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HP-71 Softuare IDS - Entry Point and Poll Interfaces

aR NOTICE AAR

Heulett-Packard Conpany makes no express or implied warranty uith

regard to the documentation and progran naterial offered or to the

fitness of such material for any particular purpose. The

docunentation and program naterial is nade available solely on an

“as is" basis, and the entire risk as to its quality and

performance is with the user. Should the docunentation and program

naterial prove defective, the user (and not Heulett-Packard Company

or any other party) shall bear the entire cost of all necessary

correction and all incidental or consequential  danages.

Heulett-Packard Conpany shall not be liable for any incidental or

consequential damages in connection uith or arising out of the

furnishing, use, or performance of the docunentation and program

naterial.
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Introduction

INTRODUCTION CHAPTER 1 |

feeccecesemenmmcmmmmmcecceececocecocmoeccoonnn $remmememecccccoaen +

This document describes the interfaces to the supported entry

points of the HP-71 Operating Systen and to the polls it issues.

Each supported interface is described in a documentation header

that is extracted directly fron the source file that contains that

entry point or poll. These headers are listed here according to

functional category (poll interfaces are listed under the category

"POLL") and all entry points and poll process synbols are indexed

for ease of reference. In addition, an alphabetized list of the

supported entry points and poll process nunbers is given at the end

of this chapter.

It is the intent of HP to preserve the supported interfaces
described in this docunent, as nell as the absolute address
position of each supported entry point, through any future updates

of the HP-71 operating systen. In general this allows external
sof tuare which uses these interfaces to work predictably without

regard to the version of the HP-71 on which it is run. However, HP
reserves the right to adjust the suported interfaces in any nanner
it chooses. Supported interfaces are identified by the "Nane:($)"
line of the docunentation header, as described below.

An unsupported entry point nay be added to the supported list if HP
deens the request to be justified. To request support for an entry
point, please contact Systens Engineering Support in the HP
Portable Conputer Division Product Support Group at (503) 757-2000.
Corrections or requested enhancenents to the interface
docunentation are welcone and should also be reported in this
manner.

WARNING !!

Only supported entry points are available for use by external

sof tuare. HP expresses no intent to indefinitely preserve the
interfaces to any unsupported entry points described in this volune
or in Volune 111, since it 1s inevitable that code in any 64K byte
operating systen will have to change or move occasionally to fix
bugs. he interface to unsupported entry points, and their
absolute address position, nay therefore change at any tine and
uithout notice to outside parties.
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1.1 Entry Point Interface Explanation

The interface to each supported entry point is described in

docunentation header which is extracted directly fron the source

file of the system nodule which contains that entry point. The

fields in the header have the following meanings:

Category:
This line gives the functional category of the entry point as

well as the nane of the operating systen source file (listed

in Volune 111) which contains that entry point.

Nane: (S) (or Nane: )
Gives the entry point name followed by its one-line title.

Supported entry points are preceded by "Nane:(S)" and

unsupported (non-stationary) entry points are preceded by

"Nane:". Please see the warning at the start of this chapter

regarding unsupported entry points.

Purpose:
This section describes briefly the intended use of the entry

point(s) docunented in the header.

Entry:
This section describes the state of the nachine which is

expected by the entry point. The placenent of required values

in CPU registers or RAM locations, status settings, and so

forth, are given. The mode of the machine (HEX or DEC) is

also given where relevant. HEX node should be assumed if not

explicitly stated.

Exit:
This section describes the state of the nachine after

execution of the entry point routine. Return is to the caller

of the entry point, unless explicitly stated otheruise. Note

that only documented exit conditions of a routine nay be

depended on, even if the code currently leaves an enticing

value in an undocunented location. If code nust be changed to
fix a bug, only the documented exit conditions will be

preserved. To have an undocunented exit condition documented

for use by outside software, please contact HP in the manner

described at the start of this chapter.

Calls:
This section lists all routines called or junped to by this
nodule.

Uses:
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This section lists the nachine resources (registers, RAN
locations, status settings) that are altered by the execution
of this routine.

Usage summaries preceded by the word "Inclusive:" indicate the

sun total of all the resources used by the routine, including

any routines called or junped to by this routine.

Usage sunmaries preceded by the word "Exclusive:" indicate

only those resources altered by the routine proper, excluding

consideraton of any other routines it may call or jump to.

Exclusive summaries were produced early in code developrent in

order to facilitate the compilation of inclusive summaries for

higher level nodules. Sone headers still retain the exclusive

sunnaries along with the inclusive sumnaries.

Note that in some cases the usage summary may clain that a

resource (such as an entire register) is used, whereas close

inspection of Volune III nay disclose that in fact only part

of that resource is currently used by the routine’s code.

Callers of such a routine must not assune that the currently

unused portion of that resource will remain unused, since

future HP code changes to correct a bug may require that the

full resource be used.

In short, the user of a routine should never count on 2

resource remaining unaltered through execution of the routine

if that resource appears in the usage list for the routine.

Stk lvls:
Gives the nunber of harduare stack levels which are used by

the execution of this routine, which unless indicated
otherwise is the mnaxinun depth used by this routine

considering all routines it calls or jumps to. Note that a

GOSUB to a routine requires one harduare stack level fin

addition to the documented stack level usage of that routine.

NOTE:
Inportant things to know about the operation of this routine.
This section is of ten onitted.

Detail:
Specific, detailed information about data structures or other

constructs used by this routine. This section is often

onitted.

Algorithm:
A high-level description of the nodule flou. This section is

of ten onitted.

History:
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R record of the developnent of this interface. This section

1s sonetines onitted.

1.2 Poll Interface Explanation

The interface to each poll issued by the mainframe is described in

a docunentation header which is extracted directly fron the source

file of the systen nodule which issues that poll. The Fields in

the poll docunentation header have the following meanings:

Nane:
The synbolic nane of the poll process nunber, folloued by its

title.

Category:
Identifies this docunentation header as being a poll interface

description.

Type:
Identifies whether this is a Slow Poll (POLL) or a Fast Poll

(FPOLL). A Slow Poll stores and restores certain registers

and stack levels as it queries each LEX file in turn. This

gives potential handlers nore roon in which to work, but takes

nore tine. In addition, Slow Polls allow an error exit

condition which can be passed back to the code which issued

the poll. R Fast Poll saves away no registers or stack

levels, so it is faster but gives the potential handlers less

roon to work and no opportunity to report an error condition.

For nore information on polling, please refer to the chapter

on “Language Extension and Binary Files" in Volune I of this

docunent.

Purpose:
The reason for dssuing the poll (e.g., seeking handler for
copy to unknown device

Should poll be "Handled"?:
The poll handler “handles” a poll (declares the poll to have

been "handled") by returning to the operating systen with the

harduare XN bit set to O. This satisfies (terninates) the
polling process: the operating systen stops querying LEX files

in search of a handler, and returns control to the calling

code (the code which issued the poll). Similarly, the

operating systen returns control to the calling code if no

handler declares the poll "handled." The calling code is
inforned whether the poll was “handled.”
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In sone cases, usually a Fast Poll or a poll which requires no

specific action, no handler is allowed to declare the poll

"handled." This pernits all LEX files present to detect the

issuing of such a poll (an exanple is the service request

poll, which is issued when one or nore harduare service

requests are pending). However, most polls that require 2

specific action, such as copying to an unknoun device, will

require that the handler should declare the poll “handled.”

This section of the poll documentation header indicates

whether a handler should declare the poll “handled.” R “Yes”

ansuer here in the header neans that the poll is to be

"handled" if the needed action has been taken and the exit

conditions have been net.

feaning of "Handling" Poll:
Briefly describes what a LEX file is doing by handling this

poll, and what the calling code will do if the poll is handled
or not handled.

Entry conditions for handler:
Which inputs are in what registers and what RAN locations.

Normal exit conditions if handled:
Which outputs are expected in what registers and what RAM
locations IF the poll is handled.

Normal exit conditions if not handled:
Even if a handler does not declare a poll handled, it nay
perforn actions which affect registers or RAN. (One such poll
is pVERS, which expects LEX files to build on the VERS string
and manipulate values in scratch registers, but NOT to handle
the poll.) This field describes the required contents of

registers and RAN on exit fron a handler which does not handle

the poll.

Error exit conditions:
POLL (but not FPOLL) allows a handler to indicate an error

condition by returning with carry set. The code issuing the

poll can discern if this happened. This field indicates uhat

outputs are expected in this case (typically an error nunber

is returned in the C register).

Available subroutine levels:
Indicates how many subroutine levels are availableto the

handler. In a POLL, the handler is executing one level

shallower in the harduare return stack than the caller

(because levels are saved in RAM). For example, a routine

that uses 4 harduare return stack levels can issue a slow poll

whose handler is allowed to use up to 5 levels. In a FPOLL,

the handler is executing tuo levels DEEPER than the caller,
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NOTE:

What

What

Nhat

because no levels are saved in RAN. For exanple, a routine
that uses 4 harduare return stack levels can 1ssu2 a fast poll
whose handler 1s allowed to use up to 2 levels.

Inportant things to knou about the h@Bdling of the poll.

registers/RAN nay be used if handled?:
R list of resources (registers, RAM storage, status settings,
etc) which nay be altered if the poll 1s handled. Since
handling a poll terninates the polling process, 1n sone cases
the handler nay use registers that contained 1nput to the
handler. ONLY the resources nentioned in this field are
‘available for use by the poll handler in this situation. In
sone cases 1t may be possible to add nore resources to this
list after careful research and testing to denonstrate that no
conflict 1s possible. Any request to add a resource to this
list should be connunicated to HP as described at the start of
this chapter,

regis ters/RAN nay be used if not handled?:
A list of resources (registers, RAM storage, status settings,
etc) which nay be altered if the poll 1s not handled. ONLY
the resources nentioned in this field are available for use by
the poll handler in this situation. In sone cases it may be
possible to add nore resources to this list after careful
research and testing to demonstrate that no conflict is
possible, Any request to add a resource to this list should
be connunicated to HP as described at the start of this
chapter.

registers/RAN nay be used if error exit?:
R list of resources (registers, RAN storage, status settings,
etc) which nay be altered if the poll handler perforns an
error return (applies only for POLL since FPOLL does not
provide for an error return fron the handler). ONLY the
resources nentioned in this field are available for use by the
poll handler in this situation. In sone cases it nay be
possible to add nore resources to this list arter careful
research and testing to demonstrate that no conflict 1s
possible. Rny request to add a resource to this list should
be connunicated to HP as described at the start of this
chapter,

Special neriory/pointer considerations:
Are pointers or nenory in an unusual state (as in CALL node)?

Envisioned application(s):
Possible nachine extensions envisioned when the poll was
designed.
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History:
A record of the developnent of this poll interface.

1.3 Supported Entry Points

The follouing lists the HP-71 Operating Systen supported entry
points together with their absolute addresses and titles.

Narie Address Title

CK (03356) Check for #
-LINE (15275) Delete Through End Of Line
1/%15  (0C33E) 1/X
?PRFI+ (17380) Check File Protection
PRFIL  (1737E) Check File Protection
A-NULT (18349) Nultiply Two 20-bit Hex Integers
ACCEPT  (0450F) Funny function parse error reentry joint
RCOS12  (00BD3)  ARrcCos Inv Trig (12-dig argunent)
RCOS15  (0DBD?) ArcCos Inv Trig (15-dig argunent)
ADISA  (0C366) Add according to nodes
RDISS  (OE19D) 15-digit subtract/add routine
AD1Ss  (0C369) Add with XM sticky
AD2-12  (OC35F) Rdd two 12 digit forns
RD2-15  (0C363) Add two 15 digit forns
RODF (0C372) Add for finite args only
RDOONE  (0C330) Add One
ADOP (03R03) ADD Statement Parse
ADDRSS  (OFS27) Find Address Of A Variable
ADHEAD (18187) Add String Header
RDJA (12898) Absolute Tune Adjust Routine
ADIN (12825) Set And Nornal Adjust Routine
RORS40  (OF528) Find Rddress Of R Variable
RDRSS0  (OFS551) Find Address Of Var Not Of Parm Chain
ADRSB0  (OF567) Find Address Of Var Not Of Parm Chain
RDRSUB  (OFACF) Get Variable Nane Fron Token Strean
RLLDUN  (O4BEF) Lex Analysis
RRG12 (00678) Return Arg of X+iY (12-dig args)
RRGIS (OD67F) Return Arg of X+iY (15-dig args)
RRGERR (OBF19) Report "Invalid Rrg" Error.
RRGF (OD6R4) Return Arg of Xe1Y (15-dig finite args)
RARGPR¢  (OEBEB) Reads nodes, pops and norn. real nbr
RRGPRP  (OEBEF) Pops and normalizes real number
RRGST-  (OE910) Pops and tests real nunber
ARGSTA  (0E90C) Pops and tests real nunber
RRITN (061E0) Get Text For An Rrithnetic Operator
ARRYCK  (0366R) Parses Doubly Dinensioned Rrray
ARYDC (05178) Rrray Deconpile

1-7



W-70 Serawwie 10S - Entry Point and Pukb bnberhaces.
Introduction

ARYELN  (OBSR?) Conpute Array Size, # Elenents
ARYSIZ (0B61B) Corpute Array Size, W Elenents
RASCICK (0514E) Ascii Strean Deconpiler
RSCII (00798) ASCII Bit Pattern Tables
RSINI2  (0DBC8) ArcSin Inv Trig (12-dig argument)
ASINIS  (ODBCL) ArcSin Inv Trig (15-dig argunent)
ASLWI (OED21) Shift A Left 3 Nibbles
RSLIA (OED1E) Shift R Left 4 Nibbles
ASLUWS (OEDIB) Shift A Left 5 Nibbles
RSNANT (OFSEO) Perform Variable Rssignnent
RSRUI (OED10) Shaft R Right 3 Nibbles
ASRM4 (OEDOD) Shaft A Right 4 Nibbles
ASRS (OEDOR) Shift R Right 5 Nibbles
RTANIS  (ODBBE) RrcTan Inv Trig (15-dig argunent)
AINCLR (00510) Clear Attention Flags
AVE=C (18888) Update RVNENE Fron B1 or C
RVE=D1  (186B8) Update RVMENE Fron D1 or C
AVS2DS (09708) ARvMenSt to display
BACKIB  (13B0C) Back up the File Pointer by 1 Byte
BACK2B  (13BOR) Back up the File Pointer by 2 Bytes
BACKIB (13808) Back up the File Pointer by J Bytes
BASCHA (07741) Verify File Type 1n R2 1s BASIC
BASCHK  (0773t) Verify File Type in R2 is BASIC
BASE (OF953) Deternine Option Base
BEEP (OER6E) BEEP Keyboard Execute
BF20SP  (01COE) Buffer to Display
BF2STK (18663) Buffer To Stack
BIRSAR+  (0D52D) Add Exp bias to R
BIASC+ (0D540) Add Exp bias to C
BIG (08747) (Create Special Consts
BLDOBIT  (0198C) Build Bit Patterns in Display
BLOCON (16279) Build RA Constant For CalC NODE
BLDDSP (01898) Build Display Pattern fron Buffer
BLOLCD  (0189C) BLDDOSP Except Display Status Active
BLNKCK  (051C1) Blank Check
BOPNN-  (1B864) Process uOPNA- token during backup
BP+C (0OEB40) Machine-level Beep
BRT (0pBE3) Inv Trig, defined by status
BRTF (0pC15) Inv Trig, finite arg, defined by status
BSCEX2 (0743R) BASIC Stnt/Pgn Execution: Progran Exec
BSCEXC (07437) BASIC Stnt/Pgn Execution: Keyboard Exec
BSCEXT  (075CF) BASIC Stnt/Pgn Exec: Reentry into BASIC loop
BSERR (0939) BASIC systen error
8ldins  (1BR6R) Put tokens fron C into BIAING strean
BIdINA  (1BRE6) Put 1 or 2 tokens from RA into BIdING
B1dING (1BRE8) Put tokens fron C into BldING strean
C+A201  (1C053) Recover offset fron RAN storage
CALBIN  (18D8C) Binary progran call BASIC subprogran
CALL (18DARE)  Sub-progran call execution
CALLP (0389C) CALL Statenent Parse
CAT$20 (06746) Build CRTalog Information Buffer
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CRTIC++ (03F66) Convert to Uppercase, Categorize Character
CATCHe  (03FE9) Convert to Uppercase, Categorize Character
CATCHR  (03F70) (ategoraze Character
CATEDT (06435) Display CRTalog Info on the Current File
CHRIN+  (07C12) Chain Subprograns, Labels, DEF FNs
CHRIN-  (07C1C) Chain Subprograns, Labels, DEF FNs
CHEDIT  (14C99) Character Editor
CHIRP (OECS5R) Do An Rnnoying Little Beep
CHKEOL (13060) Check 1f at End of Statenent
CHKnen  (012C?) Check Available Menory Without Leeuay
CHNHED  (OF579) Point To Variable Chain Head
CK"ON"  (076AD) Check ON / ATTN Key
CKINF- (18534) Specify DISP Stnt & Set Handler Info
CKINFO (18542) Check Handler Information
CKSREQ (00721) Handle service requests
CLASSR  (0D59%0) Classification of numeric arg
CLOSER (120€4) Close R11 Open Files
CLOSEF (12087) (lose File
CLRFRC  (OC6F4) Clear fractional part
CnD1ST (01654) Set connand stack pointer to 1st cnd
CNDFND (01693) Find Nth Connand Stack Entry
CNDINI  (016D1) Recalls CRDPTR and MRXCRD
CHOPR" (01627) Text for connand stack prompt
CnDS20 (01672) Display Cnd Stack Entry
CPT (12582) Return Current Tine
CNFEND  (109RC) Configuration Buffer Find
CNFLCT  (0BD1S) Report “Data Type" Error.
CNVUCR  (152R7?) Convert To Upper Case
CNVHUC  (03FB8) Converts 8 chars to uppercase
CoLDST (00000) Cold starts machine
COLLAP  (091FB) Collapse Nath Stack
conck (036(D) Conna Check
Concke (032R€) Check Conna & Output Conma Token
CONCOn  (0467€) Conpile a Numeric Constant
CONF (10212) Configure Everything
CONVUC  (152RR) Convert To Upper Case
COPYu (08269) COPY Utality
CORUPT (09083) Report “Systen Error” error
(0S12 (00721) Trig: Cosine of 12-dig arg
C0sS15 (00725) Trig: Cosine of 15-dig arg
COUNTC (1346) Count output characters in INRGE field
CPLM10 (07887) Compute Line W with DO anyuhere in stnt
CROFIL (10210) Copy Card Into RAN
CRERTE (115A?) Statenent to Create Data File
CRETFe  (084(4) Create file in MAIN or in IRAN
CRFSB- (11664) Create a File in Nainfrane
CRLFND  (0229E) Send CR/LF to display with no delay
CRLFOF (02296) Send cursor of f/CR/LF to disp u/o delay
CRLFSD  (022R2) Send CR/LF to display with delay
CRTF (116C1) Create File in NRIN, PORT, or HPIL
CSL9RO  (1BROD) Copy D1 to RO(9-5)
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¢sLct (18441) Perforn 1 (SLC

CSLC10 (18418) Perform 10 CSLCs

cSLc11 (18418) Perform 11 CSLCs

CSLC12  (1B41E) Perform 12 CSLCs

CSLC13  (1B421) Perforn 13 CSLCs

CsLCc14 (18424) Perform 14 CSLCs

CSLC1S (18427) Perform 15 CSLCs

cSLe? (1843t) Perform 2 CSL(s
CSLCl (18438) Perform 3 CSL(s

cSLCe (18438) Perforn 4 CSLCs

CSLCS (18435) Perform 5 (SLCs

CSLCG (18432) Perform 6 CSLCs
csLe? (1B42F) Perform 7 CSLCs

cSLce (1842C) Perforn 8 CSLCs

csSLce (18415)  Perforn 9 CSLCs

csul (OED43) Shift C Left J Nibbles

CSL (0OED40) Shift C Left 4 Nibbles

CSLWS (OED3D) Shift C Left S Nibbles
CSRCH (18427) Perform 1 CSRC
CSRC10 (18432) Perform 10 CSRCs
CSRC11 (18435) Perforn 11 CSRCs
CSRC12 (18438) Perform 12 CSRCs
CSRC13 (18438) Perform 13 CSRCs
CSRC14  (1B43E) Perforn 14 CSRCs
CSRC1S (18441) Perform 15 CSRCs
CSRC2 (18424) Perform 2 CSRCs
CSRCI (18421) Perforn 3 CSRCs
CSRC4 (1B41E) Perforn 4 CSRCs
CSRCS (18418) Perform 5 CSRCs
CSRCH (18418) Perforn 6 CSRCs
CSRC? (18415) Perform 7 CSRCs
CSRCS (1842C) Perform 8 CSRCs
CSRCY (1842F) Perform 9 CSRCs
CSRWI (0ED32) Shift C Right 3 Nibbles

CSRIA (OED2F) Shift C Right 4 Nibbles

CSRUS (0OED2C) Shift C Right 5 Nibbles

CURBOT (10059) Cursor Botton

CURDVC  (0R60B) Classify Current File’s Device

CURSFL  (151DF) Move Cursor To Far Left

CURSFR (15107) Nove Cursor To Far Right

CURSRD  (100R4) Cursor Doun
CURSRT  (096C1) Count cursor-rights
CURSRU (10098) Cursor Up
CURTOP (10063) Cursor Top
CvuCH (03FBC) Converts 8 chars to uppercase

Ckloop (18669) INRGE parse loop to check for edit chars

CkLpNC  (1B66D)  INAGE parse loop, no symbol count

DO+2RD  (13R32) Move file pointer8check buffer overflow

DOzAVS  (09B2C) Set DO:=address in AVMENS
P0=FIB (13ACS) Set DO,C(R) to value at STATDY
00=PCA (09837) Set DOzaddress in PCRODR
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DORSC+  (0982C)
DORSCI (09833)
DI2ROA  (1BR3C)
Di1=AVE (18651)
DIGRVS (01299)
DIC=R3 (03047)
DIFSTK  (1955D)
DINSTK  (1954E)
D=RVNE  (1R476)
D=AVAS  (1R460)
D=WORD  (04COE)
DATLEN (08584)
DAY2JD (13407)
DRYYND (13335)
0BLPI4  (ODRFC)
DBLSUB  (ODRDD)
DCHX=C (18200)
DCHXF (18223)
DCHXM (0ECDC)
DCPLIN (10108)
OCRNNT  (1C177)
DEBNCE  (0OCF?)
DECHEX (18202)
DECP (0328F)
DELAYp  (02RC6)
DEST (0F780)
DISPDC (05450)
DISPP (035M4)
DIVF (ocass)
DINSN (ORE39)
DONNA (09656)
DPART2  (17ER3)
ODPART3  (17EF8)
DPVCIR  (ORCSO)
DRANGE (16076)
DROPDC (05470)
DSLEEP (00560)
DSP$00 (18508)
DSPBUF (09723)
DSPCHA  (01C3E)
DSPCHC  (01C3C)
DSPCL? (02086)
DSPCNR (09721)
DSPCNB  (0971F)
DSPCNO (09716)
DSPLI+  (1010F)
DSPLIN (10127)
DSPRST (02443)
DSPUPD  (O1RDA)
DSTROC (05280)
ovish (0OC4RC)

- Entry Point and Poll Interfaces

Send ASCII bytes to DATO
Send ASCII bytes to DATO
Copy D1 to RO(R)
Set D1 to (RVHENE)
Set D1 to Available Memory Start
Restore C(R),D1 from R3
Set D1 to FORSIK
Set D1 at NTHSTK (RVMERE)
Set D(R) to RAVNENS or RVMENE
Set D(R) to RVMENS or RVNENE
Read 8 Bytes And Convert To Uppercase
Conpute Data Length Given Type
DayN To Julian Date
Day¥ To Year, Month, Day
Generate 31-digit P1/4 or 4%
Double Precision Subtrace
Convert DEC Integer To HEX Integer
Convert 12-digit Flt To Hex Integer
Full Hord Decinal To Hex Conversion
Deconpile line and display it
Decrement multiplier in INAGE string
Debounce and scan keyboard
Convert DEC Integer To HEX Integer
Parse of Variable Declaration Statements
DELAY and WINDOW Statement Parse
Save Variable Destination Info
Expression List Deconpile
DISP Statenent Parse
Divide for finite args only
Create And Allocate Memory For Variable
Re-pronpt input line
10 Handler For Built-In Display
Finish up DISP line
Creates Vars, Computes f Of Elenents
Verify A Byte Is In Range “o"-"9"
Expression List Decompile
Deep sleep
Create String of Readable Characters
Send a buffer of chars to display
Display Character
Display Character
Clear display buffer if necessary
Display by count
Display by count
Display by count
Display line with cursor on;calc cursor pos.

Display line uith cursor on;pass cursor pos.
Display reset
Display Update
Deconpiles Variable Declarations
Divide (sane as DV2-15)
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pVISS  (0C4B2)
Dv2-12  (0C4R8)
Dv2-15  (OC4RC)
DXP100  (OCF7F)
EDIT80  (ORSARS)
EDITWF  (ORS33)
ENDALL  (0769R)
ENDBIN (07648)
ENDING  (1C040)
ENDSUB  (195R8)
EOLCK  (02R7E)
EOLCKR  (02R7R)
EOLDC (05402)
EOLSCN  (08RA7)
EOLXC*  (052EC)
EOLXCK (05405)
ERRNSE (09806)
ERRRTN  (074ED)
ESCSEQ (0231)
EX-115  (OCF48)
EX12 (0D5C6)
EX15n  (ODSCR)
EX15S  (ODSCE)
EXABY (0D3E7)
EXAB2  (OD4OE)
EXRCT (12860)
EXCAD+ (08631)
EXCHRe  (02E81)
EXCPAR  (187€8)
EXDCLP  (0592E)
EXF (ODSDF)
EXP1S  (OCFSR)
EXPEX+  (OF182)
EXPEX-  (OF178)
EXPEXC  (OF186)
EXPP10  (O3FE3)
EXPPAR  (03FDY)
EXPPLS  (03FDC)
EXPR (0F23C)
EXPRDC (05922)
EXPSKP  (1R9AC)
FASCFD  (110C3)
FCHLBL  (0782C)
FCSTRT  (OE?57)
FGTIBL  (00C9B)
FIBAD- (11478)
FIBADR (11457)
FIBOFF (12132)
FILCRD  (1C879)
FILDC* (05759)
FILEF  (09FBO)

Divide without clearing SB
Divide for tuo 12-forns
Divide
EXP for double precision arg
Designates Specified File as Current

Designates uorkfile as Current File
External Stnt entry to perforn END ALL
End Binary Progran or Subprogram
Process end of INARGE string
ENDSUB execution
Check for EOL,@,! ELSE
Check for EOL,@,', ELSE
End of Stnt check
tEOL Scan
Check for End of Stnt Decornpile
End of Stnt check
Transfer RSCII fron Aven to stack

Error Exit reentry to BRSIC loop
Send Escape Sequence to Display
EXP(x)-1 (EXPRI(x))
Return exponent of 12-d1g arg
Return exponent of 15-di1g arg (XN=SB20)
Return exponent of 15-d19 arg
Exchange RB uith scratch |
Exchange RB with scratch 2
Compute New Accuracy Factor.
Compute Exec Rddr of Token
"Excess Characters” Parse Error Exit
Execution Tine Expression Parse
Funny function deconpile reentry point
Return exponent of finite 15-dig arg
EXP(x) (exponential fen)
Evaluate Expression
Evaluate Expression
Evaluate Expression
Expr Parse (specify start of parse stk)

Expression Parse
Expression Parse for Left of Equal Sign
Function Return
Expression Deconpile
Skip Over Tokenized Expression
Look Up File Type Given Type Nane
Find Label in Current BASIC File
Internal Factorial
State table for F & G shifted keys
Find FIB entry address for a channel
Find FIB entry address for a channel
Reset Devices, Buffers at Power On/Off

Copy File To Card
File Deconpile
Find a file
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FILEP  (03€9C)
FILEP!  (O3FOF)
FILEP+ (03F07)
FILEP-  (03F00)
FILEPY  (03EFC)
FILFIL  (011CE)
FILSK+  (06F1D)
FILXQ$ (09895)
FILXQ™ (09676)
FIND (0FS63)
FINDA (0233)
FINODO  (023EO)
FINOF ~~(09F77)
FINDOF+  (09F63)
FINODL  (OFFEQ)
FINOLB (07786)
FINITR  (0CDO3)
FINITC  (OCDOF)
FINLIN (18R3R)
FIXDC (05493)
FIXP (02R6E)
FLADDR (01268)
FLDEVX (01154)
FLIP1O  (0DBSC)
FLIP1Y  (ODBAB)
FLIPS  (0DBSD)
FLORT (18322)
FLTIDH (18223)
FLIYPp  (03E71)
FNDFCN  (1POA1)
FNPUDS  (0D3CO)
FNRINT  (OF216)
FNRIN2  (OF219)
FNRTN3  (OF235)
FNRTNG  (OF238)
FORUPD  (ORGRE)
FPOLL  (1250R)
FSPECe  (02F02)
FSPECPp  (03CC5)
FSPECx  (09F2D)
FIBSCH (11093)
FIYPDC (06902)
FIYPFN (11059)
GDISPS  (1C3C7)
GETAVRM  (1864D)
GETCHN (11427)
GETCON  (ODAR3)
GETDIN  (ORDEB)
GEINSK  (01BBA)
GETNAN  (1RO8S)
GETPRY  (06BFB)

File Nane Parse
Literal File Nane Parse
Label Declaration Parse
Subprogran Nane Parse
Literal File Nane Parse
Fill in Missing File Nane
File Skip
Filenane Execute For a String Expression
Filenane Execute
Find Address Of Var Not Of Pam Chain
Look For R(B) In A Table And Jump
Look For (D0) In R Table Rnd Junp
Find a file
Find a file
Find Lined within a Progran File
Find Label in Current Program
Is (R,B) non-finite ?
Is (C,0) non-finite ?
Finish line in display/video
Expression List Deconpile
FIX and URIT Statenent Parse
Find First/Last Rddress of Men Device
Nake Device Code Explicit
Toggle status bits
Toggle status bits
Toggle status bits
Convert Dec Integer Into 12-Dig Float
Convert 12-digit Flt To Hex Integer
Parse File Type
Find User-Defined Function
Weed out NaNs and Infs
Function Return
Function Return
Function Return
Function Return
FOR Stack Update
Fast Poll all LEX files uith Process WN
“Invalid Filespec" Parse Error Exit
File Specification Parse
File Specification Execute
Search a File Type Table by Type Number
File Type Decoripile
Look Up File Type Given Type Munber
GDISPS function execution
Get Available nenory linits
Get Channel Nunber
Get constants fron table
Get R Dinlanit From Stack
Get Mask for Character Protection Bitnap

Get variable nane
Get File Protection of Specified File
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GETPRO  (O6BEE)
GETSA (0E551)
GEIST (07716)
GEIST- (07728)
GEISIC (02726)

GETVAL  (ODRB2)
GNXTCR (03064)
60sSus (079£9)
GOSUBp  (029F6)
6010 (079FR)

GOT0DC (0552)
6010p  (029F6)
GIEXT (0579)
GIEXT+ (05199)
GIEXT1  (0S1RS)
GIFLRG  (1365f)
GIKYC+ (08098)
GIKYCD (08092)
GIPTIRS (14636)
GIPTRX (14670)
GIXT++ (05192)
GetEXP (10086)
HASHY (180R1)
HRSH2 (1B80R3)
HOF LT (18318)
HEXASC (17148)
HEXDEC (OECRF)
HNSSEC (13274)
HNDLFL  (0CBC9)
HTRAP  (OCB2F)
HUGE (0B75D)
HXDRSC  (OSFF4)

HXDCH (OECB4)
I1/0ALe (11978)
I/0ALL  (1197D)
I/ocoL (11979)

I/0CON (11920)
I/00RL  (11R41)
1/0EX2  (11ROF)

1/0EXP  (11R11)
I/0FND  (118BR)
1/0RES  (118FF)
ID1V (0EC78)
IDIVA (OEC6E)
IF12R  (0C739)
ILCNTe (02870)
IMD0+2  (1BA2D)
1Mp0-2  (18R21)
INerr (18989)
Itinit  (1B88F)
IMoffs  (1BRS8)

Get File Protection of Current File
Tests current statistical array
Get Start/EOF any file/check Filetype
Get Start/EOF Curr File/don't check Filetype
Get Start/EOF Curr F1le/check Filetype
Get constants fron table
Get Next Non-blank Character
Statenent Execution
GOSUB Statement Parse
Statenent Execution
GOTO Deconpile
GO10 Statenent Parse
Get Text for Keyword/Function
GTEXT Preprocessor
GTEXT Preprocessor
Gets RAM nib and flag nask
Get Keycode
Get Keycode
Get File Pointers fron FIB
Get File Pointers fron FIB
GTEXT Preprocessor
Expression execute for INAGE output list
Indexed Junp Through R GOTO Table
Indexed Junp Through R GOTO Table
Convert HEX Integer To DEC Flt-pt
Convert Hexadecinal to Rscii
Hex To Decinal Conversion
Hours, Mins, Secs To Seconds.
HANDLE FLAG SETTING
HANDLE TRAPS
Create Special Consts
Hex to decinal RSCII conversion
Hex To Decinal Conversion
1/0 Buffer Allocate
1/0 Buffer Rllocate
1/0 Buffer Collapse
1/0 Buffer Contract Fron Buffer End
1/0 Buffer Deallocate
1/0 Buffer Expand
1/0 Buffer Expand
1/0 Buffer Find
1/0 Buffer Restore
Full Hord Integer Divide.
R-field Integer Divide
Integer/Fraction Split
“Illegal Context" Parse Error Exit
Add 2 to R1(R), copy value to DO
Subtract 2 fron R1(R)
Report "Invalid INRGE" error
Initiate INRGE output field
Store offset fron D1 in BldING strean
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Inxq27 (1BB9C) Return to INAGE token executor
INF%0 (0607)  Inf*0 exception
INFR1S  (0C730) Integer/Fraction Split
INPOFF (18849) Restart statement af ter DSLEEP
INTGR (0f998) Store Into An Integer Variable
INTRO  (000DB) Reentry point for ext. interrupt handler
INVNaN  (OC65F) Create IVL NaN
TIOFNDO  (118C1) 1/0 Buffer Find
TIOFSCR  (1188t) 1/0 Find for Available Scratch Buffer
ISRAN? (10192) Pointing At RAN?
IVRERR  (0E920) Report “Invalid Arg" error.
IVEXPe  (02£35) “Invalid Expression" Parse Error Exit
IVPRRe  (0Q2€3F) "Invalid Parameter" Parse Error Exit
IWHRe (02666) “Invalid Variable" Parse Error Exit
KEYS (1RCA8) KEYS function
KEYCOD (1FD22) Keycode Map
KEYDEL (08D2C) Key Rssignnent Delete
KEYFND  (08CB8) Key Rssignnent Find
KEYNRG (O8B8F) Key Merge
KEYNARN (1RCO4) Return key nane string fron keycode
KEYRD (14E11) Read R Key
KEYSCN  (00D4D) Scan keyboard
KYDN? (00774) Is a Key Doun in Current Row?
LABELP  (O3E9F) Label Reference Parse
LABLDC (05702) Lable Deconpile
LBLINP  (02R04) Parse Line Nunber or Label
LBLNAN  (O77E7) Get Label Nane into Register R
LBLNIF  (02R0OD) Parse Line Nunber or Label after THEN/ELSE
LCOINT (00665) Initialize LCD display
LDCEXT  (OAFSE) Line Deconpile Driver
LOCMI0  (O4F6F) Line Deconpile Driver
LDCONP  (04F69) Line Deconpile Driver
LDCSET (05060) Set D=RVMERE; DO=0UTBS
LDSSTY  (04F22) Line Deconpile Driver
LDSST2  (OAF9E) Line Deconpile Driver
LERVE (04C01) Lexical Rnalysis
LEXBF+  (10DDF) Set Up LEX Files Buffer
L6T1S  (OD1RE) Log base 10
LINITS  (ORC3E) Compute Dinension Linits In Decl Stmt
LINRRU (05122) Line nunber deconpile
LINMD+ (05112) Line nunber deconpile
LINKDC (05115) Line nunber deconpile
LINEP (02620) Parse Main Driver af ter ENDLINE
LINEPe (02626) Parse Nain Driver fron anyuhere
LINP (02R07?) Parse Line Nunber only
LISTDC (05839) Deconpiles LIST, RENUNBER, SECURE, MERGE
LN1+15  (OCD44)  LN(14X)
LNT+XF  (OCD51)  LN(14X) for Finite args only
LN12 (0CD70) LOG for 12-form args.
LN1S (0(D81) Natural Logarithm
LN3O (0(DSC) LOG entry for finite args only.
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LNEP66 (027ER) Parse Nain Driver retum entry
LNPEXT (02617) Parse Main Driver external entry
LNSKP-  (089FF) Line Skip
LOCADR  (OR611) Locate, Classify Address’s Nerory Device
LOCFIL (17210) Locate File Math FIB
LSLEEP  (006(D) Light Sleep
LSTLEN  (06C27) Calculate Nchars to list an display buf
LXF ND (09790) Set D1 to LEX Table 1/0 Buffer
NRINOS (00338) Nain Loop
NRINXO  (0037E) Main Loop
MAINLP  (002FD) Main Loop
MAKE (ODACE) Nake 12-d1g 1 in C and conpare uith B.

NAKEBF (01751) Nake ASCII Buffer fron Display Buffer
MEMBER (18098) Check If Byte Is AR Menber Of RA Set
NENCKL  (012RS) Check Avail fenory With, Without Leeuay
MERER* (09458) Low-level memory error
NENERR (09440) Insufficient Memory error
MENERX  (0944F) Insufficient Henory error
HESS (0CC17)  NESSAGE
NFER42  (0962C) Position DO to start of BASIC stnt.
NFERR (09393) Mainfrane BASIC system error
MWFERR*  (093F1) Error message driver
NMFERRS  (0939€) Stop BRSIC execution for error
NFERsp (09400) Error Message With Text Insertion
MFLG=0  (130R1) Clear MLFFLG nibble
NF URN (0938C) Marning/nessage driver
NFURNG  (093(5) MWarning/nessage driver
NFURQS  (093(3) MWarning/message driver
NGOSUB  (1RFO1) Execute R GOSUB Fron Movable Code
NOVEXN (01308) Nove Menory Up or Doun Without Ref Rd)
HOVEDO  (1B0F4) Blk Nove To Higher Rddr
MOVED! (18101) Blk Move To Higher Addr
NOVED2 (18104) Blk Nove To Higher Addr
MOVED? (18109) Blk Move To Higher Addr
MOVEDR  (1BOFR) Blk Move To Higher Addr
HOVEDD (1B106) Blk Nove To Higher Addr
HOVEDM  (1BOEE) Blk Move To Higher Addr
NOVEUWO (18162) Blk Move To Lower Addr
NOVEU!  (1B16F) Blk Move To Lower Addr
NOVEU2 (18172) Blk Move To Lower Addr
NOVEU3 (18177) Blk Nove To Lower Addr
NOVEU4 (18174) Blk Move To Lower Addr
NOVEUR (18168) Blk Move To Lower Addr
ROVEUR  (1B15C) Blk Move To Lower Rddr
nP1-12  (0C436) MNultiply for one 12-forn
NP15S (0€440) Nultiply without clearing SB
npP2-12  (0C432) Multiply for tuo 12-forns
npP2-15  (0C43R) Multiply
NPOPIN  (0BD8D) Pop 1 Arg & Check For Sig NaN
nPOP2N  (0BDS4) Pop 2 RArgs H/signan Check
ney (OECBB) HEX * HEX Or HEX * DEC Multiply.
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HSN12 (00553) Find most significant NaN, 12-Dig arg’s
HSN15 (0055?) Find nost significant NaN, 15-Dig arg’'s
NSPARe  (02E5C) “Missing Paraneter” Parse Error Exit
NTADDR (08195) Calc Nain Table Rddress for Token
NTADR+ (081A1) Calc Nain Table Address for Token
NULTF (0C446) Nultiply for finite args only
nmvREns  (0133C) Nove File Menory W/Ref Adjust
NORDIN  (ORE2D) Report “Var Context” Error
NOSCRL  (14C8R) Request No-display-scrolling
NRHCON  (161RF) Convert BLDCON Constant into Usable Form
NTOKEN (04938) Lex Rnalysis
NTOKNL  (048E6) Lex Rnalysis
NULLP (07993) Null Progran Check
NUNC++ (03690) Move D1 1-Byte, Do Valid Nuneric Expr Check
NUNCK (03690) Valid Nuneric Expression Check
NUNSCN  (04D18) Scan Nunber In Lexical Rnalysis
NXTADR (14768) Get Address of Next Array Elenent
NXTELM  (148RC) Get Next Array Elenent
NXTEXP  (1C2F7?) Store pointers, execute next expression
NXTLIN (10031) Scan to Next Line
NXTP (03455) NEXT statement parse
NXTSTH  (08R48) Scan to Next Stnt/Jump to BASIC Loop
NXTVR-  (13E58) Get next Variable fron RERD list
NuOFFS (1020) Recover old offset, store neu one in RAN
OAGNXT (03060) Output byte, Get Next Non-blank Character
0BCOLL (01435) Collapse Output Buffer
0BEDIT (17687) Edit Output Buffer
ONDC20 (05501) Keyword and Opt Lined/Label Deconpile
ONP4O (02878) GOTO,GOSUB,RESTORE in niddle of stnt Parse
ONTINR (08008) Execute branch of ON TINER/ERROR
OPENF (11806) Open File
ORGSB (0D6SB) Set SB if sINX=1
ORSB (0D63C) Set SB if sIX=1
ORXN (00633) Set Xn if sXN=1 and Set SB if sIXsi
OUT1Te  (02(DF) Increment D1, Output 1 byte fron R(B)
OUTITK  (02CEB) Output 1 byte fron R(B)
0UT2TC  (02CFD) Output 2 bytes fron C(3-0)
OUT2TK  (02CFF) Output 2 bytes fron R(3-0)
OUT3IC (02012) Output 3 bytes fron C(5-0)
OUT3IK (02015) Output 3 bytes fron R(5-0)
ouTBYs (02CES) Increment D1, Output 1 byte fron C(B)
OUTBY!  (02CE8) Output 1 byte fron C(B)
0UTC1S (05421) Output nibbles
OUTELY (05300) Exit for End of Stnt Deconpile
OUTELA (05303) Output End of Stnt Terminator Fron A
OUTLI1 (03709) Output Delimited Literal
QUTLIT  (036F3) Output Delimited Literal
OUTNBC (05423) Output nibbles
OUINBS (05426) Output nibbles
OUTNIB (02028) Output 1 nibble from C(0)
OUIRES (0BC84) Round And Return Result
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OUTVAR  (0373E)
OvFL (0CA73)
P1-10  (041C1)
PARERR (0208)
PARTI (18097)
PDEV (09E9E)
PEDIT  (OFFSF)
PEDITD  (OFF62)
PFINDL  (0780F)
PFNDZL  (078E2)
P1/2 (0DB?7)
PI/20  (0DB7R)
P1/4 (ODAR1)
POLL (12337)
POLLD+ (12320)
POPIN  (0BDIC)
POPIN®  (0BD91)
POPIR  (OESFD)
POPIS  (0BD38)
POP2N  (0BC3C)
POP2N+  (0BDS8)
POPBUF  (010FE)
POPNTH  (183DB)
POPSTK  (08FS5)
POPSTR (18405)
POPUPD  (0BF3E)
PREP (OADAF)
PRESCN  (04R49)
PRGFNF  (OR146)
PRINTA  (17F37)
PRNEXe  (02£95)
PRNTDC (05450)
PRPSND (06817)
PRSCOO (07893)
PRSsc+  (1BA%4)
PRSscn  (1BR88)
PRTINDC (06841)
PSHGSB  (08F13)
PSHNWCR  (08FOB)
PSHSTK  (08C7F)
PSHSTL  (08(85)
PSHUPD  (08FOD)
PUGFIB (12198)
PURGEF (17359)
PURGDC (05745)
PUTRES (18115)
PUROFF (00526)
QUOEXe  (02€E8B)
QUOTCK  (0623D)
R3=010 (03526)
RCRSTK  (0140D)

Output Parsed Variable
Create overflou value
Nuneric Operand Found
Generic Parse Error Exit
Finishes up a PRINT class statenent
Evaluate Nun Expression as Port Device
Progran Edit
Progran Edit to delete line
Find Lined Within Progran
Find Lined Within Program
Generate P1/2
Generate signed P1/2
Fetch Pi/4 fron table
Poll LEX Files with Process Number
Poll LEX Files adjusting AVMENE in D(R)
Pop 1 Number Off Of Stack
Pop 1 fre & Check For Sig NaW
Pops real nunber fron math stack
Pop 1 String Arg Off Stack
Pop 2 Nunbers Fron Stack.
Pop 2 Args U/signan Check
Pop Key Buffer
Skip Past An Iten On Nthstk
Pop Stack
Skip Past An Iten On Mthstk
Pop Stack
Prepare To Create A Variable/array
Lex Analysis
Purge File in fenory
PRINT class statement execution
") Expected" Parse Error Exit
Expression List Deconpile
Prepare to send buffer to display
Conpute Progran Scope; GETSTC exit cond
INAGE parse scan, increment DO first
INAGE parse scan
Porth Decompile
Push address on GOSUB Stk
Push address on GOSUB Stk
Push Stack
Push Stack :
Push address on GOSUB Stk
Purge the FIB Entries of Purged Files
Purge Internal or External File
PURGE, COPY Deconpile
Put Numeric Result Into RES
Power Off
"Quote Expected" Parse Error Exit
Quote and Rpostrophe Check
Save DO and D1 in R3
Save RSTK Level(s) Into RSTKBF Buffer
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RANMROM  (ORSF?7)
RANGE (1807C)
RCCD1 (0D3F5)
RCCD2 (0D41C)
RCL (0E983)
RCLMY (0E981)
RCLM2 (0E98BE)
RCLMI (0E9C4)
RCSCR (0E954)
RCVOFS  (1C0%0)
RDATIY  (17CC6)
RDBRS (173FF)
ROBYTA  (13R2F)
RDCHD+  (076EE)
RDCHDR  (076F0)
ROHDR1  (076FD)
RDINFO (08468)
RDLNARS  (13R1F)
RDTEXT (17439)
READIN  (0F484)
READNB (17518)
READPS (03238)
RECADR  (0F487)
RECALL  (OF281)
REDUCE (15977)
RELINP (05047)
RENSUB  (1R753)
REPROM  (18AIE)
RESCAN  (04P4C)
RESPIR (03172)
REST* (03035)
REVS (1B33E)
REVPOP  (0BD31)
REWIND (11365)
RFAD++  (ORGFB)
RFAD+I  (0R702)
RFAD--  (OR652)
RFAD-I  (OR659)
RFUPD+  (ORG6E)
RJUST (12R€2)
RND-12  (1BO1F)
RND12+  (0C9DS)
RNDAHX  (136(8B)
RNDNRM (OCRB1)
ROMFND  (1102F)
RPLLIN (013F7)
RPLSBH (17998)
RPIKY (1526R)
RSTK<R  (014R8)
RSIST (0F5CS)
RUNRTH (074€7)

- Entry Point and Poll Interfaces

Classify Nerory Device
Verify R Byte Is In Certain Range
Recall CD into scratch 1
Recall CD into scratch 2
Recall Selected Math Scratch Stack Entry
Recall 1st (Top) Nath Scrtch Stack Entry
Recall 2nd Nath Scratch Stack Entry
Recall 3rd Nath Scratch Stack Entry
Pop 15-Forn Fron Math Scratch Stack
Recover offset fron RAN storage
Report "Data Type" error
Read Line Fron Basic File
Read Byte Fron an Opened File Into R
Read Current File header,File length and type
Read Current File header, File length
Read File header, File length
Read Source/Dest File Information
Read String Length fron a TEXT File.
Read Line Fron Text File
Read Sonething In
Read/Write Nibs To/From File
Destination Variable List Parse
Sore Recall Utility
Variable Recall
Parse And Execute Partial ExpresSIONS
Relative Junp Fron (D1)
Renunber Subroutine
Repronpt for input
Lex Analysis
Restore Input Pointer
Restart Lex Analyzer
Reverse Characters In A String On Stack
REVS On String And Then POP1S
Rewind Open File
Adjusts Refs When Men Moves=>Higher Addr
Adjusts Refs When Meri Movess>Higher Addr
Adjust Refs when nen roves to lower addr

Adjust Refs when nen noves to lower addr
Updates a pr when nen noves
Unfloat R Floating-Point Number
Round R 12-digit Fp Number
Round 15-forn
Pops, tests, rounds,converts dec to hex

Round a Nornal Nunber
Find RON / File Chain Start
Replace Line in NMenory File
Replace Nenory File Subheader
Check For Repeating Keys
Restore RSTK Lovells) Fron RSTKBF Buffer
Restore Status Bats
Stnt reentry to BRSIC loop;sERROR,sENDx clred
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RUNRTN  (074€ER)
SALLOC (01538)
SAVESB  (OD66E)
SAVEXN  (0D663)
SAVGSB  (0D6AE)
SB15S  (0E19R)
SCAN (0440)
SCNRT (02289)
SCOPCK (09158)
SCRLLR  (0212F)
SE1-10 (04468)
SECHNS (13252)
SEND20  (17DFR)
SENDEL  (17DC1)
SENDIT  (17DE3)
SENDUD  (17€15)
SETALM  (1290D)
SETALR (12917)
SETFNT ~~(OFO1F)
SEISB  (0D641)
SETTHMO (13158)
SFLAG?  (1364C)
SFLAGC (13601)
SFLAGS  (135FR)
SFLAGT (13608)
SHF10  (0C486)
SHFLAC  (0DB46)
SHFRAC ~~(ODBS1)
SHFRBD  (ODBSF)
SHRT (OF96C)
SIGCHK  (0BD98)
SIGIST  (0E636)
SIN2 ~~(0D716)
SINIS  (OD?1R)
SKIPDC  (057F6)
SLEEP (0062)
SNAPR: (01578)
SNRPRS (01571)
SNRPSY ~~(015R7)
SNOUD+  (17E1F)
SPACE (ORDID)
SPLITR  (OC6BF)
SPLITC  (0C940)
SPLTAC  (0C934)
SPLTAX (0628)
SQR1S  (0C534)
SQR17?  (0C553)
SOR70  (0C5C3)
SORSAV ~~(0D629)
SRLERS (01SEC)
STRB1 (00309)

Stnt reentry to BASIC loop; sERROR cleared
Allocate Arbitrary Save Stack Block
Put SB into sIX
Put XN into sXM & SB into sIX
Put SB into sINX
15-d1g1t subtract/add routine
Scan LEXfile Text Table For Lexene
Point Cursor Past Unprotected Field

Scope check
Scroll Left and Right
String Operand Found
Convert Secs To Hours, Mins, Secs
Send Buffer to Device via Handler
Send Endline to Device via Handler
Send Buffer to Device via Handler
Send Out Width-Sized Chunks to Device
Set Rbsolute Alarn Tine
Set Alarn Relative To Current Tine
Set Display Format
Set SB
Set Systen Tineout
Tests systen flag
Clears systen flag
Sets systen flag
Toggles systen flag
Shift to normalize
Double Precision Shift Left
Double Precision Shift Right
Double Precision Right Shift
Store Into Short Variable
Report Signaling NaN
Handle signal NaN
Trig: Sine of 12-dig arg
Trig: Sine of 15-dig arg
Skip Rest of Statement Deconpile
Scan KB, do LSLEEP if key buffer enpty
Restore CPU Snapshot Fron Any Buffer
Restore CPU Snapshot Fron SNAPSV Buffer

Save Snapshot of CPU in SNRPSV Buffer

Send Out Width-Sized Chunks to Device
Conpute Space Needs For An Rrray
SPLIT A
SPLIT C
Split & nornalize A&C
Split, normalize A; handle signal NaN
Square Root
SQRT for finite argunents only
Set SB according to Reg
SQR for Chain calculations.
Release Arbitrary Block Fron Save Stack
Store RAB into scratch 1
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STRB2 (0D400)
STRTRS  (172F3)
STRISV  (1732F)
STCD2 (0p427)
STKCHR (18504)
STKCHD  (155ED)
STKVCT  (1470C)
STHBCL  (090€7)
STNBUF  (090DF)
STORE (OFSF8)
STR$00  (1815C)
STR$SB (18149)
STRRSN (0OF6B3)
STREQL  (1BIEF)
STRGCK  (036BR)
STRHDR (OFO09A)
STRHED  (14C2€E)
STRNGP (03790)
STRIST  (181C7)
STSCR (0E92C)
STUFF (18082)
SUBONE  (0C327)
SVINFe (08457)
SVINFO  (0845R)
SVIRC (OFA35)
SUPBYT  (17R24)
SYNTXe (02€2B)
TAN12 (OD72F)
TANS (00733)
TBLINC (02426)
BLIMP (0242R)
181SGS  (099RB)
TFHOLR  (1702F)
TKSCNe  (08R68B)
TKSCN?  (08R99)
1007 (13229)
TONE (OEBEB)
TRACOC  (0%2FC)
TRC90 (ODR11)
TRFRON  (OFESY)
TRANTR (OF10DD)
TRSFMu (16884)

TR10+ (OFE?8B)
1ST12R  (0D476)

1S118% (0D47R)
THO* (00838)
TstEnd  (1COFF)
UPCPOS  (13C67)
UPDANN (13571)

USGche  (1BC1S)
USGech- (1808)

Store AB into scratch 2
Restore Status
Save Status $13, S11 - 50
Store CD into scratch 2
Rdd a Character to a Stack Iten
Pushes Statement On Connand STACK
Process Array Dope Vector
Collapse statenent buffer check
Collapse statenent buffer check
Store Fron Stack To Variable
Convert Number to String(Generic)
Convert Nunber to String
String Rssignnent
Test Strings For Equality
Valid String Expression Check
String Header
Generate String Head on Stack
Parse of a Mandatory String Expression
Test Strings For Equality
Push 15-Forn Onto Math Scratch Stack
Fill NMerory With Stuff Or O's
Subtract One
Save/Read File Infornation
Save/Read File Information
Save Trace Information In Stnt Scratch
Suap Bytes
“Syntax” Parse Error Exit
Trig: Tangent of 12-dig arg
Trig: Tangent of 15-dig arg
Indexed table jump
Indexed table jump
Find and Build Message Fron Lex Table
Find Transform Handler
Token Scan
Token Scan
Tine To Tine-of-day And Day
Nachine-level Beep
TRACE Statement Deconpile
Table of numeric constants
Trace Line Nunber
Process Terminator In Expr Execute
Transform Utility Routine
Generate Trace Message
Conpare nunbers: 12-Digat arg’s R,C
Compare nunbers: 15-Digit arg’s A/B, C/D
Double Precision Doubler
Test INARGE output list for end of list
Update FIB Current Position
Update Rnnunciator

Display character during USING execution
Display character during USING execution
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USGrst  (18C63) Suspend USING execution, restart parse
USING (18446) Interpret INAGE String
USING (03628) USING statement Parse
USloop (1C14B) Loop on INAGE multiplier
USni0S (18012) Execute nuneric INAGE field
USst03  (18BCE) Output characters fron address in (
USst05 (18804) Output characters fron address in D1
VALOO (1RD8F) Parse and Execute a String on Stack
VARDC (0537C) Variable Deconpile
VARNB-  (OE28D) Pop and Test Variable Nunber
VARNBR  (OE289) Pop and Test Variable Nunber
VRRP (03506) Variable Parse
VIEWDY (15147) View A Buffer While Keys Doun
VRIABL  (04BC4) Lex Analysis
WFTMDT  (0850D) Write Flags, Time, Date to File Header
HIPOUT  (1BORF) Fall Henmory Hith Stuff Or O's
HRBYTC (13A73) HUrite Byte to an Opened File Fron C
NRDSC+ (02026) Keyword Scan fron Table
WROSCN  (02C2R) Keyword Scan fron lable
URITNG  (1752B) Read/Nrite Nibs To/Fron File
WRIFIB  (11CEE) MHrite File Infornation to FIB
WRINUN  (139C4) MNrite a Nunber to DATA or SDRTA file.
HRISTR  (1396F) Write a string to an open TEXT file
HSTRFX (1388S) Mrite a String to a DATA File
XNIADR (08133) Get XWORD Main Table Address
XXHEAD  (1M44E) Renove String Header (Undo RADHERD)
XYEX (0C697) EXCHANGE X & Y
YROPRY (13304) Convert Year,nonth,day To Day#
YNDHO1  (130E5) Convert Tine To YYRANDD And HHANSS
YNOHNS (13008) Return Tine And Date
YX2-12 (00274) Y°X for 12-forn arguments
YX2-15 (0D27R) Y to the X power
ZERBUF (18820) Looks Like a Zero Length Buffer
uRES12  (0C994) User Result
uRESDY  (OE1EE) Variation of uRES12
uRESNX (0C9BD) User Result (non exceptional)
uRESXT  (0C9C1) User Result for exact results
uRND>P  (OC9CF) user ROUND
ulEsST (0D435) Perforn comparisons

1.4 Supported Non-Entry Point Symbols

The follouing table lists other supported synbols which are defined
by various nodules in the operating systen. These synbols are not
entry points, but are externally referenced betueen nodules.
Exanples include the synbolic nanes for fixed RAN locations, poll
process nunbers, and so forth,

It is the intent of HP to preserve the values of these supported
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synbols through any future updates of the operating systen,
Houever, HP reserves the right to adjust the values of supported
synbols in any mnanner it chooses. R file containing these synbol
values nay be obtained by contacting the HP Portable Conputer
Division Product Support Group at (503 157-2000,

AVNENS  2F594
BRCK 1BAAF

BASICs 00085
BitsOK 00001
CALSTK  2FSAD
CHNNSY  2F96F

CURRST 2F55D
CURSOR  2F47E
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Clear 00005
CurOff 00006
DInSTe  13€21
DATPIR  2F692
DCONTR  2E3FE
DDICTL  2E3FF
OD1END 2E34C
DD1ST 2E300
0D2CTL  2E2FF
DD2END  2E260
DD2ST 2E200
DD3CTL  2E1FF
DD3END 2E16D
DD3ST 26104
DEFRDR  2F967
DELRYT  2F948
DISINT  2F470

DPOS 2F94D
DSPBFE  2F540
DSPBFS  2F480
DSPCHX 2F674
DSPOGT  2F6DD
OSPENT  2F6DC
DSPNSK  2F540
DSPSET  2F781
DSPSTA  2F475
DVINIB  2F6FC
OHIDTH  2F94F
DZP 00003

EOLLEN  2F95R
EOLSTR  2F95B
ERRW 2F7E4
ERRADR  2F688
ERRLN 2F7EC
ERRLCH  2F97C
ERRSUB  2F683
ESCSTA  2F478
EndNun  OOOEG
Except  0000C
F-RO-0  2F39B
F-RO-1  2F8RO
F-RO-2  2F8RS
F-RO-3  2F8AR
F-R1-0  2F8AB
F-R1-1  2F8B0
F-R1-2  2F8BS
F-R1-3  2F8BA
FIRSIC  2F47C
FLGREG  2F6E9
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FNDCLR  1DREF
FORSTK  2FSSE
FRange OB46R
FUNCDO  2F8B8
FUNCD1  2F8CO
FUNCRO  2F89B
FUNCR! 2F8RB
0SBSTK ~~2FSRI
HPSCRH  2F97F
INRODR 2F6D4
INBS 2F6C6
INTRA 2F410
INTB 2F420
INTH F430
INTRG  2F400
INTRPT 0O00OF
INXNIB  2F6F9
JOBFEN  2F576
JI0BFST  2F571
1S-DSP  2F78D
IS-INP  2F29B
IS-PLT  2F7R2
IS-PRT  2F794
IS-1BL  2F78D
IVARG = 00749
IVINIB  2F6FD
IvP 00004
InhEOL 00004
Insert 00007
KCOLO 2FA6F
KCOLY 2F46E
KCOL2 2F46D
KCOL3 2F46C
KCOLA F468
KCOLS 2F46R
KCOL6 2F469
KCoL? 2F468
KCOLS 2F467?
KCOL9 2F466
KCOLA 2F465
KCOLB 2F464
KCoLC 2F463
KCOLD 2F462
KEYBUF  2F444
KEYPTR  2F443
KEYSRV 2F462
LASTFN  000B4
LBLINN  2F871
LDCSPC  2F6CH
LEEWAY 00004
LEXPTR  2F6CF
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LOCKWD  2F782
LOOPST  2F7RC
LXTXTT  1EE9F
NAINEN  2F57
NAINST  2FSS8
NAXCND  2F976
nox” 2F7R9
NLFFLG  2F870
NTHSTK  2F599
NEEDSC  2F94R
NUNC+0 03696
NXTIRQ  2F70D
NoCont  O0OOOE
OFFFLG  2F442
0KP 00000
ONINTR  2F68D
ouTBsS 2FS8F
OVFNIB  2F6FB
ovP 00002
PCADDR  2F679
PNDALR  2F 761
PPOS 2F956
PRGNEN  2F567
PRGHST  2F562
PRINT 00001
PRACNT 2F948
PRNPTR  2FSB?
PUIDTH  2F958
PgnRun  0000D
RIREV ~~00785
R2REV ORAZ]
R3REV 153R8
R4AREV 1DBA8
RANEND  2F5B2
RAUBFR  2FS80
RESERV 2F986
RESREG 2F7C2
RFNBFR  2F578
RNSEED  2F6FE
RONCID  QOBFE
ROWDVR  2E350
RSTKBF 2F820
RSTkBp  2F8IF
ResetC 00008
S-RO-0  2F3N
S-RO-1  2F876
S-RO-2  2F378
S-RO-3  2FB80
S-R1-0  2F881
S-R1-1  2F886
$-R1-2  2F888
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S-R1-3 2F89%0
SAVSTK  2F59E
SCREXO0  2F941
SCREX1  2F951
SCREX2  2F961

SCREX3  2F971
SCROLT  2F946
SCRPTR  2F966
SCRSTO  2F901

SCRICH  2F901
SNAPBF  2F7FO
STRIAR  2F7AD
STHIDO  2F3891
STNIDY  2F896
STNTRO  2F3N
STHTRY  2F831
STSAVE  2F6BE
SYSEN 2F58R
SYSFLG  2F6D9
Savlvl 00005
SetRVH  1B9FR
TASTK 2F599
TERCHR  2F97D
TFORN 2FS9E
16S8S 2F5R3
TINRF F787
TINERY  2E3F8
TINER2  2E2F8
TINER3  2E1F8
TINLRF  2F778
TINLST  2F76F
TINOFS  2F763
TNRADY  2F697
THRAD2  2F69C
THRAD3  2F6R1
TNARIN1  2F6R6
THRIN2  2F6RE
THRINI  2F6B6
TRACEN  2F7860
TRFNBF  2F8CS
TRKDON  1CFRC
TRPREG 2F6F9
Trace 0000F
UNFNIB  2F6FR
UNP 00001
UPDIEN  2FS99
UPDIST  2F55D
UPD2EN  2F6R6
UPD2ST  2F674
VALCHK  1RE6!1
VECTOR  2F43C
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ValSub  000OR
UINDLN  2F473
WINDST  2F47
XDelay 00009
XRONO1 00001
3! 00021
a" 00022
FY ; 00024

FY 00027
a. 0002E
0 00030
al 00031
a 00032
a) 00033
a4 00034
a5 000135
a6 00036
al 00037
F1] 00038
a9 00039
bALTCH OOBFB
bASSGN 00804
bCARD 00807
bCHARS  OOBFB
beECOND 00809
bFBFHE  OOBCF
bFBFHS  0OBRO
bFIB 00803
bFILE 00805
bFLIOYT O0080R
bFLI02 00808
bFLI03 0080C
bFLIO4 0080D
bFLIOS O0O080E
bIEXKY 00802
bLEX 00BFC
bPILAI 00810
bPILSV  0080F
bRONTB  OOBFE
bSCRTIC  OOE0O
bSTART 00808
bSIAT 00806
bsSINT 00801
bSTHXQ 00811
cC->C 00068
cR->C 00069
cRCL 00067
dCARD 00007
dIRAN 00001
dnRIN 00000
dPCRD 00007
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dPORT 00001
elofh  OOOF?

e0"NEGC 00005
e1”INF 00011
e2HRON  0001R
efRF 00018
eALGN 000F0
eCALGN 00060
eCHNLN 00029
eDATTY  OO001F
eDVCNF 00040
efOFIL 00036
eEXCHR  O000AE
eEXPO 00003
eEXPCT  OOOE?7
ef2BIG 0004R
efFACCS 0003C
efFEXST 00038
efILE 000ER
efNNtF 00021
eFOPEN 0003E
efPROT  0003D
efSPEC  0003R
eFTYPE O0003F
efFnFND 00039
efuoNX O0002R
eIF*ZR 00010
eIfF-IF  0000F
elf/IF  0O00OE
eILCNT  O004F
eILEXP 00050
eILKEY 00055
eILLEG O000E6
eILPAR 00051
eILTFN 00037
eILVAR 00053
eINGOV  0002F
eINF 000F 3
eINFO 00012
eINPUT  O0O00F4
eINVIR 00020
eINVID O000EC
eINVST  O00ED
eINVUS 0002
eINX 00015
eIVARG 00008
eIVSARR 00033
eIVSOP - 00035
elVSTA 00034
eIlVIRB 00030



HP-74 Software 10S - Entry Point and Poll Interfaces
Introduction

el2ING 00041
elLNO 0000C
elOBAT 00016
el0G- 00000
ellen 00018
efNCOR 00017
ehPl 00019
efiSPARR 00052
eNEG™X 00009
eNFOUN OOOES
eNODRT 00020
eNOTIN 00043
eNSVAR 00033
eNURIN 00026
eNVSTR 00033
eNXuof 00028
eOVFL*  O000F5
eOVFLU 00002
ePALGN  OO0OSE
ePLLC 0005R
ePLLCH 00059
ePRCER 00054
ePRIAIS 00024
ePRNEX  0004(
ePROTD 00042
ePRICT  O000F8
ePULL 000F 6
eQUOEX  0004D
eROURN 00056
eR1URN 00057
eRALGN  000SD
eRECOR 00010
eRUERR 00046
eRuoGS  0002C
eSIGOP 00013
eSPGNF 0001
eSQR- 0000R
eSTANF  O0O1E
eSIROV 00025
eSUBSC  0001C
eSYNTX 00048
eSYSER 00017
elFFLD 00038
elFN 000F 1
elFURN 00058
eININF 00004
e100 00OEF
el00FI 00028
elOONI 00027
eTRKDN 00061
eIRKOF  00OES
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eTUFRS 00047
eTUSLD 00048
eUALGN  O00SF
eUNFLN 00001
eUNKCD 00045
eUNORC 00014
eVALGN  0005C
eVARTY 00032
eVFYER 00044
eHALGN 00058
elRGNR 00049
eXFNNF 00022
eXWORD 00023
eZRDIV 00008
e2R0/0 00007
enull 00000
eu/o 000EB
fAOS 000DF
fRSCII 00001
fBRASIC OE214
fBIN 0E204

fDRTR  OEOFO
FEOF 00OFF
fEOR O0OEF
fEOS 0006F
fKEY 0E20C
FLEX 0£208
FLIFY 00001
fnoS 0007F
fSDATA  OEODO
£508 000CF
FTEXT 00001
f1RC FFFC?
fIALRA  FFFC4
f1BRSE  FFFFO
f1BAT FFFCI
fIBEEP  FFFFE
f18PLD  FFFE?
f1CALC  FFFCO
f1CLOC  FFFDI
f1CnDS  FFFD1

fICTON  FFFFD
f1CTRL  FFFDO
f1060 FFFEF
£1061 FFFEE
£1062 FFFED
f1063 FFFEC
fIDORN  FFFDS
fl10v1 FFFF9
f1E07 FFFE9
fIEXRC  FFFD2
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fIEXTD FFFER
fIFXEN  FFFF3
fLINFR  FFFFS
fLINX  FFFFC
flIVL ~~FFFF8
flLC FFFF1
fINKOF  FFFCE
fINEGR  FFFF4
FINOFN  FFFD6
fINOPR  FFFEG
FINZ4 FFFES
FIN2S  FFFCB
fIN26  FFFCR
fINZ?  FFFC9
fIN28  FFFC8
f10vF FFFFR
fIPDUN  FFFEB
fIPRGH  FFFC2
fIPUDN  FFFCF
FIQIET  FFFFF
fIRRD FFFF6
fIRPTD  FFFCS
FIRTN ~~FFFDA
FISCEN  FFFF2
fISUSP  FFFCY
FLTNOF  FFFCD
f1UNF FFFFB
FIUSER  FFFF?
fIUSRX  FFFC6
FIVIEW  FFFCC
kH-CHR 00068
ki-LIN 00068
kN 1 00027
kW2 00028
ki3 00029
KNATTN 00028
kNBKSP 00067
kNBOT OOOR3
kNCALC  O006F
kNCONT 00070
kNCTRL  O00SE
kNDOUN 00033
kREOL 00026
kNFLFT OO0SF
kNFRT OOORO
kRGON 00098
kWI/R 00069
kNLRST OOOR4
knLC 0006R
KHLERR  OOOR1
kNLFT 0002F
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kNOFF 00063
kNRT 00030
kKRUN 0002€
kHSST 00066
kN TOP 000R2
kNUP 00032

KMUSER 00060
kNUSEX  OOORS
kNVIEN O0006E
kc-CHR 00000
ke-LIN 00004
kcRTIN  0000OE
kcBKSP 00007
keBOT 00015
kcCRLC 00017
kcCONT 00010
kcCTRL  OO0OR
kcDOUN 00013
kcEOL 00000
keFLFT 00005
kcFRT 00006
kcGON 00016
keI/R 00002
kcLRST 00019
kelC 00001
kcLERR O001R
kcLFT 00008
kc OFF 00018
keR1 00009
kcRUN 0000F
keSST 00011
ke TOP 00014
keUP 00012
kcUSER 00003
kcUSEX  0000C
keVIEN 00008
IRCCS 00001
18p 00010
18P0Sp 00005
ICOPYD 00001
1CPOSb 00006
100p 00005
101p 00005
IDRTER 00006
1DBEGL 00008
1DEVC 00005
1DEVCD 00001
IDLEND 00006
10p 00010
1E0L 00002
IFBEGL 00006
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JIFBFMb 00003
1IFIB 0003F
1FILeb 00002
IFILBF 00100
IFILSY 00032
IFLARGh 00002
1FLENh 00005
1FNRNe 00004
1FNAN8 00010
1FNRR 00010
1IFSIZb 00006
1FTYPb 00004
1FTYPh 00004
1LXRDR 00005
1LXENT 00008
ILXFAD 00005
JLXID 00002
ILXTKR 00004
1nSGp 00004
IPOLNp 00005
1POLLp 00005
1POLSY  0003E
1POLra 00006
1PROTO 00001
IRECAD 00004
IRECLD 00004
1RLEND 00005
IRTN1p 00005
IRTN2p 00005
IRTN3p 00005
ISHIND 00002
1SPDTB  00O4E
1SPDn 00001
1SPDn2 00001
11EXTp 00004
1TINER 00004
od1sod 00005
oRCCSb 00008
ofp 0003t
oBNsod 00011
oBP0Sp 00005
oBSsod 00011
oCOPYD O0000R
oCPOSb 00028
oDOp 00019
oD1p 0001E
oDRTER  0001R
oDRsod  0000D
oDBEGD 00015
oDEVCb  0000C
oDLENdD  0002E
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oDp 0002E
of BEGb  0000D
of BFHb 00002
of ILWb 00000
of LRGh 00014
of LENh 00020
of LSTr 00031
of NRlth 00000
of SIZb 00039
of T-FL 00010
of TYPb 00005
of TYPh 00010
oINPLh 00025
oKYsod 00005
olXsod 00005
olIRINT  0005D
olISGPT 00009
oPOLNp O000OR
oPROTb 00009
oRECND 00020
oRECLD 00024
oRLEND 00034
oRIN1p  0000R
oRTN2p  O0OOF
oRIN3p 00014
oSHIND 00013
oSPDTB 00111
oSPOn2  000OE
oSUBLn 00025
olINER 00016
oTXsod 00005
pBSCen  OOOFS
pBSCex  000F6
pCALRS 00036
pCALSY 00037
pCAT 00006
pCATS 00007
pCLDST  OOOFF
pCHPLX 00038
pCONFG  O0OFB
pCOPYx 00008
pCRDAB 00033
pCRERT 00009
pCRT=8 00023
pCURSR 00029
pOATLN  0002R
pDEVCp 00001
pDIDST  00O0OR
pOSHKY  00OFD
pDSUNK  OOOFE
pEDIT 00028
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pENTER 00012
pEOFIL 00025
pERROR  000F2
pExcpt  O000F8
pFASCH  0002C
pFILDC 00002
pFILXQ 00003
pFINOF 00017
pFNIN 00030
pFNOUT  0003E
pFPROT 00008
pFSPCp 00004
pFSPCx 00005
pFIYPE 00020
pINCHR  0001E
pINXCH  OO001F
pINXQT 00010
pIfibck 00020
plficp1 00021
plicpu 00022
pKYDF 00018
pLIST 0000C
plLIST2  0002E
phen 000F 1
pHERGE  0000D
pINLP  OOOFR
pNRGE2  0002F
pPARSE  OOO0F4
pPRGPR 00032
pPRINN 00026
pPRTCL  OOOOE
pPRTIS  OOOOF
pPURGE 00010
pPUROF  OOOFC
pRCRD 00034
pRDCBF 00018
pRONBF 00019
pRERDN 00027
pREN 00039
pRNRNE 00011
pRTNTp  0003R
pRUNft 00030
pRUNnB 00031
pSRECHN 00028
pSREQ  OOOF9
plEST 000FO
pTINRN 00038
pIRANS  OOOEF
pIRFix  0003C
pvVERS 00000
pUARN OOOF 3
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pHCRD 00035
pHCRDS 00024
pHRCBF  0001R
pUTKY  0001C
plERPG  OOOF?7
SsARITHN 00007
sBYEx 00000
sC/P 00001
sCARD 00002
sCARDC 00008
sCHRIN  0000B
sCONT 0000R
sCONTK 00009
sCURBT 00003
sCURUD 00004
sCURUP 00002
sCntg 00002
sCplxP 00007
sDEST 00003
sENDx 00001

sEOF 00007
sERROR 00000
sEXTOV 00000
sEXTGS 00005
sFOUND O0000R
sGOSUB 00003
sI/0BF O0O000R
sINFRD OO00OR
sINX 00005
sIRAN 00002
sIX 00007
slnit 00003
sKEYS 00005
siRINc 00005
shuLl 00008
sNEGRD 00008
sNoChn 00002
sONERR 00004
sONTHR 00006
sPCRD 00008
sPRGCF  0000B
sRAD 00009
sRDX 00008
sREADI 00004
SRENAN 00006
sRENUN 00008
sRESTR  0000R
sRETRN 00000
sRFILE 00008
sRUNBn 00004
sRUNDC 00007
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sSIGN 00009
83ST 00002
s3STdc 00001
sSTAT 00006
sS10P 00005
sSpecl 00006
sUNDEF 00001
sXCP) 00004
sXQT 00000
sXWORD 00009
t! 000FC
X 00085
11.8 00089
tt 00083
t+ 00087
t- 00082
t/ 00084
1€ 000F4
tABS 000R2
tACoS 0009R
tRDD 00005
tADIGO 00060
tADIGT 00061
tADIG2 00062
tADIGI 00063
tADIGA 00064
tADIGS 00065
tADIC6 00066
tRDIG? 00067
tADIGS 00068
tADIGY 00069
tALL 000F 8
tAND 00088
tANGLE 60183
tRRRRY 00070
tRSIN 00099
tRTAN 00098
tAUTO O0OOEE
tBRSE 000£9
tBEEP 000E8
tBIG 00010
tCALL  O0OF9
tCRRD  OOODO
tCAT 000EC
tCEIL 00072
tCFLAG  O0OFA
tCHRS 000R4
tCLOCK  SO1EF
tCNPLX  0007R
tCOLON  O0OE2
t(OfMNA  OOOF1
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tCOPY 00085
t(0S 0009?
tC(VAL 00OE1
tDATA  000(6
tDATE 00077
tDATES 00078
tDEF 00089
tDEG 0006F
tDEGRE 00003
tDELRY 00006
tDELET 00087
ton 000CC
tDISP  000C5
to1v 00086
tONYAR  0007E
tDSTRY  000BE
tov? 00081
tEDIT 00088
tELSE  QO0OFS
tEND 0000A
tENDDF  000BR
tENDSB  000C2
tENTER  AFFEF
teoL 000F0
tEPS 00071
tERRL 00075
tERRN 00076
tERROR  O0OE]
tEXOR  0008C
tEXP 00094
tEXTIF  000F4
tEXIND  GO1EF
tFACT O00OA8
tFETCH  000C8
tFFN 00084
tFLON  901EF
thLN 00010
tFL110 00014
tFLTI1 00013
tFL112 00012
tFL1z 0001C
tFL13 00018
tFLT4  0001A
tFLIS 00019
tFLI6 00018
tFLI? ~~00017
tFLT8 00016
tFL19 00015
tFN 0007C
tFOR 000C3
tFP 00068
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t60Su8  000DC
16070 00000
tIF 000DF
tINRGE  OOOFF

tIN 000F 2
INF 00070
tINPUT  000(9
tINT 0009C

tINT10 00004
tINT11 00003
tINT12 00002
tINT2  0000C
tINT3  0000B
tINTS 0000R
tINIS 00009
tINTe 00008
tINT? 00007
tINTE 00006
tINT9 00005
tINTEG  O0OCR
tINTO EOVEF
tINTR ~~O15FF
tINX 00082
tIP 0006R
tIS 000E7
tissues  O000R?
tive OO00RE
tKEY 000ES
tKEYS 00073
tkEYS 0O0OCF
tLBLRF  000OE
tLBLST  000F6
tLEN 000R9
tLET 000C0
tLINEN  OQOOF
tLINPT 000BF
tLIST 000BB
tLITRL  000C4
tN 00091
tLo6 00090
tL0G10 00093
tLPRP  00ORA
tLR 00086
thRIN 000D2
thATH 6OTEF
tHAX 000RD
tHRXRL  0006(C
tHERN 0009D
tHIN 000RC
thoo 00074
tNRRE 000BD
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tNERR COMEF
tNEG DO1EF
NEXT 000(4
tNOT 00081
thun 000R3
tOFF 000E 1
tON 000E0
tOPI'N  OOOED
tOR 00080
tOvVF O00ORF
tPRUSE 00007
tPCRD  EOIEF
tP1 00079
tPORT 00001
tPOS 20183
tPREDV 0009F
tPRINT  000CD
tPRHEN  OOOF 3
tPRAST OO0OF3
tPURGE  OOOEB
tRAD 0006E
tRDIAN  000D4
tRERD  000C?
tREAL  0008BC
tRELOP  0008R
tREN 000E6
tRES 0007F
tRESTR  00ODE
tRETRN  000DB
tRFILE  OO0ODE
tRAD 00060
tRND 000R0
tROUND  COMEF
tRUN 0O0OFE
tSDEV 000SE
tSENIC  00OF2
tSFLAG  OOOFB
tSON 000R1
tSHORT 000CB
tSIN 00096
tSHALL 00011
tSQR 00092
tSTRT 000CE
tSIEP  000F6
tS10P 00009
tSTRS  O0O0OR6
t5uB 0001
tSVRR 00020
t1RB 000F 2
tIAN 00098
tTHEN 000F4
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tiIne 00078
tTINES 00095
tTINER  00OE4
t70 000F 3
tTRRCE  O0OOER
UNF 00080
tUPRCS OOORB
tUSER 000E2
tUSING  O0OFD
tVAL 000RS
tVARS BO1EF
tHRIT 00008
tXFN 00083
tXUORD  OOOEF
t2 0005R
tZERD COEF

18 00080
uflit 000F 7
uCPLXC  OOOEE
uDELIN  O0OF4
TLIC 000F 6
uINXCH 00004
ulfibck 0000C
ulflend 000FO
ullista 000DE
uJnPdl 00008
uJnPst O000DA
uJnp{} 00009
ulO0OPB  000D2
ulOOPP  OOOEF
ulOOPS  000D3
ulODES  0BDB!
uluLT 00001
uNUNEn  O00OFC
uNUNEs  OOOFD
uNUNFn  OOOFR
uNUNFs  O0OFB
uNUNMNn  OOOF 8
uNUNNs 000F9
uOPNN-  OOQODF
uOPNNRt 000D8
uOPNHR  000EO
uRESTP  O0OF1
uSTRPT  000DO
XANGLE 00006
xCLOCK 00015
xEXTND 00026
xF LOM 00029
xINTO 0002t
xMATH 00036
xNEAR 0003C
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xNEG 00030
xPCRD 0003E
xP0S 00042
xROUND  0004(C
xVARS 00058
xZERO  0001C
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RDDCAL - ARddress Calculation Utilities
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2.1 ANTRDR - Get XWORD Nain Table Address

Category: RDDCAL File: JPSEXC::NS

Nane: (S) XNTROR - Get XWORD Main Table Rddress

Purpose:
Find & Read XWORD MAINT Address

Entry:
R(B) = LEX ID
A(2,3) = Entry

Exit:
Carry clear

C = NAINT address for XWORD
B(R): Relative Entry ® for LEX ID with B(2-4) = 0
A(B)= Actual Entry

Carry set
LEX ID not found

D1 preserved

Calls: LXFND, RANGE

Uses.....
Exclusive: R(R),B(R),C(R),R1

Rl = Preserved D1, RSTK holds LEX ID, EntryN

Inclusive: R(R),B(R),C(R),R1

Stk lvls:

Algorithm:

Find Nain Table Rddress for ROM ID
Save LEX ID, EntryN (B)
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Save D1 (RY)
Find LEX Table Buffer (LXFND)
If Buffer not found --> goto 1 (return, carry set)
Save LEX ID, EntryN (RSTK)
Repeat until (LEX ID = 0)

Read LEX ID in table
If IDs match

Pop Lex 1D, Entry W off stack
If EntryN within Range for LEX ID (RANGE)

Shift Entryd to B16). lero B(XS) field
Compute Relative entry HM
Read Main Table address --> C
Restore D1
RTNCC

Restore LEX 1D,Entry¥ to B(R)
Skip to next entry

0: Pop LEX ID, Entry ® off stack
1: Restore D1

RINSC (not found)

History:

Date Programmer Modification

07/04/82 JP Modified documentation
11/01/82 JP Interfaced to Neu Lex File format
03/28/83 JP Save LexID, Entry N on Stack
04/28/83 JP Restore EntryN to R(B)

2.2 NTADDR - Calc Main Table Address for Token

Category: RDDCAL File: JPREXC::NS

Nane: (S) MTRDDR - Calc Main Table Address for Token
Name: (S) WTRDR+ - Calc Main Table Address for Token

Purpose:
Calculates address of Main Table entry for token

Entry:
NTRDDR: R(B) = Token to be looked up
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Loads C with Rainfrane MAINT

NTROR+: B(R) = Token to be looked up
C(R) = Nain table address

Exit:
D1 contains nain table entry address for token
C(R) contains value of D1 at tine of call

Calls: None

Uses.......
Exclusive: B(B),C(R),A(R),D1
Inclusive: B(8),C(R),AR(A),D1

Stk lvls: ©

Detail:
fultiplies token nunber by length of Nain Table entry

History:

Date Progranner Modification

o//s2 IP Modifieddocumentation

2.3 EXCADR - Conpute Exec Rddr of Token

Category: RODCAL File: JP8EXC::NS

Nane: EXCADR - Conpute Exec Addr of Token
Nane:(S) EXCAD+ - Conpute Exec Addr of Token

Purpose: Retum Execution Address of Connand Token,
preserving DO,D1

Entry: EXCADR: A(B) = Connand token
Assunes NAIN Table in Mainfrane

EXCAD+: R(B) = Connand token
C(R) = Nain Table + 3 of XROM
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Position @ Execution Address field

Exit: C(R) = Execution Address for token

Calls: None

Stk lvls: 0

Uses: R(R),C(R)

Detail: Preserves D0
Address = Token * 9 ¢ Main Table Rdjustnent

History:

Date Progranner Modification

07/06/82 JP Modified docunentation
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3.1 IOFSCR - 1/0 Find for Available Scratch Buffer

Category: BUFUTL File: SC&FIL::NS

Nane:(S) IOFSCR - 1/0 Find for Available Scratch Buffer

Purpose:
Returns available scratch buffer ID

Entry:
4 = 0

Exit:
P = 0
Carry clear => Available Buffer ID in C(X)

set => No available scratch buffers
C(X)=000

Calls: 1/0FND

Uses.......
A, C(R), DI

Stk lvls: 1

Detail:
Scratch buffer ID's range fron E00 (bSCRTC) to FFF

History:

Date Progranner flodification

02/08/83 SM. Addeddocumentation
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3.2 1/OFND - 1/0 Buffer Find

Category: BUFUTL File: SC8FIL::NS

Nane:(S) I/OFND - 1/0 Buffer Find
Nane:(S) JOFNDO - 1/0 Buffer Find

Purpose: Find the specified 1/0 buffer

I0FNDO looks for the buffer ID specified in C(X).

I/OFND sets the high bit of the buffer ID
specified in C(X), then looks for that buffer.
(Buffer IDs with the high bit clear are those
hich uill be deallocated at the next configura-
tion).

Entry: C(X)= Buffer IDN

Exit:  C(X)= Buffer IDM
Carry set=> fatch found

D1 points past buffer header
A(R) Buffer length field
C(S)=Maddresses to update in buffer

Carry clr=> No natch

Calls: none

Uses: A, C(R), C(S), D1

Stack lvls: 0

Detail: Buffer length field in header reflects the anount
of available scratch space in that buffer, but is
not the entire length of the buffer (eg doesn’t
include 7 nibbles for the header)

History:

Date Progranner Modifications

07/04/82 S.U. Rdded documentation
02/10/83 S.A. Added 1 nibble to header front
03/10/83 S.\W. Save leeuay setting in B(S)
03/14/83 n.B Packed 3 nibs in 1T0FNs
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3.3 1/ORES - 1/0 Buffer Restore

Category: BUFUTL File: SC8FIL::NS

Nane:(S) I/ORES - 1/0 Buffer Restore

Purpose: Sets high bit of buffer ID to preserve buffer

Entry:  C(X) IS BUF IW

Exit: CARRY SET=> BUFFER FOUND AND HIGH BIT OF IDM SET.
D1 POINTS PAST HERDER.
C(X) IS IDM WITH HIGH BIT SET.

CARRY CLR=> BUFFER NOT FOUND.

Calls:  1/0FND

Uses: A, C, D1

Stack lvls: 1

History:

Date Programmer Modifications
emcocecsn coco cncvcmee GSoecmcevcmeacces

07/04/82 S.M. Added documentation

3.4 1/0CON - 1/0 Buffer Contract Fron Buffer End

Category: BUFUTL File: SCAFIL::NS
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Nane:(S) I/0CON - 1/0 Buffer Contract Fron Buffer End
Nane: IOCNDO - 1/0 Buffer Contract From Buffer Hiddle

Purpose:
Contract an 1/0 buffer.

1/0CON contracts the buffer fron its end, losing data
stored at the end of the buffer.

JOCNDO contracts a specified section of the buffer.

Entry:
C(X) = Buffer nunber
B(R) = Avount to shrink existing buffer

R positive number - not to exceed OOFFF
2 entry points:

1) 1/0CON - No additional requirenents
2) I0CNDO - DO points to the beginning of the

block that is to be deleted.

Exit:
Carry clears> Buffer not found

setz> Buffer contracted specified amount
01 points past buffer header
00 points 1 nibble past front of header
. (at buffer ID)
20

Calls: I/0FND, IDLNSV, NOVEM, PTRADJ

Uses. e000 00

Exclusive: R-D, DO, Df
Inclusive: R-D, DO, D1

Stk lvls: 3

Detail:
If amount to contract given in B(A) is greater than
the current buffer size, the buffer is collapsed.

See 1/0C0L

History:

Date Programmer Modification

07/04/82 SM. Addeddocumentation
09/13/83 S.MW. Modified doc. to show stk lvls:)
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3.8 1/0C0L - 1/0 Buffer Collapse

Category: BUFUTL File: SC&FIL::NS

Nane:(S) 1/0COL - I/0 Buffer Collapse

Purpose:
Collapses specified 1/0 Buffer -
Leaves header intact, but shrinks length to zero

Entry:
C(X) = Buffer IDW

Exit:
Carry clears) Buffer not found; Created u/zero length

sets) Buffer collapsed
01 past buffer header
P=0
DO 1 nibble past buffer header
(at buffer 1D)

Calls: I/0FND, NOVENU, PTRADJ

Uses.......
Inclusive: R-D, DO, D1

Stk lvls: 2

Detail: It is assured that I/0COL will only be called
on existing buffers; if the buffer doesn’t

exist, 6 nibbles of user RAM will be utilized
for the header w/o the leeuay nenory check.

History:

Date Progranner Modification

07/04/82 S.M. Rdded docunentation
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3.6 1/0ALL - 1/0 Buffer Allocate

Category: BUFUTL File: SC&FIL::NS

Nane:(S) I/0ALL - 1/0 Buffer Rllocate
Nane:(S) 1/0RL+ - 1/0 Buffer Allocate

Purpose:

Entry:

Exit:

Calls:

Uses:

Allocates space for 1/0 buffer specified.
If it already exists, will expand or contract to
conforn to size specified. If it doesn’t exist,
uill create it.

C(X)=ION
B(R)s Desired buffer size (not to exceed FFF)

1/0ALL: Rssunes P=0
Guarantess Leeuway added in Men Check

1/0AL+: Sets P=1, guarantess NO Leenay in fen Ck

CARRY SET => BUFFER ALLOCATED
01 points past buffer header
00 1 nib past buffer header front
(at buffer ID)

P=0
B(R) = buf size if just created,

else net change in size
C(6-0) contains buf header info:

C(0) MNaddresses to update
C(1-3) Buf 10
C(4-6) Buf length

If Buffer already exists and expands
to a larger size:

RzD1 (past buffer header)
D(R) points to point of expansion

Buffer expanded fron botton

CLR => NO ROOM
C(4) = Error Nunber (ehnEn)
P=0

I/0FND, MOVENMD, MERCLe, RNOVERU, IDLNSV

A, 8, C. 0, oY, 00

C(S) used to save Leeway setting for NENCL¢
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Stack lvls: 2
3 - existing buffer decreases in size

History:

Date Programmer Modifications

07/04/82 S.M. Added docunentation
09/12/82 J.P. NENCL+ interface, entries

10/12/82 S. MN. Elaninated 1/0ALY & 1/0RAL2
entry points. Changed I1/0ALL
entry point to ASSURE P clear

09/13/83 S.M, Modified stack level doc.

3.7 I/O0EXP - 1/0 Buffer Expand

Nane:
Nane:

Category: BUFUTL File: SCSFIL::NS

(S) 1/0EXP - 1/0 Buffer Expand
(S) I1/0EX2 - 1/0 Buffer Expand

Purpose:
Expand 1/0 buffer fron high nenory by the arount
specified.

1/0EXP guarantees that the menory check is done
including consideration for leeway.

I/0EX2 does the nemory check without regard to leeway.

Entry:

Exit:

C(X)= Buffer IDM
B(R)= Rnount to expand buffer (in nibs)

Not to exceed QOFFF
2 Entry points:
1) 1/0EXP - P=0
2) 1/0EX2 - No additional requirenents

Carry clears» Buffer not found
OR No roon
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OR Buffer size requested too big
sets) Buffer expanded

P=0
D1 points past buffer header
DO points 1 nibble past buf header
(at buffer 1D)

A(R)=D(R)= Point of expansion
(01d buffer end for 1/0EXP)

Calls: I/OFND, IDLNSV, MENCL+, MOVEND

Uses: R-0, D1, DO
C(S) saves Leeway setting for NEMCL+

Stk lvls: 2

History:

Date Progranner Modification

02/04/82 S.M. Added docunentation
09/12/82 J.P. Rdded Leeway Check entries

3.8 I/00AL - 1/0 Buffer Deallocate

Category: BUFUTL File: SC&FIL::NS

Nane:(S) I/0DAL - 1/0 Buffer Deallocate

Purpose: Deallocates an 1/0 Buffer

Entry: C(X)=BUF ID

Exit: CARRY SET=> BUFFER DEALLOCATED

CLR=> BUFFER NOT FOUND

Calls:  I/OFND, MOVEMU, PTRRDJ

Uses: AR, 8, C, D1, DO
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Stack lvls: 2

History:

Date Progranner Modifications

07/04/82 S.A. ~ Rdded docunentation. Modified
code to return mith carry set if
buffer deallocated.

3.9 LXFND - Set D1 to LEX Table I/O Buffer

Category: BUFUTL File: TIBERD::NS

Nane:(S) LXFND - Set D1 to LEX Table 1/0 Buffer

Purpose:
Set D1 to LEX table 1/0 buffer.

Entry:
no necessary conditions.

Exit:
P s 0
Carry set: buffer found.

R(R)= buffer length
D1 points past buffer header.
C(S)=Maddresses to update in buffer (7=0)

Carry clear: buffer not found.

Calls: 1/0FND

Uses...... .
Exclusive: C(X), P
Inclusive: R,C(R),C(S),D1

Stk lvls: ©

History:
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Date Progranner Modification
ewmeceew Secomeonne= RED On BERR, CE R® Pe PEE CTE EEREREORewn ee

01/05/83 nb Docunentation
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CONFIG - Systen Configuration Utiltiies | CHAPTER 4
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4.1 ISRAN? - Pointing At RAN?

Category: (CONFIG File: NNSCNF::NS

Nane:(S) ISRAM? - Pointing At RAN?

Purpose:
Deternine uhether an address is in RAN or sonething
else. This uas put in to save writing to non-RAN
devices, which for ROMs does no harm but for EEPRONs
does plenty of ham.

Entry:
Address to check in C[R).

Exit:
P=0.
Carry set if address is in system RAN or IRAN.
Address passed is nom in B[R].

Calls: CNFFND, NSIZ+¢

Uses.......
R,B[R],C,D1.

Stk lvls: 1

History:

Date Progranner Modification

12/09/82 Mn Urote.
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4.2 CONF  - Configure Everything

Category: CONFIG File: MN&CNF::NS

Narie: (S) CONF- - Configure Everything

Purpose:
To configure all soft-configurable devices on the
systen bus.

CONF: 90=0 if requesting a power-up configuration
(preserve integrity of systen),

1 if requesting a coldstart configuration (reset
all pointers to coldstart values).

CONFSI: SO as above plus:
$3 = 1 if we intentionally want configuration to

behave as though ROM configuration changed.

Exit:
Configuration proper falls through to LEXBUF. $O
indicates whether a pouer-up configuration (30=0) or
a coldstart configuration (S0=1) was done.

Calls: AD1P, C=NAIN, C=RANE, CDIVIO, CLKSPD, CLRXDS,
CONFP4,CSLCI,CSLUM, CSLNS, CSRC3, CSRUI,
D=AVNE,DSLU-P,FNDBUB, INITPT,NODSIZ, NOVED2,

MOVEUR, MOved3, NRKNEW, NRKOLD, NSIZE , Noveu],
R3<RST,RFADJ+,RONTPT,RST<R3,S12E10, SORT,
SORTP2, STHBF ?, TBLPT+, TBLPTR,UNCFGS, HRI TKY,
HHLTBL, carve.

Uses.......
A,8,C,0,00,01,P,R0O-R4, Display buffer,S0-83,
RSTKBF.

Stk lvls: 3 (four are saved in RSTKBF)

NOTE:
The configuration code may decide on its oun to perforn
a coldstart configuration when a power-up config was
requested. This would be done if certain memory was
corrupt, disallowing the manipulations necessary to
Maintain systen aniegrity. In this case, the code
uill GOVLNG to COLDST (address W00000), which will
uipe out the machine and call this code with S0=1,
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If configuration code deternines that ROM configuration

has changed to a point endangering the validity of

the unpteen pointers in the nainfrane, 1t ull

essentially perforn an “EDIT workfile” before falling

into the LEXBUF code. It will also close all files
in the FIB. This nay be forced by entering at CONFS3
uith S3=1,

If code detects the presence of too many ROAS to
configure in the address space, it will give a warning
nessage. It 1s not written to cover the contingency
of too many RANS or NNI/0 devices, on the assunption
that the possibility of said happening 1s too small
to merit the innense code required.

Detail:

This code configures all soft-configurable devices on the
systen Bus. The code builds three tables in the configu-
ration buffers: System RAN, Other nenory (RON, EEPROM,
independent RAM, etc.), Menory-mapped 1/0. The buffer IDs
for the above configuration tables are, respectively,
FF, FE, FD. The exact fornat of the information in the
tables is explained below.

Following is the pre-configuration memory layout:

00000- 1FFFF: Operating systen
20000-2(01F: Card reader
2E100-2E3FF: Display RAN
2F400-2FFFF: Disp Driver RAN
(FFCOO-FFFFF: Reserved for config garbage collection)

The configuration code assigns addresses as follows:

Nenory-napped 1/0 upward fron 20000-28000.

Systen RAM contiguously upuard from 30000.
To achieve this contiguous napping, systen RAN is
configured in reverse size order. This assures that
64 Knib RANS are configured on 64 Knib boundaries,
32 Knib RANS on 32 Knib boundaries, etc.

Uses S0-S3 intermally as follows:
SO: Set for coldstart, clear for pouer-up configure.

S1: Used internally in debubbling systen RAN, then
used to indicate presence of ROMs for which
there is no roon to configure. Results in
nessage.

(Debubbling is explained in algorithm (below)
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shortly belon CONAOO label.)
$2: Set to indicate failure of internal file chain

verify. Results in nessage.
$3: Set to indicate that system ROM configuration has

changed to an extent which may endanger the
validity of some pointers. Results in collapsing
of stacks and resetting pointers as though an
"edit" command nas entered.

To explain configuration, the following terns are used
below:

PORTH: Physical port location (1-5) whose daisy chain
is addressed by a bit (0-4) in output register.
Port HO is the internal daisy chain.
Port #5 goes to the card reader slot.

DEVM: Position of a plug-in (0-15) in a daisy chain.
Unless there is a port extender, all plug-ins
will be device MO.

SEQUENCE: Consecutive chips in a nodule to be used
as 2 single entity (e.9., 3 quad RAN which
appears as one plug-in to the user).

DEVICE TYPE: Type of nerory Tran, ROM, etc., or nenory-
napped 1/0).

DEVICE CLASS: Identifies nemory-napped 1/0 device.

A%2 CHIP ID 404

The CHIP ID is a (usually) mask-programmed 20-bit pattern
which is read by the CPU on an 1D poll (C=ID instruction).
R chip responds to the ID poll if two conditions are net:

1) The chip is unconfigured,
2) Daisy-in is high on the chip.

By exanining the daisy chains one at a tine, configuring
each chip as we find it, we can locate and identify all
sof t-configurable chips on the bus.

The chip-id contains the following information:

NIBBLE 0: 15-log2(size).
Nerory Size Nib 0 i 1/0 space

1 knib F 1 word (16 nibs)
2 t 2
q 0 4

C 8
16 8 16
32 A 32
64 (max RAN) 9 64
128 8 128
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256 (nax menory) 7 256
6 512
5 1024

NIBBLE 1: (Reserved for future use)
This nibble fron the first chip in a
sequence 1s stored in the configuration
table for all sequences.

NIBBLE 2: Device type-- 0: RAN
1: ROM
2-E: assorted nenory types
fF: Nenory-napped 1/0

NIBBLE 3: For nenory, (unassigned).
For nenory-napped 1/0, contains device

class-- 0: HPIL nailbox
1-15; (unassigned)

(Note: Card reader 1s hard configured
at 20000-2C01F.)

NIBBLE 4: bits 0-1: (unassigned)
bit 2: Last chip in sequence (see note (1)

below).
Rluays assuned high for nf 1/0
devices, neaning all such devices
have their oun table entry.

bit 3: Last chip in nodule.

The top tuo bits (bits 2-3 of nibble 4) are used to
deternine what chips are in what physical plug-ins.
Every sequence of chips (e.g., four identical RANS in
a RAN plug-in, an applications pack containing two
ROMS, etc.) results in one entry in the configuration
tables.

(1) End of sequence (but not module) is identified in
one of tuo ways: 1) next chip returns ID with different
value in nibs 0-3; 2) last chip of sequence has bit
18 set. The second approach is necessary if
consecutive, 1dentical chips are to be considered as
different sequences, and mill probably NEVER be used
in the entire lifetine of the nachine. But 1t can
be done.

A nodule containing four 8-Kbit RANS might return the
following sequence of IDs:

0000E 0000E 0000 BOOOE
The resulting table entry would identify the chip
size, chip count, device type, physical location,
and configuration address of the device.
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A nodule containing tuo 128-Kbit ROMS, a nemory-napped
1/0 interface using 2 words of address space, and four
16-Kbat RAMS night present the follouing sequence of
10s:

0010R First RON \ one RONtable entry
0010R End of ROM sequence /
O1FOE M1 1/0 devclass 1 one NN 1/0table entry
00000 Start of RAMS \
00000 | one RANtable entry
00000 |
80000 End of module /

Restrictions: 16 chips/sequence
16 sequences/device
16 devices/port

Format of table entries:

Systen RAN Other Nenory
(cnftable ID FF) (cnftable 1D FE)

NIB 0 Seq position Seq position
NIB 1 Device # Device #
NIB 2 Port ¥ : Port
NIB 3 15-log2(size) * 15-Log2(size)
NIB 4 / /
NIB 5S | Rddress (kbit) | Address (kbit)
NIB 6 \ \
NIB? © Device type
NIB 8 Wchips/plugin-1 Wchips/plugin-1
NIB 9 Nibble 1 fron ID Nibble 1 fron ID

Nenory-napped 1/0
(cnftable ID FD)

NIB 0 Sequence position in dev
NIB 1 Device
NIB 2 Port ¥
NIB 3 15-log2(size)
NIB 4 /
NIB S | Address (words rel to 10000)
NIB 6 \
NIB 7? Device type (always F)
NIB 8 Device class
NIB 9 Nibble 1 fron ID

£2 FREEPORT routine nay set this to zero to indicate
that the RAN has been removed intentionally. This
affects operation of this code in the spot where the
old and neu tables are compared to deternine which
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RANs are neu and which are missing.

Rlgorithn:
CONF:

$30 {to indicate ue do not want EDITWF unless
necessary}.

CONFS3:
Save 4 subroutine levels in RSTKBF.

CONFRS:
B=0000000000000001 {B contains device counters and

other good things: B[B]=bit for output register,
B[XS)=deviceN, B[3]=porth, B[S]=sequenceX, B[6-5)=
RAN counter, B[8-7)=RON counter, B[10-9)=nnI0
counter, B[12-11)=sun of other three counters,
B[4)=(tenporary storage of ID himb).}

Dizstart of display buffer area uhere we build table.
Perforn a bus reset.

IDLOOP:
Is there roon for any nore entries? If not then goto

CONF10.
Energize daisy chain for this port (0UT=8(B])/2).
Get ID of next device on daisy chain (C=ID).
If responseNO then goto IDLP20.
Increnent port (B[3]).
Reset deviceM (B[XS]).
Reset sequence (B[S]).
Nove port bit over one (B=B+B B).
If port bit<=80H then goto IDLOOP else goto CONF10.

IDLP20:
Hold ID in R3.
Hold ID hinibble in B[4).
Build device table entry (except address) in C.
If devicetype=RAN then goto IDLP9O.
If devicetypellenory-napped-1/0 then goto IDLPEO.
Hrite nenory-napped-1/0 table entry at D1. (Configure

device to 40000H.
P=(position of MNIO counter).

IDLP3O:
If habit of ID clear then goto IDLP4O.
Increnent devicel.
Reset sequenceN.

I0LP40;
Increnent device counter pointed to by P.
Increnent total-N-devices counter.
Goto IDLOOP.

IDLP60: {configuring “ROMs")
Set address field of table entry to FFFOO.
Find and configure all chips in this sequence to

40000H (gosub CONFP4).
P=(position of ROM counter).
Goto IDLPY0.
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IDLP90: {configuring RANs)
Configure chip to 80000H.
If first 8 nibbles of chip = IRAN ID then unconfigure

chip and goto IDLP6O {if IRAN then treat as ROM}.
Unconfigure chip.
Find and configure all chips in this sequence to
400000H (gosub CONFP4),

P=(position of RAM counter).
Goto IDLPY.

CONF10: {Having identified everything plugged in...)
Sort table by device type. {Sorting on WP, where P=7.

Besides separating RAMs fron ROMs fron ANI/0, this
uill separate RAMs fron IRAMs, since IRANs were given
an address (FFFOO) while RAMs were not, and address
serves as a secondary sort key.) This will arrange
table into three pieces: RAN, ROM, MNIO.

R=300H {starting address/100H of first RAM.
CONF20: (assign addresses to RAN table entrie

If there are no nore systen RAMs in table then goto
CONF60.

Hrite R(X) to address field of table entry.
Increnent R(X) by module size {module sizeschipsize *
Wchips in nodule).

Goto CONF20.
CONF60:

Save RANEND {A[X)*100H) in RI.
Point at RON table. Sort it by size.
Clear B for building allocation nap {B will contain a

bitnap of what pages --3 page is 10000 nibbles-- are
available for configuring ROMs).

If there is anything non-zero at E0000 (i.e., a hard-
configured dovice) then B[15)=8[14]=F {nark those
pages as unavailable).

Mark pages as unavailable which are occupied or
partially occupied by operating system and systen
An.

CONF70: {loop to assign addresses to big ROMs)
Any nore ROMs in table? If not then goto (ON170.
If size of this entry < 1 page then goto PRKROM.
Conpute legal configuration boundaries and N pages

needed for this ROM.
Exanine bitnap (starting at high end) for possible

locations to configure this RON.
If possible location 1s found, write address to table

entry. {Otheruise, table entry still contains FFCOO
fron ID loop}. Mark allocation nap for space taken
by this RON.

Goto CONF?0.
PRKRON: {loop to assign addresses to small ROMs)

Conpute boundaries of one or (if available) tuo
bubbles (blobs of unconfigured address space).
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PRKRSO:
Exanine RON table entry;

If ROM fits in either bubble, urite address to
table entry and reduce bubblesize appropriately.

If there are nore ROMs in list then goto PAKRSO.
CON170: {now to configure menory-napped 1/0}

A=0 X (address of NN 1/0 relative to 20000H).
CON180:

If no nore table entries then goto CON210.
Hrite RA[X] to table entry.
Add device size to R(X].
Goto CON180.

CON210:
Sort entire table (RAMs, RONs and MNI/0) by port-devll.
Perform bus reset.

CON220: {loop to configure all at assigned addresses)
Any more table entries? If not then goto CON270.
Read table entry.
Conpute output register ‘value for this port. OUT=(,
If not nenory-napped 1/0 then goto (ON240,
Compute configuration address {20000 + [addr])t10H)

and issue CONFIG conmand at that address.
Goto CON220.

CON240:
Conpute chipsize (fron table entry) and configuration

address (table entry J*100H).
Configure all chips in the sequence contigquously. If

address=FFF00, then do not increnent address for each
chip {this is rubbish plug-in, to be unconfigured
soon; all chips goto FFFOO).

Unconfigure everything at FFFOO {chips for which there
uasn’t room).

If R4[R) has been disturbed since we began {an
interrupt occurred, and the output register nay have
been screwed) then goto CONFRS {start over).

Sort entire table by device type {separates system RAMs
fron “RONs" fron MNIO}.

Sort RAN table by port-deviceN {for comparison with old
table in configuration buffers).

{Tire for the hard work. If this is a coldstart we
uill initialize all systen pointers. If this is not
ue need to conpare the old and neu RANtables and nove
nenory to adjust for any nodules which may have been
added since the last configuration.)

Has coldstart requested on entry (S0=1)? If not then
goto CON230,

coldst: {here if config decides to coldstart)
Was coldstart requested on entry? If not then GOVLNG

to 00000.
Clear passuord.
Initialize all pointers, filechain, connand stack,
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variable chain heads, 1/0 buffers to coldstart
values,

Goto PUTBUF.
CON280: {ready to incorporate new RANs)

Look for old RANtable. If not there then goto coldst.
CON310: {start of loop to compare RAN tables}

Anything nore in neutable? If not then goto CON380.
Anything nore in oldtable? If not then goto CON3I90.

CON30:
Read tuo table entries. If size, port-devil, sequenced

and chipcount the sane then goto CON310.
If neutable pdevl « oldtable pdevil {nentable has neu

device} then goto CON360.
If neutable pdevi > oldtable pdevll {oldtable has

nissing device} then goto CON3SO.
{Pdevli’s the sane. Sonething went auay, sonething else

appeared. }
Mark neutable entry as neu.
Mark oldtable entry as nissing.
Goto CON310.

CON3S0:
Nark oldtable entry as missing.
Goto CON310.

CON360:
Mark neutable entry as new.
Increnent neutable pointer.
If nore neutable entries goto CON330.

CON370: {remaining oldtable entries nissing)
Mark oldtable entry as nissing.

CON330:
Any nore oldtable entries? If yes then goto CON3I?O

else goto CON4OO,
CON3%0: {remaining neutable entries neu)

Mark neutable entry as nissing.
Any nore entries? If yes then goto CON390.

CON400:
Read current values of AVNENS and AVNENE. Look at

oldtable. If any entries are narked as nissing and
were not entirely contained betueen AVNENS and AVNENE
then goto coldst.

Compute nu RVNENE. Store in RI.
{Nou cones the really hard part. MWe will rearrange

everything in nerory to restore contiguity in light
of any systen RAMs which were added.)

Sort RANtable by address.
Point past last entry in RAN table {ne well read

back fron end of table}.
{This is a debubbling process; that is, removing
“bubbles” of new nenory fron existing memory. This
is done by creating a zero-length bubble at RAMEND,
The bubble is then moved doun through nenory, passing
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RANs which are not narked as new and expanding to
contain RAMs which are marked as new. This process
continues unti] the bubble hits available nenory,
which 1s 1tself a bubble.)

DO=neu RANEND {loubound of bubble}.
RIzneu RANEND {highbound of bubble}.
D=old AVENE {to know when we are done).
S1=0 {indicate that we are not alnost done).

CON470:
Any nore table entries? If yes then goto CON4BO.
Dope up entry to look like built-in hard-configured

RAN.
S1=1 {indicate we are alnost done).
Goto COM90.

CON4BO:
Read next table entry down.
Marked as neu? If not then goto (ON490,
D0zD0-nodulesize {expand bubble by changing loubound}.
Goto COM 70.

CON490:
If bubblesize#0 then goto CONS00.
DO=D0-rodulesize {nove lowerbound of bubble}.
RI=R3-nodulesize {move upperbound of bubble}.
If S1=1 {i.e,, 1f we are alnost done} then goto CONS50
else goto CON4T0,

CONS00:
Move bubble doun (i.e., move data up) size of nodule.

If there is nothing to nove (i.e., ue have hit
available nerory) then goto CONSSO.

If $1=0 goto CONA70.
CONSS0:

{nou that we have debubbled the stacks, it is time to
debubble progran nenory.)

R3=30000H {loubound of bubble}.
D0=30000H {highbound of bubble}.
D=AVHENS {to deternine when we are done}.

CONS60: {start of loop}
Any more table entries? If not then goto CON650.
Read next entry. If not marked as neu then goto

CONS80.
Increase upperbound of bubble (DO) by size of this

nodule.
Goto CONS60.

CONS80:
Move bubble doun past this nodule (i.e., nove that

anount of data doun--to lower nenory).
If ue are not done (bubble has not hit available
nenory) then goto CON560.

CON6S0:
Unnark all RANtable entries which uere narked as new.
Update all pointers past AVNENE {since available nenmory
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nay have changed size).
Update variable chain heads.
Sort RANtable in port-devd order {since this uill be

the oldtable next tine, it needs to be in this
order).

Sort RONtable in port-devi order.
Look for old RONtable. If not found then goto coldst.
Conpare old and neu RONtables. If any old ROMs are

nissing or moved then S3=1 {indicate that we uish to
force an edit-workfile to occur).

PUTBUF:
Sort Nenory-napped 1/0 table by port-devi.
Delete all table entries in all tables with an assigned

address of FFFOO {these were not configured}. If any
entries deleted, S1=1 {indicate that configuration
error has occurred}.

{Now ue uill move tables fron display buffer, where
they were built, to configuration buffer area, where
they will live, and will be knoun as oldtables on the
next configuration.)

Conpute size needed for configuration tables. Conpute
size taken by current configuration tables. Compute
difference and move meriory to make proper amount of
room.

If there is insufficient nenory to hold new tables,
pinch off tables one entry at a time until there is
roon and indicate configuration error {S1=1},

Move tables fron display buffer to configuration buffer
area,

Conpute clockspeed and store in RAN (gosbvl CLKSPD).
Restore subroutine levels saved at beginning.
Fall through to LXBFe¢s,
{ Configuration proper is done. The LXBF code will

find and build tables of all lexfiles. It will also
report configuration error if that was requested
and perform an edit-uorkfile if that was requested.
That could not be done at this point in the code
because sone polls are issued, and that cannot be
done until we have a valid list of lexfiles.)

History:

Date Progranner Modification

09/15/82 mA Added nane to documentation
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4.3 CNFFND - Configuration Buffer Find

Category: CONFIG File: NNSCNF::NS

Nane:(S) CNFFND - Configuration Buffer Find

Purpose: FINDS CONFIGURATION BUFFER

Entry: C(B) IS BUF IDW

Exit: C(B)s BUFFER IDN (preserved fron input)
CARRY SET=> MATCH FOUND

D1 POINTS PAST BUFFER HERDER
A(R) BUFFER LENGTH
$8=0

CARRY CLR=> NO MATCH

Calls: none

Stack lvls: 0

Uses: A(R), 01

Detail: Length given in header reflects the amount of
scratch area in the buffer, but doesn’t include
the total buffer area (e.g. the 5 nibbles used
by the header)

History:

Date Progranner Modifications

07/04/82 SH Added docunentation
02/11/83 NR Moved to CNF nodule
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4.4 LEXBUF - Set Up LEX Files Buffer

Category: (CONFIG File: NNSCNF::NS

Nane: LEXBUF - Set Up LEX Files Buffer
Nane:(S) LEXBF+ ~ Set Up LEX Files Buffer

Purpose:
Set up Language Extension Files Table Buffer
Must be called whenever Configuration or # Lex Files
changes

Entry:
LEXBUF: At power on (through CONF)

If coldstart
Statenent Buffer created

LEXBF+: When Lex file copied into RAN
Statenent Buffer not created

Exit:
Return after Fast POLL for Configuration

If not enough nenory to add all Lex files to Buffer
Lex Buffer is collapsed doun
XROMO1 and NAINT are added to Lex Buffer

Calls: 1/0AL+, LEXFOO, LEXFND, RONCHK , RONFND, POLL, 1/0COL
R<RSTK,RSTK<R

Uses:
Exclusive: R,8,C,D1

RSIKBF (3 levels)
Needed for pCONF can be issued

Inclusive: R,B,C,0,00,01,R1,R2,R3

R1 = Pointer to next entry in ROM Confid Table

s Length renaining in ROM Config Table

Stk lvls: 4
+4 levels saved in RSTKBF
Rllous LEXFND to use 4 lvls, also

NOTE:
The Statenent Buffer must be created FIRST in the

1/0 Buffer area. Since the LEX Buffer size can
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change betueen Pouer ON and the Statement Buffer

nay be 1n use, updating PCRUDR that points into

the Statenent Buffer would be near INPOSSIBLE, since

an offset 1s not easy to calculate.

Rlgorithn:

LEXBUF: If Coldstart (S0=1)
Create Statenent Buffer (1/0AL+)

LEXBF+ Allocate Language Extension Buffer (I/0RL+)
ID=FC, Size=0

Save 4 stack levels (R<RSTK)

Search for LEX files in RAN (LEXFND)

Check if ROM Table is non-empty  (RONCHK)
If RON Config Table NOT enpty

Search ROM for LEX files & Update LEX Table

Repeat until (End of RON Table)
Find next RON (RONFND)
Search RON & Update LEX Table (LEXFND)

If not enough menory to Expand (Carry Clear)

1: Collaspe Lex Buffer (1/0C0L)

Set C(S) so 1/0EX1 will not use Leeway
goto 2;

Set C(S) so I/OEX! will use Leeuay
2: Rdd Built-in XRON, PRINT to LEX Table Buffer

Set R3 @ "00" byte to indicate end of file
Set DO @ start of XROMO1
Add xronO1 and NAINT to LEX Buffer (LEXFOO)

If not enough nenory to add --> goto 1;
CONFIGURATION Poll.
Restore return levels to stack (RSTK<R)
If handled, restart CONFIGURATION fron the

beginning.
else

go Auto delete 1/0 buffers

Detail:
xronO1 and MAINT Lex Files are CHAINED together.
The next Lex File relative address pointer within
xronO1 points to the start of NAINT. One call to
LEXFO0 uill add both xror01 and NAINT to the Lex
Buffer.

4 stack levels are saved to fixed THO problens:

Hithin LEXFND (called by LEXBUF)
Usage is 4 levels (Stach save, I/OEX2 (uses?)
One level too deep ---

pCONF 1ssued at end of LEXBUF
Since FPOLL uses 2 levels to get there
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No levels left for HPIL/Lex file to deal mith
its buffers

coPY
COPYu

RSTK <-- Ri
LEXBUF

History:

Date Progranner Nodification

07/09/82 JP Modified documentation
09/09/82 JP Add no menory to expand handling
11/01/82 Jp Added Neu Lex file format
11/04/82 JP Calling LEXFOO to add xrorO1/NAINT
01/03/83 JP Reroved S9 usage
03/09/83 JP Changed STNBID to bSTAT
07/05/83 JP Save J levels 1n RSTKBF
07/05/83 JP Adjusted docunentation
07/22/83 Nn Moved configuration excpt handling
09/13/83 JP Updated docunentation:

q stack levels used;4 saved

4.5 KYON? - Is a Key Doun in Current Row?

Category: CONFIG File: SBSDVR::NS

Nane:(S) KYON? - Is a Key Doun in Current Rou?

Purpose:
Deternine if a key is down which could cause a problem

for configuration,

Entry:

Exit:
Carry clear if a key is doun in the currently energized
rou(s), else carry clear.

Calls: None.
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Uses.......
None.

Stk lvls: 1

NOTE:
A brief description of the problen: If 2 or more keys
are down in a colunn, and a rou containing one of the

keys 1s energized, the multiple keys short the rous
together, resulting in energizing nultiple rous. In

configuration, this anounts to addressing nore than one

port daisy chain at once, which can lead to disaster.

This routine is called at appropriate tines to ensure
that no keys are doun that can screw up configuration,

Detail:
Preserves all registers at the expense of a subroutine
level.

History:

Date Progranner Modification

09/16/82 Ni Added documentation
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feccmcccmccnccncnacccccccsomomencanannasncnnenn eemmcmccccccceanan+

CONVRT - Conversion Utilities | CHAPTER § |

dronencsncceccncrmcnrcarncnnsosovmasacnenccaseforccocncncccnnncens ¢

8.1 FLIDN - Convert 12-digit F1t To Hex Integer

Category: CONVRT File: RBAUTL::NS

Nare:(S) FLIDH - (Convert 12-digit Flt To Hex Integer
Nae: (S) DCHXF  - Convert 12-digit Fit To Hex Integer

Purpose:
Convert a 12-digit floating-point nunber to a S5-digit
hex integer.

Entry:
R=12-digit floating-point nunber.
(FLTON and DCHXF are tuo nanes for sane entry point.)

Exit:
P=0.

A(R] = hex integer.
Carry set if nunber is positive and in range.
Carry clear -»

If XN=1, nunber is out of range (returns FFFFF).

(NaN is considered out-of -range.)
If Xn=0, number is negative (returns result in 2's

conplenent).
Riso B[S)#0 iff number is negative.
HEX mode.

Calls: OVF LOM.

Uses.......
R,8,C,P, XN.

Stk lvls: 1

History:

Date Progranner Modification
Covarmnes oeCocscocnnn Geo beetcehecmnceaceeseecomasescececs
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SR Urote
12/20/82 SM Added info about B[S] to doc hdr

10/18/83 Wn Atteripted to docunent

5.2 DECHEX - Convert DEC Integer To HEX Integer

Category: CONVRT File: ARBRUTL::NS

Nane: (S) DECHEX - Convert DEC Integer To HEX Integer

Nane:(S) DCHX=C - Convert DEC Integer To HEX Integer

Purpose:
Convert decinal integer to hex integer.

tue: A " r decinal integer.
DCHX=C: C[M] = decinal integer.

Exit:
P=0.
A[R) = hex integer.
HEX node.
Carry set => result is good.
Carry clear -> overflow.
XN = not carry.

Calls: None.

Uses.......
A, 8,C,P, XN,

Stk lvls: 1.

History:

Date Programmer Modification

SA Wrote
10/18/83 Wn Attenpted to docunent
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5.3 HDFLT - Convert HEX Integer To DEC Flt-pt

Category: CONVRI File: RBSUTL::NS

Nawe: (S) WOFLT - Convert HEX Integer To DEC Flt-pt

Purpose:
Convert hex integer to 12-digit decimal floating-point
nunber.

Entry:
A[R] = hex integer.

Exit:
P=0,
A=12-digit floating-point nunber.
Carry set.
DEC node.

Calls: HEXDEC.

Uses.......
AR, 8,C,P.

Stk lvls: 1

History:

Date Programner Modification

SA Urote
10/15/82 SA Changed to NN's conversion
10/18/83 Wn Attenpted to document



HP-71 Software JUS <- Entry Point and Poll Interfaces
Conversion Utilities

5.4 FLOAT - Convert Dec Integer Into 12-Dig Float

Category: CONVRT File: RBAUTL::NS

Nane:(S) FLORT - Convert Dec Integer Into 12-Dig Float

Purpose:
Convert right-justified decinal integer into floating
point nunber,

Entry:
Argunent in A[W) (unsigned).
Naxinun 999999999999 (1e12-1).

Ext:
Floating-point nunber in R[N].
DEC node.
Carry set.

Calls: None.

Stk lvls: ©

Algorithm:
Return if R=0,
ASL 3 times, R[X]=011,
While R[14]=0 do

begin
ASL M {loop to align nantissa)
R=R-1 X

end.

History:

Date Progranner Modification

SA Hrote
06/11/82 NN Rttenpted to docunent
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5.5 HEXASC - Convert Hexadecinal to Rscii

Category: CONVRT File: FHRTFN::NS

Nane:(S) HEXASC - Convert Hexadecimal to Rscii

Purpose: Converts specified nunber of hex digits to RSCII
and returns the string (backwards) in R(N), B(N)

Entry:
R(H) = Hex digits
Ls) = Nnibs-1 to convert; nust be 7 or less

= 0

Exit:
R(W) = Converted string (high digit in low nenory
B(M) = Converted string (high digit in low nenory
C(s) = F
P s 0
Carry = Set

Calls: none

Stack lvls: 0

Uses: AR, 8, C(S), C(8)

History:

Date Programner Modification

07/04/82 A] Added documentation

5.6 CNV2UC - Converts 8 chars to uppercase

Category: CONVRT File: JP&PRI::NS
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Nane:
Nane:

None:

CNV2UC - Converts 8 chars to uppercase
(S) CNVNUC - Converts 8 chars to uppercase
(S) CVUCW - Converts 8 chars to uppercase

Purpose:
Converts 8 louercase characters to uppercase.

Lowercase characters are converted to uppercase by
clearing bit 5 of the ASCII code. Rll characters
uith character codes fron 60-7F HEX get bat §
cleared. This results in ensuring that digits,
uppercase letters, and nost special characters are
left unchanged. However, any character within the
range of 60-7F that is not a lowercase letter WILL
have 1ts character code altered.

Entry:

Exit:

3 entry points:
1) CNV2UC - D1 at possible preceding blanks before

characters to convert.
2) CNVHUC - D1 at 1st character to convert.

P=0.
3) CVUCH - R contains characters to convert.

(1t nay contain any no. of characters).
P=0.

P=0
Carry clear
Every byte in R has bit 5 zeroed.
CNva2uC:
D1 points at the first non-blank character
R contains the following eight bytes with
bit 5 zeroed in every byte.

CNVHUC:
Sane as CNV2UC, except D1 1s preserved fron entry.

CVUCM:
D1 preserved fron entry

Calls: GNXTCR, BLANKC

Uses: R,C, D1 - CNV2UC entry
AC - CNVHUC, CVUCH entries

Sth lvls: 1

NOTE:
only works if characters are upper- or lower-case chars
to begin with

History:
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Date Progranner Modification
cer mccnne cece mmmace Rn CORR ar Sr Cre Oe CECEEE TERRERRSSe

07/08/82 S.M. Added docunentation

5.7 CONUC - Convert To Upper Case

Category: CONVRT File: NNSED::NS

Nane:(S) CONVUC - Convert To Upper Case
Nare:(S) CNVUCR - Convert To Upper Case

Purpose:
Convert char in A(B) to upper case if lower case
Read a byte into a first if CNVUCR entry point used.

Entry:
AB) = Character to beconverted

ts 0
HEX rode.

Exit:
Carry set if no conversion required
R(B)=converted letter, not changed if carry set at

exat.
P ts 0

Calls: Range

Uses.......
Exclusive: €(3-0),R(B)
Inclusive: C(R),A(B)

Sth lvls:

History:

Date Progranner Modification

07/16/82 8S Updated docunentation
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5.8 RIUST - Unfloat R Floating-Point Number

Category: CONVRT File: UNNSTM::NS

Nane: (S$) RJUST - Unfloat A Floating-Point Number

Purpose:
Unfloat a 12-digit form floating-point nunber.

Entry:
12-digit floating-point nunber in A

(sign ignored).

Exit:
Error exit (Inv Arg) if NaN passed.
A[U] = Right- justified decinal integer version of

argunent.
Carry set: Arg was infinity; result=1E16 - 1.

Carry clear: Arg uas finite; arg >= 1E16 returned
as 1E16 - 1.

DEC node.
P=0,

Calls: Mone.

Uses.......

ACP.

Stk lvls: 0

Detail:
Input: 0123000000000002 Output: 0000000000000123

Input: 0123500000000002 Output: 00000000000001 24

Input: 0123456789870007 Output: 0000000012345679

Input: 0987000000000998 Output: 0000000000000000

Input: 0987000000000050 Output: 9999999999999999

History:

Date Progranner Modification

06/18/82 Wn Added docunentation
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6.9 NXDCW - Hex To Decimal Conversion

Category: CONVRT File: MNSUTL::MS

Nane:(S) HXDCM - Hex To Decinal Conversion
Nane:(S) HEXDEC - Hex To Decimal Conversion

Purpose:
Convert a full-uord HEXN or an R-field HEX ® to a DECW.

Entry:
HEXDEC: Argunent in ih:
HXDCM: Argument in C{W] (HEX).

Node doesn’t matter.

Exit:
Result in R,8,C (DEC).
DEC mode.
Carry clear.
P unaffected.

Calls: PY (falls through)

Uses.......

R,8,C

Stk ivls: 0

Algorithm:
HEXDEC: C=0 ¥, C=A A
HXDCH:  R=0000000000000001

SETDEC
Fall through to NPY for nixed-node multiply.

History:

Date Progranner Modification

06/03/82 Wn Added docunentation
10/15/82 SA Added HEXDEC entry point
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6.10 DCHXM - Full Word Decinal To Hex Conversion

Category: CONVRI File: MNNRUTL::NS

Nane: (S) DCHXM - Full Word Decinal To Hex Conversion

Purpose:
Convert full-word DEC to full-word HEX number.

Entry:
Argunent in C.
Node doesn't matter.

Exit:
Result in A, B and C.
HEX node.
Carry clear.
P=0.

Calls: None.

Uses.... eco

R,B8,C,P.

Stk lvls: 0

Rlgorithn:
Clear register for result,
For q=15 dounto 0 do

begin
Multiply result by 10.
Add digit Nq of argunent to result

end.

History:

Date Progranner Modification

06/03/82 MN Addeddocumentation
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5.11 VARNBR - Pop and Test Variable Nunber

Category: CONVRT File: PR&SIA::NS

Name: (S) VARNBR - Pop and Test Variable Nunber

Nare: (S) VARNB- - Pop and Test Variable Number

Purpose:
Rounds decinal floating point real value on top of

nath stack to a hex integer, then tests for a valid
variable nunber,
A NaN input will fall through; an out-of-range input
will create a NaN -- both set carry.

Entry:
decinal value to be converted on top of math stack
DY ----- points to top of nath stack
R2(S) -- W statistical variables

Exit:
Carry=Set: invalid input, NaN output in registers A/8

Xn=1: If NaN created
Carry=Clear: A(R) -- rounded hex integer

xn=0
HEXNODE
P20

Calls: DCHXF , IVARG, POP1R, SPLTRX, finita

Uses.......
Inclusive: VARNB-: R,B,C,P, XN

VARNBR: sane, unless fatal error

Stk lvls: 2

History:

Date Progranner Modification

06/09/82 PN Docunented routine
08/12/82 " Changed entry points
12/14/82 " Added signaling NaN test
02/10/83 " Fixed neg var nbr problen
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5.12 STR$SB - Convert Number to String

Category: CONVRT File: $B&I0::NS

Nane:(S) STR8SB - Convert Number to String
Nane:(S) STR$00 - Convert Number to String(Generic)

Purpose:
Pops a nunber off stack and pushes a string on stack
containing ASCII representation in current display
setting.
STR$SB is a subroutine which returns a string mithout
leading and trailing blanks surrounding the nurber.
STR$0O 18 a generic routine which will either return
when done or junp to EXPR. It may or nay not output
leading and trailing blanks.

Entry:
P s 0
01 points to top of stack

STR$00:
Return (SO) set iff return is desired

otheruise jurps to EXPR when done.
Blanks (S1) set iff leading and trailing blanks

are desired.

Exit:
P t 0
D1 points to string
Exits to NENMERR if memory overflous

Calls: POPIN,FRTINUN, STKCHR, NAN? FITPRP, ADHERD, D=AVAS,
DSFORN

Uses.......
Exclusive: D1,50,81,C(R),D(R)
Inclusive: R,8,C,D(R),SO,RO,R1,R2

Stk lvls: 2

Detail:
Pops an nuneric iten off expression stack and
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checks the current display format,
Standard format: If the nunber can be represented

ui1thout losing accuracy in 12 digits plus
optionally a decinal point it will be, else
scientific notation will be used and all
significant digits will be shown,

FIX n: Display n places past the decimal point
uith rounding. If result 1s longer than
13 digits, defaults to SCI n.

SCI n: Display n+! significant digits in
scientific notation with rounding.
(1. <= mantissa <= 9.999999...)

ENG n: Display ntl significant digiddsin
engineering notation uith roun
(1. <= nantissa <= 999,9999...;
exponent divisible by 3)

History:

Date Progranner Modification

07/20/82 B.S. Updated docunentation
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6.1 NOSCRL - Request No-display-scrolling

Category: DSPUTL File: NNSED::NS

Name: (S) NOSCRL - Request No-display-scrolling

Purpose:
Request that main loop bypass scrolling of current
display contents.

Entry:
None.

Exit:
C[R])=0.
DO=NEEDSC.

Calls: None.

Stk lvls: ©

Detarl:
Clears (NEEDSC). This prevents nain loop fron calling
SCRLLR so user can stare at display.

History:

Date Progranner Modification

10/31/83 Nn Added docunentation
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6.2 VIEWD! - View A Buffer While Keys Doun

Category: DSPUTL File: ONNSED::NS

Nare:(S) VIEWDY - View R Buffer While Keys Down

Purpose:
This entry point takes a 22 character buffer pointed to
by D1 and builds a bit pattern in display inside
the HINDOM setting. This display 1s held until all
keys are up.

Entry:
P=0
D1 points at a 22 character buffer.

Exit:
P = 0

Calls: BLDBIT

Uses.......
R,8,C,0,00,D1

Stk lvls: 2

Detazl:
This routine looks at the current WINDOW settings
to set up the first character position and the nunber
of characters to be displayed. Since this nay be
(and usually 18) 22 characters, the buffer to be viewed
should be at least 22 characters. It should be padded
uith either blanks or nulls to prevent unuanted " junk”
at the end of the display.

History:

Date Progranner Modification

07/15/82 BS Updated docunentation
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6.3 CURSFR - Move Cursor To Far Right

Category: DSPUTL File: NNSED::NS

Mare: (S) CURSFR - Move Cursor To Far Right

Purpose:
Send CURSOR FAR RIGHT to display.

Entry:
P=0
HEX node.

Exit:
PO
Carry clear

Calls: ESCSEQ (falls through)

" n,8,C,D,00,D1.

Stk lvls: 4

History:

Date Progranner Modification

07/15/82 8S Added docunentation

6.4 CURSFL - Move Cursor To Far Left

Category: DSPUTL File: MNSED::NS

Nane: (S) CURSFL - Move Cursor To Far Left
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Purpose:
Send CURSOR FAR LEFT to display.

Entry:
Peo

Exit:
P=0
Carry clear

Calls: ESCSEQ (falls through)

Uses.......
R,8,C,0,00,01.

Stk lvls: 4

History:

Date Programmer Modification

07/15/82 BS Added docunentation
11/04/82 NO Packed a little.
12/09/82 Wn Packed a lot.

6.6 SETFNT - Set Display Fornat

Category: DSPUTL File: MNSUTL::NS

Nane:(S) SETFNT - Set Display Format

Purpose:
Set FIX, SCI, ENG or STD display format.

Entry:
C[0] = C for STD, D for FIX, E for SCI, F for ENG.

Exit:
Carry clear.

Calls: None.
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Uses.......
Inclusive: A[R},C[R],D[R]

Stk lvls: ©

Algorithm:
Read DSPFNT nibble fron systen flags.
Set lower 2 bits thereof.
AND with argument passed in C[0].
Write out DSPFNT nibble.

History:

Date Programmer Modification

10/26/82 Nn rote.

6.6 UPDANN - Update Annunciator

Category: DSPUTL File: PRRFLG::NS

Nane: (S) UPDANN - Update Rnnunciator

Nare: UPDANX ~- Update Rnnunciator

Purpose:
Updates annunciators corresponding to user and system

flags.

Entry:
user and systen flags
HEXNODE

Exit:
appropriate annunciator(s) turned on/off
Carry=Clear
P=0
HEXMODE

Calls: DBLUP, SNGLUP, UPDAN1
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Inclusive: CPU: R(B),B(R),C(R),DO,P
RAM: ANNAD1-4

Stk lvls: 1

History:

Date Programer Modification

06/11/82 )] Documented routine
10/04/82 Pn Changed for annunciator revision
01/05/83 Pn Revised docunentation

6.7 ASCII - ASCII Bit Pattern Tables

Category: DSPUTL File: $B&BIT::NS

Nare: (8S) RSCII - RSCII Bit Pattern lables

Purpose:
Bit patterns for built in character set.

Detail:
The bit pattern for each character requires 10
nibbles. Each of the 5 pairs of nibbles defines
one display column, Each colunn has 8 bits where
the lsb of the byte is the top rou and the nsb is’
the botton row. The bit pattern for an ASCII char
ney be found by reading 10 nibbles at the address
ASCII + 10 * (Chark).

History:

Date Programmer Modification

07/29/83 O.S. Updated docunentation
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6.8 CNDPR" - Text for command stack pronpt

Category: DSPUTL File: SB&CND::NS

Nane:(S) CNOPR* - Text for connand stack pronpt

Purpose:
This is the text for the connand stack prompt, it is
the following sequence: CR, LF, cursor off,
backslash, cursor on. The text string 1s terminated
by a FF byte as expected by BF2DSP.

Entry:
Don't enter

Exit:

History:

Date Progranner Modification

1/09/83 8.8. Rddeddocumentation

6.9 MNRKEBF - Nake ASCII Buffer fron Display Buffer

Category: DSPUTL File: SB&CND::NS

Nane:(S) NAKEBF - Make ASCII Buffer fron Display Buffer

Purpose:
Builds an RSCII buffer containing all readable
characters in the display and appends it to the
connand stack (between CLCBFR and RAWBFR).

Entry:
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Exit:
P = 0
C(R) points at first char of text
DO points past text
R(R)=Buf fer length + 3 nibbles

Calls: OUTS Tk, OUTBY, UTHBL, INTIPT, STALND, CHKSPL. OVER,
=RvN

Uses.......
Exclusive: DO,01,R,B8,C,D(R)
Inclusive: 00,01,R,8,C,0(R)

Stk lvls: 2

Detail:
00 is initialized to contents of RAWBFR, a J nibble
length field is output, then for each readable
character in display, a byte is added to the buffer

by calling OUT1TK., Rfter buffer is built, a CR is
written to the end of the buffer, STKCHD is called
to edit the connand stack. Pointers from RFNBFR

to RVRENS are updated to point to neu end of buffer.

If there is less than LEEHRY nenory left, connands

in the comand are crushed, starting uith the oldest,

until LEEWAY available memory exists or all but the
nost recent connand have been crushed.

History:

Date Progranner Modification

10/19/82 B.S. Updated docunentation

6.10 BLDDSP - Build Display Pattern fron Buffer

Category: DSPUTL File: SB&DSP::NS

Nane:(S) BLDDSP - Build Display Pattern fron Buffer
Nane:(S) BLDLCD - BLDDSP Except Display Status Active
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Purpose: :
Uses the display buffer and related status information
to build the display bit pattern.

Entry:
Hexnode

Exit:
Pp = 0
Hexnode

Calls: GETSTR,DO=FC,FCALC?,D10=FC,BLDBIT,BLDBAO,
NRTTN1,SETSTA

Uses.......
Inclusive: R(M),B(W),C(N),D(k),D0,D1

Sth lvls: 2

Algorithn:
If cursor is on then adjust FIRSTC so that cursor will

be in display window.
Turns left arrou annunciator on or off depending on

uhether FIRSTC 1s zero or not.
Sets up registers and calls BLDBIT to build display.
Turns on right arrou annunciator iff display buffer

contains characters to the right of last character
in the currently displayed window.

If cursor 1s on then sets the cursor phase so the
cursor will appear "on" first and falls into
code for display update (ie cursor blink).

If cursor off then disables display tiner and returns.

History:

Date Progranner fodification

10/19/82 B.S. Updated docunentation

6.11 BLDBIT - Build Bit Patterns in Display

Category: DSPUTL File: SB&DSP::NS
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Nane:(S) BLDBIT - Build Bit Patterns in Display

Purpose:
Used to put a given nunber of character's bit patterns
in display given an arbitrary ASCII buffer.

Entry:
P = 0
D(R)=Display starting position (ie WINDST)
D(14,15)=Nunber of positions to display ninus 1
C(R) points to buffer of characters

Exit:
P s 0

Calls: I0FNDO

Uses.......
Inclusive: A(N),B(N),C(W),D(N),D0,D1

Stk lvls:

Rlgorithn:
For each character to be displayed

If the high bit is on then
Look for an alternate charset buffer.
If one 1s found then

Check for indirect character set and
change pointers if found

Multiply character nunber by 12
If this nunber is less than the length

of the charset buffer then use that
buffer

else use the default bit pattern table
else use the default bit pattern table

else use the default pattern table
If using the default bit pattern table

then multiply the character nunber by 10
Add the offset (char nunber tines 10 or 12)

to the start of the table being used
and read in bit pattern.

Read 3 nibble table entry fron LCDTAB
Double table entry to set carry 1f this

char crosses a display driver boundary
and to generate the louer 3 nibbles
of the starting address of this display
position.

Write out bit pattem to display.
If display driver boundary 1s crossed then

shift the bit pattern 4 colunns and
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nove to next display driver and write
out remainder of character.

Mistory:

Date Progranner Modification

10/19/82 B.S. Added docunentation

6.12 DSPUPD - Display Update

Category: DSPUTL File: SBSDSP::NS

Nane:(S) DSPUPD - Display Update

Purpose:
Process service request for display code.
Service request can be generated by TIMER! and is used
either for:

1) Cursor blink, or
2) End of display delay.

Entry:
P=0.

Exit:
P=0.

Calls: GETSTA,D1=FC,BLDBIT,BLDBAO, URTTNT,SETSTA

Uses.......
Inclusive: A(M),B(M),C(NH),D(K),D0,01,RAN(DSPSTRA)

Stk lvls: 2

NOTE:
Saves contents of ST on entry into DSPSTA. Restores
on exit.

Rlgori thn:
Stores callers status bits in DSPSTA and recalls
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display status.
Sets TinOut bit to indicate timer has tined out.
If UpdOff then display doesn’t need updating so

set timer to a long tine and return.
If CurOff then cursor is off and thus display

doesn’t need updating so set timer to a long
time. TinQut was set above which notes the
fact that the tiner has tined out. This is
used for display delay during line feed.

If BitsOK then the LCD reflects the display buffer
and doesn’t require rebuilding just to change
cursor. If not BitsOK then we need to rebuild
the LCD to nake sure cursor will nake sense, this
code will fall back through DSPUPD once display
has been updated.

Nou need to change cursor.
The position of the cursor in the display is
calculated by looking at CURSOR, WINDST and WINDLN.
If the cursor isn’t in display then set the timer

to 2 long tine and return,
Depending on the Phase, either

Rebuild the character that belongs in cursor
. position and toggle phase.
f Check if replace or insert cursor is required,

build it in display, toggle phase and return,

Nistory:

Date Progranner Modification

02/25/83 Nn Added docunentation
06/07/83 B.S. Enhanced docunentation

6.13 GETNSK - Get Mask for Character Protection Bitmap

Category: DSPUTL File: SBADSP::NS

Nane:(S) GETNSK - Get Mask for Character Protection Bitmap

Purpose:
Point at location if protection bitmap and return a

6-12



HP-71 Softuare IOS - Entry Point and Poll Interfaces
Display Utilities

nask for isolating bit corresponding to current cursor
position.

Entry:
P=0.

Exit:
P=0.
B[0)=C[0]=Mask nibble.
DO points at nibble in bitmap for current cursor

position. Mask can be used to isolate proper bit.

Calls: None.

" B[R), €, P, DO.

Stk lvls: ©

History:

Date Progranner Modification

02/25/83 Wn Rdded docunentation |

6.14 RAVN2DS - Buffer to Display

Category: DSPUTL File: SBRDSP::NS

Buffer to Display
Buffer to Display
Buffer to Display
Buffer to Display

Nane: AVN20S
Nare: (S) BF20SP
Nane: BF 20S +
Nane: Bf 20PP T

s

Purpose:
AVN20S: Send buffer at AVHENS to display
BF2DPP: Send PROMPT to display
BF20SP: Send buffer at D1 to display
BF20S¢: Send buffer at (D1) to display

Entry:
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P = 0
BF20PP: Set D1 @ PROMPT
BF20SP: D1 points at first char of buffer
BF20S+: D1 points at address of start of buffer addr
AVN20S: none

Exit:
P = 0
Carry set

Calls:
DSPCHA

Uses.......
Exclusive: 01,C(R),R(B)
Inclusive: A(W),B(N),C(W),D(M),DO,D1

Stk lvls: 4

Detail:
In each case above the buffer is terminated by an FF
byte.

History:

Date Programier Modification

10/19/82 B.S. Updated documentation

6.15 DSPCHR - Display Character

Category: DSPUTL File: SBADSP::N$

Nane: (S) DSPCHA - Display Character
Nane:(S) DSPCHC - Display Character

Purpose:
Accepts a byte for pseudo-device display driver.
The routines take data fron R or C and send the
character to the display.
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Entry:
P = 0
DSPCHA: R(B) contains character
DSPCHC: C(B) contains character

Exit:
P : 0
Carry clear

Calls: BLDDS*, BLDDSP, CKSREQ, CLERRD, DO=CUR, DO=FC,
DSPCH., DSPTIN, FINDR, GETNSK, GETSTA, nOv(COO,
NOVCUR, MOVED3, HOVEU3, NOKEYS, PUTSTR, R<RSIK,
RCLSTA, RSTK<R, SCNRT, SCRLLR, SETFCR, SLEEP,
cksreq, TBLINC, USRSTA,

Uses...... .
Inclusive: A(N),B(W),C(W),D(M),D0,D1,RAN(See note below)

Sth lvls: 2

NOTE:

Detai

This routine will call CKSREQ if CR or LF is sent.
This 1nplies that a poll may happen. That will cause
certain RAN locations (SNAPSHOT) to be altered.
This routine uses RRSTK / RSTK<R to preserve stack
levels--this also uses RAN,

This routine nay also transfer control out to HPIL.
The HPIL ROM nay not have exactly the same register
usage for o given character, ie don't assure a certain
character uill leave a certain register preserved
just because this code doesn’t seen to use it. For
any character, R,B,(,0,00,01 nay be used.

I:
This routine provides the nechanisn to access the
pseudo-device that controls the display.
This device has 3 nibbles of status that are
defined as follous:

SO -- Miscellaneus uses
St -- Set iff LCD currently matches display buffer
S2 -- Cursor blink phase
SJ) -- Display needn't contain cursor
S4 -- Disable cursor update
SS -- Display buffer needs to be cleared(1)
$6 -- Cursor on(0)/off(1)
S? -- Insert(1)/Replace(0) node
S8 -- Cursor/Firstl need to be cleared(1)
S9 -- Suppress Delay(1) . (Ruto-clears)
$10 -- Display has tined out
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The pseudo-device accepts the follouing escape
sequences:

Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc
Esc

History:

10/19/82
02/25/83

6.16 DSPCL?

Q -- Insert cursor
R -- Replace cursor
C -- Cursor right
D -- Cursor left
N -- Hone cursor
J =< Clear Display
K -- Delete through end of line
> == Cursor on
¢ == Cursor off
€ -- Reset display
P -- Delete char
1 <col> <rouw> -- Set cursor position absolute
Ctrl-C -- Cursor far right
Ctrl-D -- Cursor far left

Progranner Modification

8.3. Updated docunentation
NR Updated "CALLS" section

= (lear display buffer if necessary

Category: DSPUTL File: SBRDSP::NS

Nane: (8S) DSPCL? - Clear display buffer 1f necessary

Purpose:
Clear display buffer if Clear bit set in display status
Reset cursor position if ResetC bit set in display

status

Entry:
P=

Exit:

0
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Calls: GETSTA, CLEARD,PUTSTR

Uses.......
Inclusive: A(N),C(B)

Sth Ivls: 2

History:

Date Progranner Nodafication

nos 8s. Addeddocumentation

6.17 CRLFOF - Send cursor off/CR/LF to disp w/o delay

Category: DSPUTL File: SBDSP::NS

Narie:(S) CRLFOF - Send cursor off/CR/LF to disp w/o delay
Nane:(S) CRLFND - Send CR/LF to display with no delay
Nane:(S) CRLFSD - Send CR/LF to display mith delay

Purpose:
CRLFOF: Send Cursor off, Replace Cursor, CR, LF to

display mith delay suppressed.
CRLFND: Send Replace Cursor, CR, LF to display mith

delay suppressed.
CRLFSD: Send Replace Cursor, CR, LF to display with

delay.

Entry:
P = 0

Exit:
P = 0

Calls: CRLFOF: ESCSEQ, XDELRY, BF20SP
CRLFND: XDELRY,BF2DSP
CRLFSD: BF2DSP

Inclusive: R,8,C,D,D0,D1

6-17



HP-T1 Software IDS - Entry Point and Poll Interfaces
Display Utilities

Stk lvls: §

History:

Date Progranner Modification

11/01/83 B.S. Added docunentation

6.18 SCNRT  - Point Cursor Past Unprotected Field

Category: DSPUTL File: SBRDSP::NS

Nane:(S) SCNRT  - Point Cursor Past Unprotected Field

Purpose:
Scans to right of cursor and returns R(R) pointing
past end of unprotected field, a null byte or end
of display buffer whichever cones first.

Entry:
4 = 0

Exit:
P = 0
R(R)=Points past unprotected display character
Carry set if pointer points past DSPBFE (1.e. buffer

1s full and protected to end of buffer).
8 contains value of R at time of call.
O(R) points past cursor position.

Calls: CR=CUR, DO=CAR

Exclusive:
Inclusive: R,B,C,D(R),D0

Stk lvls: 1

History:

Date Progranner flodification
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10/19/82 B.S. Updated docunentation
03/17/83 B.S. Packed by calling subroutines

6.19 ESCSEQ - Send Escape Sequence to Display

Category: DSPUTL File: SB&DSP::NS

Nane:(S) ESCSEQ - Send Escape Sequence to Display

Purpose:
Sends an escape to display followed by a specified
character.

Entry:
P = 0
C(8)=Character to follou escape character.

Exit:
P t 0

Calls: DSPCHC

Exclusive: C(B)
Inclusive: A(H),B(N),C(M),D(U),D0,D1,RAN(See DSPCHA)

Stk lvls: 4

History:

Date Progranner Modification

07/15/82 B.S. Added docunentation
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6.20 DSPRST - Display reset

Category: DOSPUTL File: SB&DSP::NS

Nane:(S) DSPRST - Display reset

Purpose:
Resets display driver pseudo-device: clears buffer,
display mask, cursor position, first character,
status, and window.

Entry:

Exit:
Pp t 0

Calls: None

Uses.......

Stk Ivis: 0

History:

Date Programmer Modification

10/25/83 B.S. Added documentation

6.21 LCDINI - Initialize LCD display

Category: DSPUTL File: SB&DVR::NS

Narre: (S) LCDINI - Initialize LCD display

Purpose:
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Initialize LCD row driver and contrast, turn display on

Entry:
P t 0

Exit:
Pp : 0
Carry clear

Calls: None

Uses......

Stk lvls: 0

History:

Date Progranner Modification

10/25/83 B.S. Added docunentation

6.22 SENDUD - Send Out Hidth-Sized Chunks to Device

Category: DSPUTL File: SB&IO::NS

Nane: (S) SENDUD - Send Out Hidth-Sized Chunks to Device
Nane: (S) SNDUD+ - Send Out Hidth-Sized Chunks to Device

Purpose:
Send out midth-sized chunks to display/printer device.

Entry:
STNTRO nust have been set up correctly by CKINFO
Status bit InhEOL (4):

0= send out initial CR-LF if buffer won't fit in
first uidth-sized chunk
(only if position .ne. 0)

i= start sending out buffer innediately, regardless
if the buffer uon’t fit on the first line.

SENDWD:
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R(R)= Ncharacters (Mbytes) in output buffer.
D1 points to output buffer.

SENDM+:
B(R)= Mcharacter (Kbytes) in output buffer.
C(R) points to output buffer.

Exit:
P : 0
Carry set
A(R) = 0

Calls: CSLWP9, CSRUPY9, SENDEL, SEND20, D1€POS, B2C95,
CSLWP, CSRUP

Uses.......
Exclusive: A(R), B(R), C(¥), D(R), P, DI, R2
Inclusive: A(W), B(M), C(W), D(W), P, D1, RT, R2

Does not change DO, Status

Stk lvls: 4

NOTE:
DO NOT CHANGE DO OR STATUS BITS!!!

Detail:
1514131211109 8 72 6 5 4 3 2 1 0

R2 usage: IWchars in bfr | entry Di | |

History:

Date Programmer Modification

08/26/82 N.B. Wrote routine.

6.2) DSP$00 - Create String of Readable Characters

Category: DSPUTL File: $B&I0::NS

Nane: (S) DSP$0O - Create String of Readable Characters

Purpose:
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Rdds a string to stack containing all readable chars
in display buffer.

Entry:
P +s 0
01 points to top of stack
SO set 1rplies append CR and RTN uhen done.
SO clear inplies no CR on end and junp to EXPR when

done.

Exit:
P st 0
D1 points to new string on top of stack
If Return(SO) set then CR will have been appended
Exits to EXPR if SO clear.

Calls: STKCHR, RDHERD

Uses.......
Exclusive: R1,01,R(R),B(M),C(14-0),D(R)
Inclusive: R1,D1,R(R),B(W),C(N),D(R)

Stk lvls: 3

Detail:
Exanines display buffer and copys all “unprotected”
characters into a string on the nath stack. If SO
is set then a (CR is appended follouing the last char
in the string. A standard string header is attached
uith D1 pointing to it. If SO 1s clear then the
routine Hill junp to EXPR to continue expression
execute instead of returning.

History:

Date Progranner Modification

07/20/82 B.S. Updated docunentation

6.24 FINLIN - Finish line in display/video

Category: DSPUTL File: SB&I0::NS
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Nane:(S) FINLIN - Finish line in display/video

Purpose:
Finishes line in display and video by moving the
cursor to the far right then sending CR/UF with
no delay.

Entry:
P = 0

Exit:
Carry clear
P zs 0

Calls: CURSFR, CRLFOF

Uses.......
Inclusive: A(W),B(W),C(NH),D(N),D0,D01,ST(11-0)

Sth lvls: 4

Rlgorithn:
Unprotect last display buffer character

(This 1s needed to guarantee that even if the entire
display line 1s protected the cursor can be moved
past the last character on the video monitor line
which will allow a CR/LF sent to the monitor to
position the cursor past the last video line of
this display line.)

Send cursor far right,
Restore protection bit of last character.
Send replace cursor, CR/LF with no delay.
Return uith carry clear.

History:

Date Progranner Modification

11/01/83 8.8. Added docunentation

6-24



HP-71 Software IDS - Entry Point and Poll Interfaces
Display Utilities

6.25 PRPSND - Prepare to send buffer to display

Category: DSPUTL File: SGASYS::NS

Nane:(S) PRPSND - Prepare to send buffer to display

Purpose:
Sends buffer to ascii to display device

Entry:
4 = 0
HEXRODE
B(R) = # of characters in buffer
OUTBS = pointer to start of buffer
RO z= pointer past end of line
S-R1-1 contains pointer to end of file

Exit:
P = 0
buffer sent to display
C(u) = RO

Calls: SENDHD, SENDEL, CKINFO

Uses...... .
Inclusive: R,8,C,D,D1,00,R1,R2

Stk lvls:  §

NOTE:
This routine’s integrity requires that for sending a
buffer to a display device, SENDUD,SENDEL,CKINFO
do not touch RO,R3!!!

History:

Date Progranner flodification

10/14/82 S.\. Hrote routine
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6.26 LSTLEN - Calculate Wchars to list in display buf

Category: DSPUTL File: SG&SYS::NS

Nane:(S) LSTLEN - Calculate Nchars to list in display buf

Purpose:

Entry:

Exit:

Calls:

Uses:

Calculates nunber of chars in (display) buffer.

(0UTBS) = Rddress of buffer start
DO = Address past last character in buffer

2 ENTRY POINTS:
1) LSTLNs - 1st calls OUTBYT; preserves 1st

5 nibbles of RO,
2) LSTLEN - Ptr to save in C(R)

8(R) = nunber of characters in buffer
Carry clear
Pointer saved on entry is restored into RO
via 0BCOLL (collapse of OUTPUT buffer)

OUTBYT, AVS=00, OBLCAP, NFHRNQ

exclusive... A(R), 8, C(R), RO
inclusive... R-D, P, 01,00, RO

Stack lvls: §

Detail:

History:

07/06/82
12/21/82

If Nchars to output >=95, then 95 returned
as nunber of characters in buffer and 2
“Line Too Long" warming is sent out.

Progranner Modifications
cece cncee Seow eccoececceae

S.H. Inproved documentation
S.H. Added ’'Line too long’
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6.27 DONNA - Re-pronpt input line

Category: DSPUTL File: TVISERD::NS

Nane:(S) DONNR  - Re-prompt input line

Purpose:
Re-display an input line, with a prompt, and position
the cursor to any desired point in the line.

Entry:
R3(R)= Address of prompt. The prompt can be any

ASCII string, delinited with two matching
bytes (deliniters can be any byte value).

R3(9-5)= Nunber of cursor-rights to position the
cursor within the input strean (counted
fron the first input character).

INBS contains the address of the input buffer;
the length of the input buffer is contained
in the three nibbles preceding the buffer.

Exit:
4 t 0
Corry set.
D1=FFFFF.

Calls: CKINF-, DSPBUF (SENDWD), ESCSEQ, DSPCNR, DSPCHA,
CURSFL, CURSRR.

Uses...... .
Exclusive: R(H),B(W),C(W),D(N),D0,D1,P
Inclusive: sane plus R1,R2 (in SENOUD), STHTRO (in CKINF-)

Stk lvls: 4

NOTE: :
The prompt is built in the display observing WIDTH;
the input line is displayed without observing WIDTH.
Any single-character prompt will not have to worry
about this, but a multi-character pronpt nay be
split betueen tuo lines if WIDIH is short.

The length of the input buffer (found in the three
nibbles preceding the buffer) nust be one greater
than the nunber of characters (usually this length
includes a OD terminator at the end of a BASIC
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input line).

Exanple of prompt:
Say an editor uses the pronpt "Cnd:". The address
in RI(R) would point to the characters xCnd:x
where the x's are deliniters, any natching byte
value.

Rlgorithn:
Turn of f cursor,
Set vp CKINFO.
Display prompt.
Redisplay input line.
Send out a null character (in case input line had

zero length, this clears display buffer)
Cursor far left,
Count cursor-rights, using count in R3(9-5).

Nistory:

Date Programner Modification

10/05/82 mM Documentation

6.28 CURSRT - Count cursor-rights

Category: DSPUTL File: TISERD::NS

Marve: (S) CURSRT - Count cursor-rights

Purpose:
Send out a cursor-far left, then send out a given
nunber of cursor-rights.

Entry:
C(R)= count of cursor-rights.

Exit:
P t 0
Carry set.
D1=FFFFF.
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Calls: CURSFL, CURSRR

Uses.......
Exclusive: Di
Inclusive: R(W),B(M),C(W),D(M),DO,D1,P

Stk lvls: J

Rlgorithn:
Copy counter to D1
Cursor far-left
Count cursor-rights until D1 carries

History:

Date Progranner Modification

10/05/82 Mm docunentation

6.29 AVS20S - ARvlenSt to display

Category: DSPUTL File: TISERD::NS

Nane:(S) AVS2DS - RvllenSt to display

Purpose:
Send ASCII stored at AvllenSt to display.

Entry:
Pe0 (Pis used to select options, nust =0!)
ASCII characters reside in memory starting at

AvilenSt; an FF byte nust innediately follow
the characters.

Exit:
P s 0
Carry clear.

Calls: 00=AVS, DSPBUF

For all other details, see DSPBUF.
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History:

Date Programmer Modification

06/25/82 Mo docunentation

6.30 DSPCNA - Display by count

Category: DSPUTL File: TI&ERD::NS

Narie: (S) DSPCNR - Display by count
Nane:(S) DSPCNB - Display by count
Nane: (S) DSPCNO - Display by count

Purpose:
Send ASCII characters to display, by count.
DSPCNO -- Counter in B(R), use Output Buffer.
OSPCNB -- Counter in B(R), use DARIO.
DSPCNA -- Counter in A(R), use DATO.

Entry:
OSPCNO -~ Ncharacters-1 in B(R), output resides in

Output Buffer (address in OUTBS).
DSPCNB -- Wcharacters-1 in B(R), DO points to output
DSPCNR -- Hcharacters-1 in A(R), DO points to output

Exit:
P st 0
Carry clear,

Calls: DOOUTBS (DSPCNO only), DSPBUF

For all other details, see DSPBUF

History:

Date Programmer Modification

06/25/82 m8 docunentation
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6.31 DSPBUF - Send a buffer of chars to display

Category: DSPUTL File: TISERD::NS

Nane:(S) DSPBUF - Send a buffer of chars to display

Purpose:
Send a buffer of characters to display, allowing

1) terminate buffer on count or FF byte.
2) observe NIDTH or not.

Entry:

Pz 0 Send out characters until a terminator
byte is encountered (terninator byte is
passed in A(B)). Do not observe WIDTH
(i.e., do not split up display into
HIDTH-s12ed chunks).

2 Count characters. Send out characters
until counter decrenents (counter passed
in R(R)). Do not observe HIDTH.

4 Send out characters until a terminator
byte 1s encountered (terninator byte is
passed in A(B)). Observe WIDIH,

Note: The conbination “Count characters and
observe HIDTH" is performed by SENDWD. 

|
| 1f P22 (send by count):
| R(A)= Ncharacters in buffer.

If P=0 or 4 (send until terminator):
A(B)= terminator byte
8(R)= 0 (used for separate counter).
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DO points to output buffer.

Exit:
4 s 0
Carry clear.

Calls: CSWIPY
DSPCHR (for entry P=2 only)
SENDND (for entry P=0 or 4 only)

Uses.......
Exclusive: P,A,C,D1,RO(10-5)
Inclusive: 8,0,00

R1,R2 and STRIRO (in SENDWD) for P=0 or 4 only

Stk lvls: 3

NOTE:
RO(15-11) and RO(4-0) are not touched by this routine.

Rlgorithn:
Suap P (options) into ST1, swap ST1 into RO(10).

1) If by count, decrement counter; if carry, goto 2).
If by terninator, test match; if natch, goto 2).
If observe width, count buffer length in B(R),
go to 1).

Save counter or match in RO.
Send out character (DSPCHR).
Fetch counter or natch in RO.
Go to 1).

2) If observe uidth, call SENDUD with length in R.
Restore ST! fron RO(10).

History:

Date Progranner Modification

06/25/82 NB docunentation
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DCAUTL - Deconpile Utilities CHAPTER 7

+§eeerrmccecccceccecccececamcnac mecccnaacco"

7.1 CURSRU - Cursor Up

Category: OCMUTL File: JPENEN::NS

Nane:(S) CURSRU Cursor Up
Nane:(S) CURSRD Cursor Doun
Nane:(S) CURTOP Cursor Top

Cursor Botton
Deconpile line and display it
Display line with cursor on;calc cursor pos.

Display line with cursor on;pass cursor pos.

Nane:(S) CURBOT
Nane:(S) DCPLIN
Nane:(S) DSPLI+¢
Nane:(S) DSPLIN

Purpose: Cursor UP, Cursor DOWN, Cursor 10P, Cursor BOTTOM

FETCH “next line" in progran nenory
Scroll Cursor Up | Cursor Doun

Deconpile and Display line with Cursor on

Entry: CURBOT: Sets Cursor Botton flag sCURBT
Clear Cursor Up flag sCURUP
Displays last line of non-null progran

CURTOP: Clears Cursor Botton flag sCURBT
Displays first line in a non-null program

CURO20: Entry for FETCH u/ CURRL=0
Rssunes sCURBT=0
Rvoids CR/LF and Poll for Cursor UP/DOWN

CURSRU: Sets Cursor Up flag sCURUP
CURSRD: Clears Cursor Up fla sCURUP
OCPLIN: Decoripile & Display Line Entry

D1 @ Line to deconpile
DSPLI+: Display line entry in output buffer

Wcursor rights needed will be calculated
FETCH KEY entry

DSPLIN: Display Line Entry in Output Buffer
AUTOX entry
A(R) = Mbackspaces for cursor position

= Ncursor rights
oUTBS @ Start of line to deconpile
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Exit:

Calls:

Uses:

Stk Lvls:

Detail:

CURRL = Current line referenced
After FINDL call:

S0=0 1f Lined > found
S0=1 1f LineN not found
S1=1 if Null progran nenory
00 = Previous Line found
D = End of current progran

If Private progran
Error Exit <-- eFPROT

If not BASIC progran
Poll on pCURSR
If no response:

Error Exit <-- oF TYPE
If no CURRent Line # or Null Progran file

Return to Nain Loop
else

D1 = Start of line to Deconpile
Deconpile & Display line u/ Cursor
Return to NAINIO to preserve display

FINDL, LDCONP, BF 20PP,DSPCHO, NXT LIN, RDCHOR
NULLP,BLODSP, FPOLL,CURRLO,DO=0BS, CURSRT,
CRGTPR (CRLFSD & GETPeF)

A-0,00,D1,CURRL,RO-R2,S0,S1, 55-88
For Cursor entry: sCURUP ($2), sCURBT (S3)

sCURUP = Cursor Up
sCURBT = Cursor Botton
RO= W backspaces for cursor position after linel

5

sCURBOT, sCURUP set/cleared for pCURSR to guarantee
unique deternined of Cursor key.

CURBOT:

CURTOP:

0:

0.5:

Clear Cursor Up fla (sCURUP)
Set Cursor Botton tag (sCURBT)
goto 0:
Clear Cursor Botton flag (sCURBT)
Set Cursor Up flag
Send Carriage Return / Line Feed (CRGIPR)
If Private Progran (GETPeF)

Error Exat (eFPROT)
Set status to check file type & error ($9)
If non BRSIC program (Carry set)

Poll for Cursor keys (pCURSR)
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Error exit if no response (eF TYPE)
CURO20: If NULL Progran

golong NAINLP
If CURTOP

Position to lineN of First line (D1+1EOL)
go Deconpile and Display line (DCPLIN)

else
go Find Last Line in file

LineM <--- FFFF (goto 3)
CURSRU: Set Cursor Up flag (sCURUP)

Set Cursor Botton flag
goto 1;

CURSRD: Clear Cursor Up flag (sCURUP)
Clear Cursor Botton flag

1: Send CR/LF (CRGIPR)

1f Private progran (GE TPeF)

Error Exit (eFPROT)

If non-BRSIC program (Carry set)
Issue pCURSR poll (goto 0.5)

Read current LineW (CURRLO)

3: Find LineW (FINDL)
1f Lined NOT found (Carry clear)

If Cursor Down
If Lined > found (50=0)

go Deconpile & Display line  (DCPLIN)

else
If NULL program (S1=1)

goto Nain Loop
else

go Deconpile previous line (goto 4)
If Cursor Up (sCURUP)

If NULL progran (S1=1)
goto Main Loop

else
Get First line of file (ROHDRY)
go Deconpile previous|first line (goto 4)

If Lined found (Carry set)
If Cursor Doun

Save current line position (8)
Get next line (NXTLIN)
If next line >= End of progran

Next line ¢-- Saved current line
go Deconpile & display line (OCPLIN)

If Cursor Up (sCURUP)
4: If previous line ¥ 0 (00)

Next line = Previous line
else

D1 @ Line to Deconpile & Display

DCPLIN: Deconpile line @ D1 (Lpconp)
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Calculate ¥ backspaces to space af ter lined

DSPLIN: Display line
Send pronpt (BF20PP)

Send buffer (DSPCNO)

Send backspaces (cursor rights) (CURSRT)

Build display (BLODSP)

Return to Main, Keep display (MAIN3O)

History:

Date Progranner Modification

03/01/83 JP Added pCURSR poll on File Type
04/12/83 JP Ignore CURRL=0
04/12/83 JP CURO20 entry point for FETCH
07/15/83 Jp Send CR/LF before Private check

7.2 EXPROC - Expression Decompile

Category: OCMUTL File: SBREXD::NS

Nane: (8S) EXPRDC - Expression Decompile
Nane:(S) EXDCLP - Funny function deconpile reentry point

Purpose:
EXPROC: Deconpile expression lists
EXDCLP: This is the point uhere funny function

deconpile routines should reenter t expression

deconpiler.

Entry:
EXPRDC:

PO=Output strean pointer
D1zInput strean pointer
0(R)=End of avail men pointer
A(B)=Contents of MEN(D1)
P=0

EXDCLP:
D1 is current input pointer(past FFN tokenization)

DO is current output pointer(past FFN text)
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Exit:

Calls:

Uses..

D0=Updated output pointer
D1=Updated input pointer(First unused byte)
A(B)zFirst unused token
Carry clear

VARDC , NOVEDO , RANGE , DRANGE , OUT1 TK, OUTNBC, RERERR

Inclusive: R,B,C,R0,R1,R2,50,53,58,510,511,00,D1

Stk lvls:

Detail:

4

RO = Output pointer @ entry
R1 = Temporary input pointer, Sign holds text len
R2 = Function text

Explanation of terns used:
Nullop -- This a 00 byte uhich is used to preserve

a spot in the output strean to insert an

operator later. It also is used as a marker

to help find the spot later.

Denature -- Once operators have been enclosed in

parentheses or in a function call, the

of that operator is no longer of any

consequence to the rest of the expression.

To prevent operators so enclosed fron affecting

precedence, they are changed (denatured) in

such a way that they do not look like operators

but can be recogized later when the tine cones

to expand the operator token into the text

that corresponds to the token.

The expression decompiler keeps track of
whether the expression has the form of a

reference expression. To do this, it uses tuo

status bits, Newal and Oldval. Each pass

through the decompile loop, the Newal flag

is copied to the Oldval flag, and the NewVal
flag set, then if the token being decorpiled

is a variable or an array token, the Newal
flag is cleared. Mhen the loop finally hits

a token which terninates the expression, the

0ldval flag will be clear only if the last

token in the expression is not a variable or an

array. This is equivalent to whether the

expression has the forn of a value expression.
If the token that terninated the expression

was a call by value token and the Oldval flag
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uas left clear, then an extra set of parenthesis

is placed around the entire expression. This

feature is used in SUB decompile.

Algorithn:
Expression deconpile converts an RPN string of

operands, operators and functions to an algebraic

strean of characters. The RPN strean is exarined

an item at a tine starting at the beginning (lowest

address). There are several types of itens which

nay be encountered in the strean. The following

summarizes uhat happens for each type:
Operands -- output a nullop followed by text for

constant
Single digit constants
Integer constants (2-12 digits)
Floating point constants (1-12 digits)
String constants (single or double quoted strings)
Alpha variables
Rlpha-digit variables
String alpha variables
String alpha-digit variables

Monadic operators -- search back for a nullop,
insert operator token just after nullop,
insert parentheses around that area if an
operator of lower precedence is there. If
parentheses uere inserted then denature any
operators enclosed therein.

Unary ninus
NOT

Dyadic operators -- search back for a nullop,
replace this nullop mith the operator token,

insert parentheses around that area if an

operator of equal or louer precedence 1s there.

If parentheses uere inserted then denature any
operator enclosed therein.
Nou search back for another nullop, insert

parentheses if any operator of lower precedence

uas encountered and denature all operators
uithin these parentheses.

Functions -- Determine nunber of paraneters.
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If the function has no paraneters then treat
it like an operand. If 1t has nore than one
paraneter then for each “extra” paraneter look
back for a nullop and replace 1t with a conna.
Nou search for a nullop and insert the function
nane and a left parenthesis just after it and
denature all operators between it and the
end of the output where a closing parenthesis
1s appended.

Funny functions -- Output a nullop and the text
for the function nane then call the functions
“deconpile” routine.

LPRP token -- Output a left and right parernthesis.

When any token other than one of the above is
encountered, that narks the end of the expression.
The entire output strean 1s noved fron the beginning
of available nenory to the end of available menory.
Nou the copy back process begins. The first byte
of the output strean should be a nullop and 1s
ignored. Each remaining byte in the output
strean is copied back to the beginning of available
nenory except that operators (and denatured operators)
are expanded to their full text representation and
any enbedded nullops are converted to connas.
When a single or double quote 1s encountered, bytes
are copied verbatin until the corresponding closing
quote 1s found.

History:

Date Progranner Modification

06/24/82 B.S. Updated docunentation
11/09/82 B.S Merged Dunny array decompile

into expression deconpile
08/3/83 B.S. Fixed bug 1n DNRTUR (39-1012(3))
09/06/83 B.S. Added to docurientation
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7.3 HXOASC - Hex to decimal RSCII conversion

Category: DCHUTL File: SBSEXD::NS

Nane:(S) HXDASC - Hex to decinal ASCII conversion

Purpose:
Converts a byte to a 3 character decinal ASCII string.
Output string contains leading zero(s) if <100,

Entry:
R(B) contains byte to convert

Exit:
B(15-10) contain 3 ASCII decimal digits
P s 0

Calls: None

Uses.......
Inclusive: B(M),R(B),C(S),C(B)

Stk lvls:

History:

Date Progranner Modification

09/06/83 B.S. Added docunentation

7.4 ARITH ~- Get Text For An Arithnetic Operator

Category: DCMUTL File: SBREXD::NS

Nane:(S) RRITH - Get Text For An Arithnetic Operator
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Purpose:
Returns text for an arithnetic operator

Entry:
P = 0
A(B)=arithnetic operator

Exit:
P 3 WP length of text of arithnetic operator
C(NP) = Text for arithnetic operator

(First ASCII char is in low C, last an high)
Carry clear

Calls: None

Stk lvls: 0

History:

Date Progranner Modification

08/01/82 SA Wrote routine
10/19/82 B.S. Rdded docunentation

7.5 LDCOWP - Line Deconpile Driver

Category: DCRUTL File: SGLDC::NS

Line Deconpile Driver
Line Deconpile Driver
Line Deconpile Driver
Line Decoripile Driver
Line Deconpile Driver

Nane:(S) LDCONP
Nane:(S) LDCMO
Nane:(S) LDCEXT
Nane:(S) LDSSTH
Nane:(S) LDSST2

Purpose:
LINE DECOMPILE DRIVER

Entry:
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P=0
D1 @ BEGINNING OF COMPILED LINE IN RAN.

Locone:

LpCmo:
LDCEXT:

$SSTdc=1
LDSSTY:

LDSST12 :

Exit:

1) Updates current line
2) Clears SST flag
3) Deconpiles entire BASIC line
Does 2 & 3 above
Sane as LDCM10, EXCEPT that this is
used to 'externally invoke’ deconpile.
Any nenerr uill return control to caller
mith carry set.
=) only deconpiles 1 stnt at a tine
SST entry for Deconpile u/ LineM
Assumes $SSTdc (S1) set appropriately
SST entry for Nulti-stnt Line
Rssunes $SSTdc (S1) set appropriately

Normal entry:
Carry (lear (through LSTLEN exit)
Decormpiled Line sent to Input/Output Buffer
RO past tEOL
If LDSST1/LDSST2 entry

D1 @ Tokenized Statenent Teminator
B(R) = BUFFER LENGTH (MCHARRCTERS)
Output Buffer collasped --> RAVRENS <-- QUTBS

If LDCEXT entry is used:
Carry clear => nornal exit

DO past ascii strean
OUTBS is start of ascii strean
A(R) past tEOL of line deconpiled

Carry set => fenerr

Calls: RINSET, SAVELM, LDCSET, LINWDC, GTXT+1, RD1+2,
*0C (OUTBYT), ASCICK, TEST, GTEXTI, OUINBC
LINNAU

Uses..... .e
Exclusive: R-D, 01,00, S0,53,85,56,37,58,85STdc (S1)
Inclusive: R-D, D1,D0, $0,S3,S55,56,57,58,S1, RO-R2,

S-R0-2 & FIRTN (if LDCEXT entry used)

8SSTdc = SST Deconpile - GLOBAL throughout deconpile
S6 (VARDC), S8, CURRL

RO = Pointer past tEOL (provided LDCEXT not used)
R1 = Preserved D1
R2 = Main Table Address
R3 cannot be used, it is used by "LIST"
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SAVES NEW LINEN INTO CURRL (UPDATES CURRENT LINE)
CLEARS S8 FOR ALL BEGIN BASIC DECOMPILE STATERENTS:

(CURRENTLY USED BY LISTDC & USER/BEEPDC)

Stk Ivis: 6

Note:

No single Deconpile routine can used nore then 6 lvls
EXPRDC uses 4 subroutine levels

sSSTdc (S1) must not be used by individual Deconpile
routines

Any decompile routine that POLLs must set AVAERS at
the Current DO (call AVS=D0). This prevents the Poll

Save area fron overuriting the Output Buffer.
Deconpile, on exit, will set AVRENS back @ OUTBS.

History:

Date Progranmer Modification

07/13/82 J.P. Modified docunentation
08/30/82 J.P. Fixed SST/ELSE decompile

7.6 GIEXT - Get Text for Keyword/Function

Category: DCMUTL File: SGILDC::NS

Mane: (S) GTEXT - Get Text for Keyword/Function
Nane: GIEXTN - Get Text for Keyword/Function
Nane: GIEXTX - Get Text for Keyuord/Function

Purpose:
Get Text for Keyword or Function

Entry:
D0 pointing into output buffer
D(R) contains available menory end (RVAENE)
GIEXTI: A = Main token | XWUORD token | XFN token
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Dt = At Keyword | Function token
01 increnented by 2 on entry
P=0

GIEXT: A = Main token | XUORD token | XFN token
D1 = Past Keyword | Function token
P=0

GIEXTH: MNainfrane Lex Table used
D1 = Past Keyword | Function token
P=0

GTEXTX: XUORD Lex Tables used
D1 = Past XWORD | XFN token

Exit:
P=0
Carry Clear

A = Text
C(S)= ¥ nibbles - 1
D1 @ Execution address for token
Rt = D1 on entry (Past token)

D144 on entry if KNORD (Past Lex ID and Entryd)

Carry Set
XUMORD | XFN not found
01 @ D1 on entry (@ Lex ID)

Calls: XNTADR, NTADR+

Uses.......
Exclusive: R,8,C,R1,R2,01
Inclusive: R,8,C,R1,R2,D1

R1 = D1 @ entry
R2 = Nain Table Rddress

Stk vis: 2

Algorithm:

GIEXTI: Increment D1 past token
GIEXT: If XUORD or XFN

goto GTEXTX
GTEXTN: Load NARINT address

Save token --> B(R)
oto 1;

GIEXTX: Read LEX 1D, Entry
Calculate Main Table address (XNTADR)
If address NOT found ---> RINC
Skip over LEX ID and Entryf
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1: Save D1 (R1)
Save Nain Table Address (R2)
Calculate Start of Text Table

Txt Tb) Rel Rddr Ptr @ Main Table Rddr - oSPDN2 + 1
Txt Tbl Start = Txt Tbl Ptr ¢ (Txt Tbl Ptr)

D1 <-- Text Table Start
C «<-- Nain Table Rddress (R2)
Calculate Entry into Main Table (NTADR+)
Read Text Table Offset
Read Execution Address & Save it (R2)
Conpute Entry into Text Table
Read ¥ nibbles for text (C(S))
Read ASCII Text (R)
Set D1 = Execution address (R2)
RINCC

History:

Date Progranner Modification

07/13/82 J.P. Modified documentation

08/17/82 3.MW. Added GTEXTI entry point
12/06/82 J.P. Fixed XWORD not found exit conditions

7.7 LIMDC - Line nunber decompile

Category: OCMUTL File: SGLDC::NS

Line nunber deconpile
Line nunber deconpile
Line nunber deconpile
Line nunber decompile
Line nunber decompile

Nane:(S) LINHDC
Narie: (S) LINHD+
Name: (S) LINNRU
Nane: LINHA
Name: LINNCK

Purpose: Deconpiles a line nunber & outputs it

Entry:
P=0
D(R) points to end of available memory (RVAENE)
DO positioned at uhere deconpiled line nunber to go

§ ENTRY POINTS :
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1) LIMCK - Returns uith carry set if A(B) ® tLINEN,
Otherwise, falls into LINND+ entry pt.

2) LIMD+ - Rssunes D1 is 7 nibs prior to 1st
digit of 4 nibble line nunber
(2 nib lineW token, 5 nib junp addr)
Suppresses leading 0's

3) LIMDC - Sane as above, except assunes that Di
is pointing to 1st digit of line nunber

4) LINNAU - Used by TRACE - also suppresses leading
zeroes.
P=0 => 4 digits output, leading zeroes

suppressed.
P=12 => Convert fron HEX to DEC. 2

digits output, up to 4 leading
zeroes suppressed.

P=14 => Convert fron HEX to DEC. 2
digits output, up to 6 leading
zeroes suppressed.

S) LIMA+ - Used by Systen connand AUTO - sane as
above except lineN already in B(3-0)

Exit: D0 updated/ P=0/ Carry clear
LINNRU, LINHA+ - D1 left intact
LINNDC, LINKD+ - D1 stepped over 4 nibble lined

Calls: DORSCI

Uses: AR, 8, C, 0(S), P

Stack lvls: 2

History:

Date Programmer Modifications

07/06/82 $.\. Added docunentation
10/18/82 S.MW. Rdded P=0 entry condition
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7.8 RASCICK - Rscii Strean Deconpiler

Category: DCAUTL File: SGELDC::NS

Nane:(S) RSCICK - Rscii Stream Deconpiler
Nane: RSCO2 - ARscii Strean Deconpiler

Purpose: Outputs strean of ascii characters

Entry: J ENTRY POINTS :
DO points to where output to go
D(R) contains end of available menory (RVMENE)
1) ASCI+ - D1 at 2 nibs prior to alleged start

of strean.
2) RSCICK - D1 at start of alleged ascii strean,
3) RSC02 - Sane as (2) above, only 1st character

already known to be ascii & is in ((B)

Exit: Carry clr
D1 past the ascii strean
C(B) contains ’terninating’ 1-byte token

Calls: ouTBYT

Uses: rR(8), C(s), D1, DO

Detail: If there's no ascii characters, nothing will be
output & D1 will be left at 1st token
Interprets as ascii any 1 byte token in which
bit 7 1s clear.

Stack lvls: 2

History:

Date Progranner MNodifications

07/06/82 S.W. Inproved docunentation
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7.9 ARRYDC - Array Deconpile

Category: DCHUTL File: SGRLDC::NS

Nane:(S) RRYDC - Array Deconpile

Purpose: Deconpiles Array conpiled in ARRYCK format

Entry P= 0
D(R) contains available menory end (RVHENE)
DO points into output buffer
2 entry points:
1) ARYDC - Assumes C(B)=a(

D1 at first subscript, $520
2) ARYDC+ - Checks for substring declaration (tSENIC)

in A(B). If not found, returns w/carry set,
Else D1 stepped over tSENIC & expression
deconpiled enclosed in brackets.

Exit:
Carry clears»

subscripts output betueen parens (or brackets)
parens (or brackets)

D1 at token following last subscript
A(B) contains the token
If RRYDC+ called, $531

Carry set (RRYDC+ entry only) ®
No subscript decl. found

Calls: ouTBYT, OBEXPR

Uses: R-C, D1,D0, SS
RO-R2, $0,83,S8,810,811 -- EXPRDC

Stack lvls: §

History:

Date Progranner Modifications

07/06/82 S.\. Inproved docunentation
08/16/82 S.M. Added ARYDC+ entry
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7.10 GIEXT+ - GUVEXT Preprocessor

Category: DCHUTL File: SGALDC::NS

Nare:(S) GIEXT+ - GIEXT Preprocessor
Nane:(S) GIXT+¢ - GIEXT Preprocessor
Nane:(S) GIEXTY - GTEXT Preprocessor
Nane:(S) BLNKCK - Blank Check

Purpose:
Given a keyword, GTEXT+, GIXT++, and GTEXT! outputs
the corresponding text.

The BLNKCK entry point ensures that there is exactly
one blank after the last iten deconpiled.

Entry:

Note:

Exit:

D(R) = RVNENE
Do z Ptr to output buffer

For all entry points:
4 0

BLNKCK entry:

No additional entry requirements

GTEXT+, GTXT++, GIXT1 entry:

$9=1 => Qutput a trailing blank
01 at keyword

1) GIXT++ - Outputs a leading & trailing blank
Sets S9; Doesn’t attenpt to decompile
text if token < 7E

2) GIEXT+ - Doesn't attempt to deconpile text if
token ¢< 7€

3) GTEXT1 - Assunes A(B) already loaded uith token
greater than 6A. No leading blank output

Can't call 1 or 2 above if want to output text
associated mith a keyword in the range 6R-7D

GTEXT+, GIXTe+, GTEXTY entry:
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P = 0
S9 set if GIXT+¢ used
Carry set => Keyword not found, D1 intact

clr => Text output, D1 past token, DO advanced

BLNKCK entry:

Exactly 1 blank follous last iten deconpiled.
DO points past that blank

Calls: GTEXTI, OUTBYT, OUTNBS

Uses: A-C, R1-R2, D1,DO (GTEXT1, GIEXT+ entry)
R-C, R1-R2, D1,D00, $9 (GIXT++ entry)
A(8),C(8),00 (BLNKCK entry)

Stk lvls: 2 BLNKCK entry
3 Rll other entry points

History:

Date Progranner Modification

08/12/82  S.H. Routine created

7.11 OUTELA - Output End of Stnt Terminator Fron A

Category: OCRUTIL File; SGILDC::NS

Output End of Stnt Terninator Fron A
Exit for End of Stnt Decompile
Check for End of Stnt Deconpile
TRACE Statement Deconpile
REMark or DATA Statenent Deconpile
Output End of Statement
Deconpile END Statenent

Nane:(S) OUTELR
Nane:(S) OUTELY
Nane:(S) EOLXC*
Nane:(S) TRACDC
Nare: RENDC
Nane: OUTEOL
Nane: ENDDC

Purpose: Entry points to handle end of statenent decompile
and nisc statenent deconpile

Entry:
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Exit:

Calls:

D(R) contains RVNENE
D1 points into token strean
DO points into ascii output buffer

ENTRY POINTS:
1) OUTELR - also STOPDC

D1 at statement terminator (already read
into R(B))

2) OUTELY - End of statement deconpile
D1 at statement terminator

3) EOLXC* - Doesn’t return if D1 is at stmt
end, else does

4) TRACDC - TRACE and DEFAULT deconpile
Outputs single keyuord - no blanks

§) RENDC - also DATRDC; D1 pointing af ter
tREN or tDATA.

6) OUTEOL - D1 at tEOL
7) ENDDC - Looks for ALL token

Falls into OUTELY

If not called externally, exits via LSTLEN
with carry clear

If upon entry, D1 at tEOL or t! :
D1 at tEOL, D1 untouched

DO pts past last deconpiled char
B(R)=Nchars in buffer

If upon entry, D1 at tELSE or t@ :
Deconpile is continued, via ELSEDC &
LDCN20, respectively.

1¢ SST decompile and ELSE
ELSE statement NOT deconpile
Junp to tEOL processing

If SST decompile and Nulti-statenent line
Deconpile does not continue
Don’t decorpile past @

REN/ORTA entry points - statement deconpiled

OLNKCK, OUTITK, EOLDC, GTVEXT1, TEST, OUT2TK,
TRNFCK, RENP10

Stack lvls: 4

Uses:

Nistory:

sSSTdc (31)
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Date Progranner Modifications

07/07/82 S.A. Inproved docunentation
08/3/82 J.P. Added SST/ELSE checks
10/27/82 J.P. Added END ALL Decompile

7.12 VRROC - Variable Deconpile

Category: OCHUTL File: SGALDC::NS

Mane: (8S) VARDC - Variable Deconpile
Nane: VRROC¢ - Variable Decoripile

Purpose: Deconpiles variables

Entry:
P=0
D(R) contains available memory end (AVHERE)
01 input pointer
DO output pointer
S821 => no attenpt to decompile arrays

(used by EXPRDC)
2 entry points:

1) VAROC+ - D1 2 nibs before alleged variable
2) VARDC . - D1 at alleged variable

Exit: P=0
Regardless of S8:
Carry clr => Variable found 8 deconpiled

D1 past variable token
R(B)=B(B)= following token

$8 clr on entry:
Carry clr => If S6 set, then deconpiled

variable descriptor of array
Carry set => no variable found

S8 set on entry:
Carry clr => 00 byte output prior to deconpiled

variable.
Carry set => either variable not found or
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encountered tRRRAY

Calls:  ADDCHR, RANGE, OUTNBS

Uses: AR, B, C(S), C(R), Sb

Stack vis: |

History:

Date Programmer Modifications

07/06/82 S.M. Inproved docunentation
10/18/82 S.M. Rdded P=0 entry condition
06/09/83 S.H. Changed R=B B => R=B R (pack)

7.13 LABLDC - (lable Deconpile

Category: DCMUTL File: SGILDC::NS

Nane: (S) LRBLDC =~ Lable Decorpile

Purpose:
Deconpiles label references

Entry:
D1 at tLBLRF
D0 output pointer
P=0
D(R) contains available nenory end (RVNENE)

Exit:
P=0
Carry clear
D1 past string expression or literal
DO past deconpiled label

If string expression, through EXPRDC
else through OUTBYT

Calls: RD142, ASCICK, OUTBYT
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Inclusive: R,C, D1,D0
Exclusive: R-C, D1,D0, RO-R2, SO,S3,S8,810,511 - EXPRDC

Stk lvls: 4

Detail:
tLBLRF tLITRL casci label»
tLBLRF <string expression’

History:

Date Programmer Modification

07/13/82 J.P. Nodified documentation

7.14  FIWC* - File Decompile

Category: DCWUTL File: SGALDC::NS

Nane:(S) FILDC* ~ File Deconpile

Purpose: Deconpiles mainfrane file specifiers & HPIL file
specifiers if NPIL plugged in

Entry:
P=0
D(R) contains available nerory end
00 output pointer
2 entry points:
1) FILOC+ - D1 hasn't yet been increnented.
2) FILDC* - D1 already at file spec

Exit: 01 past file specifier
File specifier deconpiled, uith DO updated
P=0

Calls:  POLLD+, OUTNBS, RSCICK, EXPROC, OUT1TK, GIEXT+,
FINDA, D=RVRE

Uses: $8,589, R-C, 01,00, R1,R2
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R-C, 01,00, RO-R2, $0,33,58,510,511 -- EXPRDC

Stack lvls: §

Detail: Mill check for tKEYS, tCARD, tPCRD

Rssunes that non-nainfrane file specs are
tokeni2ed uith preceding tCOLON.

Must 1nnediately precede SKIPDC code, since at
falls into SKIPDC.

History:

Date Progranner Modifications

07/07/82 S.M. Inproved docunentation

7.15 SKIPDC - Skip Rest of Statement Decompile

Category: DCHUTL File: SGRLDC::NS

Nane:(S) SKIPDC - Skip Rest of Statenent Deconpile

Purpose:
When an unrecognized token is encountered, deconpile
of that statement cannot continue. SKIPDC skips
D1 to the end of that statenent.

Entry:
(INRDDR) = Address of the statenent length byte of

the statenent currently being deconpiled.

Exit:
D1 points to the statement terninator byte in the
token strean,
Exit 1s via OUTELY,
nm: Statenent Length for the statenent skipped.
C(R)= D1

Calls: None
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Uses: A(R), C(R), D1

Stk lvls: ©

Detail: Must innediately follow FILDC

History:

Date Progranner ~ Modification

11/08/83 S.\. Added docunentation header

7.16 LISTOC - Deconpiles LIST, RENUNBER, SECURE, RERGE

Category: DCHUTL File: SGALDC::NS

Nane:(S) LISTDC - Decompiles LIST, RENUNBER, SECURE, NERGE

Purpose: DECONPILES LIST, SECURE, MERGE STATEMENTS

Entry: Ps 0
D1 past begin BASIC token
D0 output pointer
D(R) contains available nenory end (RVRENE)

Exit: via OUTELR

Calls: FILDC, LINNDC, EOLXC*, COMTST, OUTBYT

Uses: R-C, 01,p0, $8,389, R1,R2
R-C, 01,00, RO-R2, $0,53,58,510,S11 -- EXPRDC

Detail: EXPECTS THAT S8 WILL BE CLEAR UPON ENTRY

History:

Date Progranner fodifications

08/29/83 S.\. Added docunentation header
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7.17  PRTNDC - Porth Deconpile

Category: OChUTL File: SG3SYS::NS

Nane:(S) PRINDC - Porth Deconpile

Purpose:
Decoripiles a port nunber

Entry:
p = 0
D(1)= Porth, D(0)=Extenderdt
DO positioned for output (Next 10 nibs blank-filled)

Exit:
4 = 0
D0 incremented by 10 (past trailing blank)

Calls: HEXDEC, CAT$20

Uses.......
Inclusive: R,8,C,P,D0

Stk lvls: 1

History:

Date Progranner flodafication

08/13/83 S.MW. Added docunentation

7-25



HP-71 Softuare IDS - Entry Point and Poll Interfaces
Deconpile Utilities

7.18  FIYPDC ~ File Type Deconpile

Category: OCRUTL File: SGASYS::AS

Nane:(S) FIYPOC - File Type Decompile

Purpose:
Decorpiles File Type

F1YPD¢ checks to ensure there's enough nenory
to output deconpiled file type.

FIYPDC assunes there’s enough nenory.

Entry:
00 past a blank (pointing to output buffer)
D1 pointing at 4 nibble file typed
2 ENTRY POINTS:
1) F1YPD+ - D(R) = RVAENE
2) FIYPDC - P=0

Exit:
§ character file type uritten to where DO pointed;
DO past outputted file type; D1 as it was upon entry
Carry clear
P=0

Calls: FIYPFD, CAT$90, CATE9S, OUTNBS, ROENTY

Uses: A-C, 00, RO, P

Stk lvls: 3

History:

Date Progranner - Modification

10/21/82 S.M. A=0 MH <= R=0 R
06/10/83 S.W. Call CAT895 to output °'-’
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EXCUTL - Execute Utilities CHAPTER 8 |

§eccmcccnccnccmccscccacccncneancesaesansncscnee drecomccccascacccaa 4

8.1 SVIRC - Save Trace Information In Stmt Scratch

Category: EXCUTL File: RB3ASN::NS

Nane:(S) SYIRC - Save Trace Information In Stnt Scratch

Purpose:
Save trace information in stmt scratch.

Entry:
D0 = trace information.

Exit:
Copy of information in C[R).
Information saved in $-R1-2.

Calls: None.

Uses.......
CR)

Sth lvls: 0

History:

Date Progranner Modification

SA Urote
11/01/83 NN Attenpted to docunent
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8.2 EXPEXC - Evaluate Expression

Category: EXCUTL File: RBREXP::NS

Nane: (S) EXPEXC
Nane: EXPEX1
Nane:(S) EXPEX-
Narie: (S) EXPEX+

Evaluate Expression
Evaluate Expression
Evaluate Expression
Evaluate Expression

Purpose:
Initiate evaluation of an expression.

Entry:
HEX node.
DO pointing to start of expression.

Exit:
Carry clear.
D1 pointing at top of nathstack, which contains

uhatever results the expressions put there.
DO pointing past expression.
Aly) = 16 nibbles at top of stack (==result if this

is a REAL nuneric expression).
If the last item in the expression was a variable,

information is left in certain registers for use
by the DEST routine. See the documentation for
OYNANC and STATIC in this nodule.

Calls: COLLAP, GETST. Exits through EXPR.

Uses.......
Everything available to functions:
ALL CPU REGS, Function Scratch, SCRICH,

Stk lvls: 4 (4 levels available to functions invoked)

Note:
EXPEXC and EXPEX! are different nanes for sane entry
point.

Algors th:
XPEX-: Collapse nathstack to forstk.

Goto expexc.
EXPEX+: Save CPU status bits in STSAVE.
EXPEX1:
EXPEXC: D1 = (NTHSTK).



HP-71 Software IDS - Entry Point and Poll Interfaces
Execute Utalitaes

Go to EXPR {i.e., evaluate expression}.

History:

Date Progranner Modification

SA Wrote
10/13/83 mi Attenpted to docunent

8.3 FNRINt - Function Return

Category: EXCUTL File: RBAEXP::NS

Function Return
Function Return
Function Return
Function Return
Function Return

Nare: (S) FNRINY
Nane:(S) FNRIN2
Nane: (S) FNRINI
Nane:(S) FNRING
Nare: (S) EXPR

Purpose:
Return to expression execution controller after
evaluation of a function or operator.

Entry:
FNRTNT: DO = PC.

D1 = stack pointer.
Nusber to be pushed on stack in C[N].

FNRTN2: R[R] = PC.
01 = stack pointer.
Number to be pushed on stack in CW].

FNRTN3: R[R) = PC.
D1 = neu stack pointer (pointer already

decrenented for storing result and stack
collision check already perforned).

Nunber to be pushed on stack in C[N].
FNRTNA: DO = PC.

01 = neu stack pointer (pointer already
decrenented for storing result and stack
collision check already perforned).

Number to be pushed on stack in C[H].
EXPR: DO = PC.
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D1 = stack pointer.
Result has already been put on stack.

Exit:
Continues evaluation of expression. Returns to

uhonever called expression execution controller when
expression is done.

Return conditions at that tine:
Carry clear,
D1 at top of stack.
DO = PC, is past expression.

Calls: None.

Uses.......
Everything available for functions.

Stk lvls: 4

History:

Date Programer Modification

$A rote
10/13/83 mn Attenpted to docunent

8.4 OUTRES =~ Round And Return Result

Category: EXCUTL File: ARBSFCN::NS

Nane:(S) OQUTRES - Round And Return Result

Purpose:
Round result according to IEEE rounding rules, put on
nathstack and reenter expression execution controller.

Entry:
Result in (A,B), SB, XN and P as per uRESI2 entry

conditions.
01 = top of math stack.
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Exit:
Through EXPR,

Calls: uRES12,

History:

Date Progranner Modification

SA Nrote
11/01/83 NN Attenpted to docunent

8.5 LINITS - Conpute Dimension Limits In Decl Stat

Category: EXCUTL File: RBAREG::NS

Nane:(S) LINITS - Conpute Dinension Linits In Decl Stmt

Purpose:
Conpute the dinension linits in a declaration statement
(INTEGER, REAL, SHORT, DIN). Collapses the stack
beforehand.

Entry:
DO pointing at start of tokenized expression.

Exit:
00 gointin past expression.
01 top of math stack.

Calls: COLLAP, EXPEXs,

Uses.......
Everything available to expression execute.

Stk lvls: 5

History:

Date Progranner Modification
creccwms conor maemmee PEEPE CT EEEE CPE Pre CERNENEPEOPPEROE®
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SA Hrote
10/18/83 NN Attempted to docunent

8.6 HASH! - Indexed Jump Through A GOTO Table

Category: ENCUTL File: RBAUTL::NS

Nane:(S) HASHY  - Indexed Junp Through R GOTO Table
Nane:(S) HARSH2 = Indexed Junp Through RA GOTO Table

Purpose:
Junp into a table of GOTOs (or other 4-nibble beasts)
according to an index variable.

Entry:
A[R] = Hash byte (maxinum 3FF).

HASH1: RSTK = Address of start of GOTO table.
HASH2: C[R] = Address of start of GOTO table.

Exit:
This routine exits by jumping to the R[R]’th entry
in the GOTO table.

Calls: None.

Uses.......
A(X), CIR).

Stk ivls:  HASHY: O.
HASH2: 1.

Detail:
Typical use:
G0SBVL =HRSH1
6010 LO
6010 I
6010 2
6010 13
010 4
6010 1S
GOTO Lb
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The GOSBVL puts the address of the GOTO table on RSTK;
HRSH1 peels it off. Note that this GOSBVL is actually
acting like a GO10; control will never return to the
code in the vicinity of the GOSBvL.

History:

Date Progranner Modification

SR Wrote
10/17/83 Nn Attenpted to docunent

8.7 IRSFMu - Transforn Utility Routine

Category: EXCUTL File: FHSTFM::NS

Nane:(S) TRSFMu - Transform Utility Routine

Purpose:
Transforn a file using source/dest file info on Save
Stack.

Entry:
P sz 0
JOFTYP = Destination file type
Save stack info set up by SVINFO as by COPYX or TRSFMX

Exit:
4 s 0
C(1-0) = Transformation option
C(6-2) = Dest file creation first paraneter
C(11-7) = Dest file creation second paraneter
Save Stack info cleared fron Save Stack

Carry clear:
Transforn conpleted successfully

Carry set:
C(3-0) = Error code. "Syntax" if all errors were

recoverable.

8-7



HP-71 Software IDS - Entry Point and Poll Interfaces
Execute Utilities

Calls: FILFIL,EXPDEV,RDINFD/S, SVINFO,OPENF*,FINDFS,CRTF,
RAN/0M, NENCHE , POLL, PRGF IN, LOCFI+,RPLLIN,
HWRITNB, and a host of local utilities

Uses.......
Inclusive: Rll CPU registers, statement and function scratch,

TRFNBF, S11-S0

Stk lvls: 6 (RSTKBF: 1 plus any used by handlers)

Detail:

con Gnmoeon ccomcos

(0) ( 1) sEXiOV

(0) ( 2) sTFREQ

(1) ( 1) sUNDEF

(1) (3,4) sTFERR

(2) (1) sCARD

(2) (3,4) sTFUNG

(3) (all) DEST

(4) (all) sRERDI

(5) (234) sIFINP

(6) ( 3) sIFINV

(7) (all) sEOF

Source or destination is on NPIL device.

If set, a transform is required. Other-
nise it is a trivial case (file 1s already
desired type).

Indicates both file nanes are undefined.

1f set, a fatal error has occurred sone-
uhere in the transform. User uill be
notified at end.

Indicates a card device on source or dest.

If set, a recoverable error has occurred
during the transforn. This will becone
a fatal error after the transfor is
conplete.

If set, ue are accessing the destination
file info on the save stack.

Used by RDINFO

If set, transform is in place. Else, the
source and dest files are distinct.

If set, ue are doing an inverse transform.
AR nonrecoverable error at this point will
cause the file to be purged.

If set, an EOF has been read on input
operation.
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(8) (3) SsTFEND If set, the last line has been transformed.
Must be used because sEOF can be set BEFORE
the EOF is transformed.

(9) (234) sDRYRN If set, transform results are not written
to dest, but used to calculate required
size of dest file.

(10)(all) sI/OBF If set, last referenced opened file is
external.

(11)(234) sPRGCF If set, the transformed file was current
file or uas referenced on the stack (e.g.,
CALLer of current file)

Algori thn:
Save return address
Initialize FIB storage and status to zero
Fill in nissing file nanes (e.g., :TAPE INTO TEXT R)
1f either filename undefined, then error exit
Expand destination device code
If dest device not specific, then error exit
Open source file (exit if error)
Save auay source FIBW
Build expanded source device code
Save auay source file type
Clear status
If source device = dest device
If source nane = dest nane

Set “Transform IN PLACE"
Store source FIBN as dest FIDN
If file is secure, then

Error exit
If dest device is HPIL then

If “Transforn IN PLACE" then
Error exit

Else
If dest device is not RAN

Error exit
Find transforn handler
If no handler, then
If transforn required, then

Error exit
Else

If transform “In place”, then
Return

Else
Copy file to destination using COPYu

If "Transforn IN PLACE" then
If there is no inverse transform then

Error exit “Illegal Transform”
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Release file info, clear sDRYRN
If file is current file then

1 Close it out and open neu workfile
se
If dest file is external then

Search for dest file
If tile found, then

Error exit "File exists"
Else

Create dest file
Open dest file
Store auay dest file FIBN
Release file info

Initialize counts: NUNLINES, DESTLEN
Save auay true RVNENE

3.1 Set up default output buffer
Save status
Verify nininal nenory requirement
Call Transform routine
Restore status
If Error, then

If recoverable, then
Issue uarning nessage
Set “Warning” status

If no error, then
If “Dry Run" then

Adjust destination length counter
If at EOF then

Create dest file
Open dest file
Store auay dest FIB #
Clear "Dry run" status
Reuind source file

Go to 3.1 [go to next line)
Else

Read dest FIB
If transform NOT IN PLACE, then

Set old line length to zero for insertion
Call URITNB to copy output buffer to dest file
If fatal error, then

Go to 3.5
Else

Go to 3.1 (go to next line)
Else {error)

If recoverable error, then
If in "Dry run" then

Go to code sequence to process line

Else
Set error flag
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Save error code
If in "Dry run” then

Go to 4.0
1f nenerr, substitute “Transform Failed" nessage

Issue warning nessage
1f recovereble error, then

Set warming flag
Go to code sequence to process line

Else [It's an unrecoverable error)
If INVERSE transformation, then

Save "Transforn failed" error nassage
Go to 3.9

Else
If transform IN PLACE, then

Set "Inverse Transform” status
Reuind source file
Set up inverse transform address
Go to 3.1

3.7 Collapse input, output buffer
1f Dry Run then

Fetch Source FIB
Else

Fetch Dest FIB
If NOT inverse transformation, then

Truncate file to current position
Rewind file, save status
Call Chain Handler on file
Call TFUSVE to hold error code, restore status
If Dry Run, then

Play it again, San
If error, then

Set error code
3.9 Purge destination file
4.0 Restore return address

Read source FIBM
If source FIBA not zero then

If transform IN PLACE then
Rdd file type and copy code to header

Close source FIB
Read dest FIBA
1f dest FIBN not zero then

Close dest file
If not “Fatal error" status, then

If not "Naming" status, then
Exit successfully

Else
Set "Syntax" error code

Issue error code nessage
Exit with error condition
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History:

Date Programer Modification

06/20/82 FH Split of f fron TRSFNX code

8.8 (OPYu - COPY Utility

Category: EXCUTL File: JPSEXC::NS

Name: (S$) COPYu - COPY Utility

Purpose:
COPY Utility
COPY Mainfrarne/PORTs
COPY CARD
COPY External

Entry:
File information in SAVSTK area
(Through SVINFO utility)

SAVSIK- § = Source Device Infornation
SAVSIK-25 = Source Filenane
SAVSTK-20 = Destination Device Information
SAVSTK-50 = Destination Filenane

See SVINFO utility
Device Info - Nib 0 = Device type

Nib 1-4 = Device specific info
Filename Up to 10 chars

Blank filled

Exit:
Save area is RELEASED

Carry clear - Good COPY
R1 = Start of file just copied

If destination into Mainfrane/IRAN

pCOPYx Poll issued if either Source or Destination
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is External (not Mainfrane/IRAN/CARD)

Carry set - Error Return
C(4) = Error nunber

Error Retums:

ehen ~ No memory to create destination file
efSPEC  - No response to COPY Poll

Non Nainfrane for CARD
efnfFND - Source file not found
efPROT  - Private source file
eFEXST  - Destination file exists
efTYPE - Non KEYS file for KEYS copy
efRCCS - Destination is unknoun PORT device
eDVCNF  - PORT device not found

Calls: FILFIL,POLL,FINDF (FINDFS),GETPRY, NFOVC+e, RDHDR1,
CRETF+,NOVEUO,RDINFD, HF TND-, LEXBF +,RLINFO, CRDF IL,
FILCRD,CHAIN-,BRSCHA, FLDEV+,NFDEVC,D1=SRO

Uses.......
Exclusive: R-D,D0,D1,SAVSTK (50 nibs),R0,R1, R2,

$0-$7,58,89,512,SINTRO (5 nibs), SCRTICH (32 nibs)
4 levels of RSTKBF (if Copying LEX file)

See LEXBF+

Inclusive:

sDEST = Destination Execute flag (S3)
SREADI = Read file information (S4)
sKEYS = COPY to KEYS (SS)
sPCRD = Private CARD (S8)

D = Device information
D(0) = Device Type

F = No device
dnRIN O = :NRIN
dPORT 1 = :PORT

D(1,2) = Extender, Porth
= FF 1f all ports

dCARD 7 = CRRD D(B)=0
dP(RD 7 = :PCRD D(B)NO

>= 8 2 PIL / Non-nainfrane Device

R1 s Destination file start (CRERTF)
R3 = Start of source file

POLL uses B,C,AVNENE, XN
FINDF use A-D,D0,D1,S6,58,39,R2,R)
HMOVEVO uses R,C,DO0,D1,P
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ROINFO
SVINFO use R,(,D,S3,54
GETPR! uses R,C,D1
CREARTF uses R-D,DO,D1,RO,R1,SCRTCH (32 nibs)
tKYSck uses R,C,D(S)
LEXBF+ uses R-D,R1,4 lvls RSTKBF

Sth lvls: 6

Rlgorithn:

COPYu:
Get source information, Fill nissing nanes (FILFIL)
If device # Rainfrane (SEXTOV) or ext PORT

0: POLL for COPY external device (pCOPYx)
If carry set

Error Return
If no response

If external device (D(0)>?7)
Error <-- eFSPEC

If unknown PORT device
Error <-- eFRCCS

else
RIN

1: If BRIN | PORT (sCRRD=0)
If source

Find source file (FINDF)
Save pointer to file start (R3)
Check file protection (GETPRY)

Error Return if private (eFPROT)
If BASIC file (BRSCHA)

Chain file (CHRIN-)
Set Destination flag
Get Destination device info (WFOVCe)
1f CARD

go COPY to CRRD (goto 5)
else (destination)

If "keys" filenane
Set KEYS File flag

Save source start (STNTRO)
If PORT destination not found (FLDEV+)

Error (eDVCNF)
If Not Mainfrane destination

Convert Dest. filenane to Uppercase (CVUCH)
Save updated Dest. File infor (SVINF¢)

If not Independent RAN or NAIN
go Poll for COPY to unknown dev (goto 0)

Find destination file (FINDF)
1f file found

Error Return (eFEXST)
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Restore source start
Read Source file header (RDHDR1)
If KEYS Copy (sKEYS)

If source file type # KEYS
Error Return

Conpute file length
Create Destination file (CRETF¢)

Error 1f not created (Carry set)
Copy source to destination (MOVEUL3)
Read destination infornation (RDINFD)
Nrite new filename
Nrite new creation date & tine

4: If LEX file copy (Dest. filetype = LEX)
Save file start (R1 --» RSTK)
Regenerate LEX Buffer (LEXBF+)
Restore file start (R1)
goto Done;

1f CARD | PCRD device
If source

Set destination flag
Read destination device (RFOVCe)
R3 <-- Source Filenane
R2 <-- Destination filenane
If destination device = MARIN

Copy CARD to File (CRDFIL)
Set R1 = Last file an Mainfrane(EOFLCH)
Position to File type
go Check if Lex File copy (goto 4)

else
Error Exat (eFSPEC)

S: If destination = CARD
If Private Card ((D(1-2)00)

Set Private Card flag
If source device = MAIN | PORT

R1 <-- Destination Filenane
C <-- Source file start

Copy file to CARD (FILCRD)
else

Error Exit (efSPEC)

Done: Release File Infornatin Save area (SRLERS)
Return CC

CPYERR: Save error nessage on stack
Release File infornation save area
Restore error Hessage
Return SC

History:
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Date Progranner Modification

07/04/82 JP Nodified docunentation
11/20/82 Jp Fixed COPY T0 CARD
12/18/82 JP Conbined pCOPYd with pCOPYx
12/18/82 JP Added chain source 1f BASIC
03/21/83 JP Test 1f PORT not found after FLDEV+
03/21/83 JP Using S-RO-0 to save Source start
05/11/83 JP Packed CVUCH,SVINF¢ calls @ CPY135

8.9 CK*ON* - Check ON / RTTN Key

Category: EXCUTL File: JP&SYS::N$

Nane:(S) CK"ON" - Check ON / ATIN Key

Purpose:
Check if ON/ATTN key hit (CK”ON" entry)
This routines needs to be called after

each statenent execute

Entry:

Exit:
Carry set

ATTN key Not hit
Carry clear

ATTN Key hit
NoCont (S14) set if RTTN key hit

Calls: None

Exclusive: RA(S),D1,NoCont(S14)
Inclusive: A(S),D1,NoCont(S14)

S14 = RTTN key hat, NoCont flag

Stk lvls: ©
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8.10 FINDLB - Find Label in Current Progran

Category: EXCUTL File: JP&SYS::NS

Nane:(S) FINDLB - Find Label in Current Progran
Nane: ATCKK - Find Label in Current Progran

Purpose:
Find Label in current progran. This routine is for run
tine only. To find a label across a file call FCHLBL.

ATCHK: Late entry point to check if at an “@"

Entry:
FINDLB:

P=0
8 = Label to find

Right justified with trailing blanks
{nal = 2020202020434241)

File already chained

RTCHK:
00 @ Possible "@" (nulti-statenent line)

Exit:
FINDLB:

P=0
8 = Label to find
Carry Clear - Label found

00 @ EOL or @ preceding the statement mith Label
Carry Set - Label not found

RTCHK:
D0 @ "@" or EOL

Calls: LBLNAN

Uses.......
Exclusive: A,C(R),D0
Inclusive: R,C,00,P

Stk lvls: 2

Detail: Starting fron label chain head (PRGMEN-5)

8-17



NP-7t Softuare IDS - Entry Point and Poll Interfaces
Execute Utilities

Junp by Label Link looking for LABEL token
When a LABEL token is found

Call LBLNAN to get label into RA
If label natches the label in 8

RTCHK: Position to EOL | @
Return CC

else
Continue until End of Label Chain reached

History:

Date Progranner Modification

06/3/82 JP Modified docunentation
04/08/83 JP Test for @/lined using A(XS) = F

8.11 LBINAN - Get Label Nane into Register RA

Category: ERCUTL File: JP&SYS::NS

Nane: (3) LBLNAN - Get Label Name into Register A

Purpose:
Get label nane into Register R

Entry:
00 @ Beginning of Label in Menory

Exit:
Carry clear
P = 0 N
A 2 Label name, Right justified with trailing

blanks

"RBC" = 2020202020434241 (hex)

Calls: BLANKC

Uses..... .
Exclusive: RA,C,P
Inclusive: R,C,P
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Stk lvls: 1

History:

Date Progranner Modification

06/30/82 JP Modified docunentation
10/08/82 JP Added BLANKC call

8.12 PRSCOP - Compute Progran Scope

Category: EXCUTL File: JP&SYS::NS

Nane: PRSCOP - Conpute Progran Scope
Nane: PRSCKB =~ Conpute Progran Scope; Return if SUSP
Nane: (S) PRSCOO - Conpute Progran Scope; GETSTC exit cond

Purpose:
Conpute Program Scope:Progran Start,Progran End,Sub Links

Entry:
Assunes: CURRST, CURREN pointing at current file

PRSCKB: If progran suspened --> Return
P=)

PRSCOP: Calls GETSTC to position in file and
check file type

Error Exits if non-BRSIC file
PRSCOO: Rssunes positioning = GETSTC exit conditions

File type nust be BARSIC;Binary or Sane structure

PRSCO-: Get program start/end u/o File Type error exit
Rllous Program scope set for Binary prograns

PRSC60: Set Program Start and End only
D1 @ PRGNST

Exit:
If progran already running on entry:

This routine does nothing
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If PRSCOP entry:
If current file not BASIC

Error Exit ---> eFTYPE

A = PRGNST (Program Start)
C,D = PRGHEN (Progran End)
D1 @ PRGMST

Calls: GETSTC,GETSTe, CHAIN®, RUSUS?, SCOPEN

Inclusive: R,B(R),B(S),C,D(R),00,D1,R2

Stk lvls: 3

NOTE:
PRSCKB will not set progran scope if running or suspended
PRSCOP will aluays set the progran scope if program not

running ~

History:

Date Programmer Modification

06/30/82 JP flodified documentation
09/15/82 Jp Changed GETSTC to error return
01/04/83 JP Added PRSCKB entry point
02/11/83 JP Deleted PRSC5S5 entry point

8.13 Ckloop - INMAGE parse loop to check for edit chars

Category: EXCUTL File: NB&ING::NS

Nane:(S) Ckloop - IMAGE parse loop to check for edit chars
Nane: (S) CkLpNC - INAGE parse loop, no synbol count

Purpose:
This is the main parsing routine for INAGE parsing.
It first accepts spaces and multipliers in the inage
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string, then parses the next inage character for
correct syntax.

Entry:
P = 0
R1(R) points to last INAGE synbol which was parsed
D1 points to current position in BldING strean
D(R)=Avhentnd
Return address contains a four-nibble nask used

to parse the next character (see USING header)

Exit:
CkLoop does not return! It jumps to

1) IMerr (if nultiplier=0 is found)
2) CkDlin (2f no natch found 1n parse table)
3) To appropriate parse routine if natch found

(these routines are fixed in the parse table;
they cannot be added to)

Ckloop leaves the RSTK 1n a ness... The parse nask

address 1s left in the RSTK (no problen, since USING

can never be called as a subroutine).

Calls: INnlte, PRSsce, DRANGE, TBLINP

Uses.......
Exclusive: R,8,C,D,00,D1,P
Inclusive: Can use anything when exits to parse handlers

Stk lvls: 3 (before exit to parse handler)

NOTE:
This parser is used only for the following IMAGE syn-
bols, with the corresponding parse handler routines:

X
D
A
. or R
”» or '

Sor hl
l
t
CorP
A

unit's digit z
H,K,B or

in" xX

inp"

mnR*

INrdx
Instr
Insign
ng
ng"

INsep
mm" An

mez»
InHKe™

Only those symbols included in the parse mask (found
at the RSIK address) will be accepted. Any other
character uill cause a junp to CkDlin; 1f the char-
acter 1s not a deliniter, CkDlin will 1ssue a pINCHR
poll,
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Rlgorithn:
(kloop: Increment digit symbol count (in R2(R))
CkLpNC:

1) Fetch next INRGE character, convert to uppercase
Check for digit (DRANGE); if not digit, goto 3).
Else (digit) if digit already found (shULT=1)

goto 2).
Else (digit not found yet) set shULT=1,

urite out multiplier fields to B1dING.
2) Check for digit overflow (nore than 4 digits),

error 1f overflow.
Write out current nultiplier.
Goto 1).

3) Check char for ASCII space. If so, goto 1).
If multiplier pending, test for:

if nult= 0, then error.
if nultz 1, then ignore (back up over

nultiplier fields)
Fetch parse nask fron RSTK address.

4) Read next character fron fixed parse table.
If end of table, jump to CkDlin.
Check nask bit for valid char; if not,
go to 4).

Else (valid char), compare with INAGE synbol:
1f no natch, go to 4
else (natch), jump to parse handler for

that synbol

History:

Date Progranner Modification

12/08/82 nb Urote routine, docunented.

8.14 BOPNN- - Process uOPNR- token during backup

Category: EXCUTL File: MBAING::NS

Nare:(S) BOPNM- - Process uOPNN- token during backup

Purpose:
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To process uOPNN- token during INAGE parse backward
search.

Entry:
P 5 0
D1 points to uOPNN- token in BIdING strean
RO(R)=current position in B1dING strean (any new

token will be written below this address)
R1(R)=address if synbol which caused backward search:

a right parenthesis (to close a field), or the end-

of -inage (to check for unnatched parentheses).
$521 if end-of-1nage search; $5=0 if closing field.

Exit:
4 s 0
Carry clear.
A ulOOPP token, a S-nibble offset pointing to the left

parenthesis location, and a uJiP{} token will have
been uritten to the BIdING strean.

Dizcurrent position in BIdING strean (address passed
in RO(R) minus 9)

Calls: COPYn1, EndBck, INoffs, BLAING

Uses.......
Exclusive: B(R),C,01,P
Inclusive: B(R),C,D1,P,S8

Stk lvls: 1

NOTE:
This backward search during INRGE parsing is performed

to find an open field (a field defined by parentheses).
The search is perforne either to close the field (when

a right parenthesis is found), or to check for
unnatched parentheses at the end-of -inage.

Rlgorithn:
Set B(R)=1 (for COPYn1)
If $5z1 (“end-of-inage"), report “Invalid INAGE" error.
Copy nultiplier fron reserve field to decrenenter

field (adding one to the reserve, fron B(R))

Hrite ulOOPP token to BldING
Conpute offset to left parenthesis position, store it

in B1dING
Nrite uJNP{}) token to BldING.

History:

Date Progranner Modification
cevacacen cere mccceen CT CESCEREBROPEeet ESPEEREOnO®
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12/08/82 no Docunentation

8.15 IMinit - Initiate INAGE output field

Category: EXCUTL File: NBIING::NS

Nane:(S) IMmnit - Initiate INRGE output field
Nane: INin01 - Backup to field delimiter (close field)

Purpose:
To back up through the BldING token strean to the
pending deliniter and re-urite a field deliniter, in
order to identify the type of field for the execution
routines.

Entry:
4 s 0
C(8)=neu deliniter token (see detail, below)
Discurrent position in BIdING strean (any new tokens

will be uritten below this address)
R(B)=INAGE synbol which caused the initialization (in

uppercase)
D(A)cAvhenend
$320 if field has not already been initialized;

$3s1 if field has already been initialized.

Exit:
If pending fields need to be executed (S0=1), then

exits to INGxaqt.
Else,

P20
Carry clear
Dizcurrent position in B1dING strean
C:address of deliniter token
Delimiter token has been re-uritten to identify

neu field.

Calls: D12ROR, BRCK, CSLIRO
FPOLL (pINcpi) if $7=1
InGxqt af SO=1.
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Uses.......
Exclusive: R,B(R),C,RO(R),R2

INin1t also uses $0,32,33,810
Inclusive: If S0=0: A,B,C,RO(R),R2

If S0=1: can use anything in execution routines.

Stk lvls: 3 (unless SO=1: execution routines can use 7)

NOTE:
Uhenever a neu field begins, a delimiter token
(uDELIN) is written to the B1dING strean, along with
tuo 4-nibble fields used for digit counters. Also,
$3 is set=0 to indicate that the field has not yet been

initialized (type of field not yet discovered). INinit

is called uhenever an output character is found; if

$3=1, it returns innediately. Otheruise, SJ is setsl,
and the B1dING tokens are scanned (backwards) until

the uDELIN token 1s found. It is then replaced with
the appropriate token to identify the type of field.

However, if pending fields need to be executed (S0=1),

the token is replaced with a uRESTP (restart parse)

token, and INGxqt is invoked to execute the fields.

INin01 is called to find the field deliniter at certain
tines, for the following actions:

1) when a radix symbol (. or R) is found, one of the
4-nibble counter fields is filled with the nunber
of digits before the radix

2) uhen a numeric field ends, the other 4-nibble

counter field is filled with the total number of

digit symbols.
3) when a sign synbol (S or M) is found, the field

deliniter is adjusted to indicate that a sign

is specified.
4) when the E synbol is found, the field deliniter

is replaced with one which indicates that the
exponent is to be displayed.

At these tines, S0=0 so that execution will not start.

Fast poll for pIfcpi nay change $0, or the flag in
R2(XS) (see C(XS) detail below), if necessary.

Detail:
At entry to INin01, C(XS) is used as a flag to indicate
uhether to re-urite the deliniter. In cases (1) and
(2) above, the field deliniter is not overuritten; in
these cases, C(XS) is nonzero as a flag.

At entry to INin01, C(B)=neu deliniter token to re-
write, or C(B)20 if delimiter nerely has to be ad-
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justed (case (3) above).

Rlgard thn:
Minit: Set $231 (“count digits")

If $3=1, return. ("Field already initialized")
Set $3:=1, SO=1 ("execute pending fields"),

$10=1 (“output field found”)
Set C(XS)=0 (flag for "re-urite delimiter")
Save synbol in Re.

INin01: Save D1 in RO.
If S7=1 and S0=1, fast poll (pIficpi)

1) Back up through tokens:
if ulnPst, then D1412, go to 1)
if unpdl, then D146, go to 1)
if uDELIN, then go to J)
if other deliniter, go to 4)
if uRESTP, then go to 2)
else go to 1)

2) Set S0=1 (don’t execute)
Copy 01 ’ RO(9-5) (nem execution address)

3) Clear R2(R) (digit count)
If SO=1, June to INGxqt: re-urite delimiter

uith uRESPT token and execute pending fields.
If "don’t re-urite deliniter”, go to 6)
If "uriteneu token", go to 4)
If S9=1 ("sign"), then increment delintl

4) Re-urite deliniter
5) Restore D1 fron RO(R).

Mistory:

Date Progranner Hodification

12/08/82 M8 Docurientation

8.16 BldING - Put tokens from C into Bl4ING strean

Category: EXCUTL File: MNBRING::NS

Nane:(S) BIdING - Put tokens fron C into Bl1JING strean

Nanie: (S) Bl1dINR - Put 1 or 2 tokens fron RA into 81d1NG
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Nare: (S) BldIne - Put tokens fron C into BldING strean

Purpose:
To put INRGE tokens into parse strean.

Entry:
BldIMR: R(B)=token and P=0

or R(3-0)=2 tokens and P=2
B1dInG: (=tokens and P=2*(Htokens-1)
BldIne: C(WP)=tokens and P=2*(Wtokens)-|

Dizcurrent position in B1dING strean
D(R)=RvNEnSt

Exit:
P : 0
Carry clear
Exits to NENERR if D1 moves below AviienSt

Calls: none

Uses..... .
Exclusive: P,D1 noved below write

B1dINAR: also does RCEX R

Stk lvls: ©

NOTE:
The “B1dING" strean refers to the token strean used

for INAGE execution. This routine can be used by any

code which needs to urite bytes or nibbles to Available

Menory.

Exanpl: for entry into BIJING, say (7-0) contains
4 tokens. Then enter with P=6.

Detail:
=B1dIMA RCEX AR
=BldING P=PH1
=BldIn+ C=-C AR

CePl
C=-C A
ec=D A
GOYES MEMERR
CD1EX
DAT1=C WP
Ps 0
RTNCC

History:

Date Programer fodification
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12/08/82 MB Docunentation

8.17 1INoffs - Store offset fron D1 in BIdING strean

Category: EXCUTL File: MNB&ING::NS

Nare: (S) IMoffs - Store offset fron D1 in BldING strean

Purpose:
Store a 5-nibble offset fron D1 in the BldING strean.

Entry:
Pr at least 4, If C(15-5) contains nore tokens to

urite into the BldING strean, then set P such that
a P=P+1 will define the entire urite field in C(WP).

C(R)=address-2 for which offset uill be computed.

Exit:
P : 0
Carry clear

Calls: 81dINnA

Exclusive: C(R)
Inclusive: P,D1 (does not use R)

Sth lvls: ©

Detail:
=INoffs RD1EX

C=C-R
RD1EX
C=C
C=C
ACEX

«falls into BldINR>

History:
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Date Progranner Modification

12/08/82 nB Docunentation

8.18 PRSscn - INAGE parse scan

Category: EXCUTL File: NB&ING::NS

Nane:(S) PRSscn - INAGE parse scan
Nane:(S) PRSsc¢ - INMRGE parse scan, increnent DO first

Purpose:
Read a byte fron address in R1(R), scan a table of
values for a natch. If natch found, jump to corres-
ponding routine.

Entry:
P s 0
R1(R)=zaddress of byte to match
Address in RSTK points to table of bytes and relative
offsets (see FINDR for table structure)

Exit:
P s 0
Carry clear
Exits to desired routine if byte natch. If no match,

returns to address past table.

Calls: CONVUC, FINDA

UseS...o.n
Exclusive: C(U),00,A(B)

PRSsc+ also increnents R1(R) by 2.
Inclusive: C(W),D0,R(B)

Stk lvls: 2

NOTE:
The byte fron the address found in R1(R) is read into
R(B) and converted into upper case before the junp to
FINDA.
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See FINDA for description of table of bytes and offsets.

Detail:
=PRSsc+ GOSUB INDO+2 Increnent R1(R) by 2.
=PRSscn C=R1

00=C
A=DATO B
GOSUBL =CONVUC Convert to upper case.
GOVLNG =FINDR

History:

Date Progranner Modification

12/08/82 nB Docunentation

8.19 IMxq2? - Return to IPAGE token executor

Category: EXCUTL File: NBRUSG::NS

Nane:(S) INxq2? - Return to INAGE token executor

Purpose:
Return to IMxq12 (main IMAGE token execution routine)
af ter restoring D1 (token pointer).

Entry:
C(R)=address+2 of next INAGE token to execute.
$5=0
$6=0

Exits
Nay jump to any execution routines.

Calls: Nay jump to any execution routines.

Uses.......
Inclusive: May jump to any execution routines.

Stk lvls: Nay junp to any execution routines.
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NOTE:
Sone INAGE poll handlers will use this entry point
after handling a poll. Since the FPOLL routine does

not preserve D1, this allous a poll handler to jump
to the INRGE token executor with D1 pointing to the
appropriate token.

History:

Date Progranner Modification

12/08/82 nB Docunentation

8.20 USst03 - Output characters fron address in C

Category: EXCUTL File: NBUSG: : NS

Nane:(S) USst03 - Output characters fron address in C
Nane:(S) USst05 - Output characters fron address in D1

Purpose:
To output a character during USING execution; character

display observes WIDTH.

Entry:
USst03: Di=address of current token being executed

Czaddress of characters to be output
USst0S: R=address of current token being executed

Dizaddress of characters to be output
P=0
B(R)=Mcharacters to output
CKINFO nust have been called previously to set up

the output infornation (see CKINFO)
$520 to exit to IMxqi2, $5=1 to return.

Exit:
P = 0
If $50, exits to INxql2
If $521, does a "return", carry clear.

Calls: SENDHD
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Uses.......

Exclusive: R,B,C,R0,S4
Inclusive: R,8,C,D,R0,R1,R2,P,54,D1

Stk lvls: 6

NOTE:
If you want to display only one character, call USGche

Detail:
Before call to SENDUD, sets S4=0 to inhibit EOL before

iten is displayed.

sUSst0J ADIEX
D1=C

sUSst05 RO=R
RB A
SI=0 4
GOSBVL =SENDUD
C=RO
D1=C
1:0 §
GOYES Inmxq12
SI=0 §
RINCC

History:

Date Progranner Modification

12/08/82 NB Docunentation

8.21 USGche - Display character during USING execution

Category: EXCUTL File: NBRUSG::NS

Nane:(S) USGche - Display character during USING execution
Nane:(S) USGch- - Display character during USING execution

Purpose:
To display one character during USING execution.
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Entry:
USGeh-: RSTK address contains table of ASCII characters

Pzpointer into ASCII table
USGche: P=0

C(R)=address of ASCII character
Di1zaddress of current INAGE token being executed.

Exit:
See USst03

Calls: USst03

Exclusive: R(W),B(R),C(R),P
Inclusive: R,B,C,0,RO(R),R1,R2,P,D1

Stk lvls: §S

NOTE:
For USGch- entry, the ASCII table must have a 00 byte

as the first entry. RA value of P=0 would point to the

first byte past this 00 byte.

Detail:
=USGch- C=RSTK Address of ASCII table.

CoP Pointer into table.

CePed
P= 0

=USGche B=0 A B(R)=1=Ncharacters

B:=B+1 AR to display.
R=RO Preserve RO(9-5).
6010 USst0d

History:

Date Progranner Modification

12/08/82 nb Documentation

8.22 USGrst - Suspend USING execution, restart parse
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Mare: (S) USGrst - Suspend USING execution, restart parse

Purpose:
Halt IMAGE execution and restart parsing of INRGE
fields.

Entry:
P :t 0
RI(R)=Progran Counter
RAN storage at AvllenEnd is as shoun in INGxqt header.

Exit:
To Nxtf13 (parse next field).

Calls: GETSTA, CoA201, R2zD1+, CR2DY., INDO--, Mxtfl3

Uses.......
Exclusive: A(R),C,01
Inclusive: INAGE parse routines at Nxtfl3 can use anything

Stk lvls: 2 (before exit to Nxtfl13, which can use all 7)

NOTE:
Most pINXQT poll handlers will return to USGrst, after
they have taken care of their execution.

Rlgori thn:
Restore status bits fron RAN.
Restore address of start of INMARGE string to R3(9-5)

Restore length of IMAGE string to RO(9-5)
Restore address of next parse synbol to RO(R).

Nistory:

Date Progranner Modification

12/08/82 Mo Docunentation

8.23 USGnunm - Evaluate and execute numeric INRGE field

Category: EXCUTL File: NBRUSG::NS
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Nane: USGnun - Evaluate and execute numeric INAGE field

Nane: (S$) USnm0S - Execute nuneric INAGE field

Purpose:
To evaluate (through EXPEXC) and execute numeric INRGE

field.

Entry:
RAN locations as specified in INGxqt header.

USGnun:
P=0
Dizaddress of current token in BldING strean

R(B)=deliniter token which defined nuneric field

USnn0S:
P=0
A(W)znuneric expression (real or inaginary part)

D! points to AvilenEnd-16, which also contains a copy
of the expression in A.

Exit:
Exits to INxql2.

Calls: SET-ST, FPOLL (pINcpu), GetEXP, C+R2D1, DECP=(,
RND-12, ExpEXP, CHKFLV

Uses.......
Inclusive: GetEXP calls EXPEXC, which may use anything

Stk lvls: GetEXP calls EXPEXC, which nay use all 7

NOTE:
USGnun is the routine which formats all nuneric fields.

The value of the delimiting token deternines the status

bit settings, which in turn define the type of fornat-

ting (sign field, exponent field, etc.).

USnH05 is a return point for the pIficpu poll (“complex
field working”).

Algorithn:
Set status bits as specified by nuneric deliniter,
Fetch expression, store at AvfenEnd-16.
Copy expression to B.
Read Mdigits in field, store in D.
Read Mdigits before radix, store in C.
Allow 1 digit position for sign, if sign not specified.
Expand exponent to 5 digit form.
Calculate Wzeroes before first nonzero digit.
Calculate position to round; round expression.
If exponent changed in rounding, decrement Nzeroes.
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If insufficient digits, "IMAGE Ovfl" warning/error.
Store Wzeroes in Ri.
Store rounded expression back in AvfenEnd-16.
If floating field (D's), go to CHKFLT
else go to Ifixql2.

History:

Date Programmer Modification

12/08/82 mM Docunentation

8.24 ENDING - Process end of IMAGE string

Category: EXCUTL File: NBRUSG::NS

Nane: (S) ENDING - Process end of IMAGE string

Purpose:
Process ulflend token at end of INAGE string.

Entry:
P t 0
RAM storage as shoun in IMxqt header.

Exit:
If “not ouput field found” (S10=0), generates

an "Invalid USING" error.
Else:

P=0
D1zAviienEnd+S
C(R)=address of start of IMAGE string. If there

are nore output fields, the INRGE string can now

be recycled.
$0=0,81=0,$2=0,52=0,56=0

Calls: GETSTA, CLOST+, RCVOFS

Exclusive: D1
Inclusive: 01,R(R),C(R),D(R),S0,S1,52,53,36
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Stk lvls: 2

NOTE:
During INAGE execution (output or enter), when the end-
of-1nage 1s encountered the routine TstEnd should be
called to determine if at the end of the output list
(or enter list). 1f so, exat to NXISIN. If not, call
INGEND to recycle the i1nage string.

Detail:
ENDING GOSUB GETSIR Get status bits fron RAN

GOSuB =CLOST+ Set 50, 351,82,83,36=0
S10 10 Output field found?
GOYES <Invalid USING error> No. Error,
D1:D1¢ 8 Gives D143 in RCVOFS

... fall into RCVOFS... Recover offset to start
of 1nage string.

History:

Date Progranner Modification

12/08/82 nB Docunentation

8.25 GetEXP - Expression execute for INAGE output list

Category: EXCUTL File: NB8USG::NS

Nane:(S) GetEXP - Expression execute for IMAGE output list

Purpose:
Call EXPEXC for itens in INAGE output list, screen
expression for valid type.

Entry:
P = 0
R3I(R)=Progran Counter
RAN storage as shown in INGxqt header.
$3 and $6 deternine valid expression types:

S6=1 neans ‘‘nuneric expression acceptable”
$3=0 neans "string expression acceptable"
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Exit:

S3HS6 neans "complex acceptable”
valid type $3 $6
wreooccccen oe -e

nuneric 1 1
string 0 0
conplex 1 0
any (Kor) oO 1

If expression is not of valid type, “Invalid USING".
Else:

P=0
Carry clear
$6=0
1f numeric or conplex expression:
RES register has been updated
A(W)=nuneric expression (or =real part, in

the case of complex)
If string expression, R(W)sstring header except

that R(8)=00.

Calls: TetEnd, NXTEXP, CKINFO, POPMTH, AVE=D1, GETSTI,
POPTST, PUTRES

Uses.......
Calls EXPEXC, which may use anything.

Stk lvls: Calls EXPEXC, which may use anything.
5 levels available to EXPEXC.

Rlgorithn:
Test output list for end-of-list. If so, to NXISTA.
Call NXTEXP, which stores status bits and offset

to D1 in RAN, jumps to EXPEXC.
Pop nath stack.
Restore status bits from RAN.
If nuneric expression:

2) If $6=1, then go to 4). Else go to 3).
If string expression:

If $3=0, then return. Else go to 3).
If conplex expression:

If $3=0, then go to 2).
Else (S321) 1f S6z0 then go to 4).

3) Exit to "Invalid USING" error.
4) Put expression in RES register. Return.

History:

Date Progranner odification

12/08/82 nB Docunentation
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8.26 TstEnd - Test INRGE output list for end of list

Category: EXCUTL File: NBAUSG::NS

Nane:(S) TetEnd - Test INRGE output list for end of list

Purpose:
Test INRGE output list for end-of-list. If not,
positions DO to next expression.

Entry:
P s 0
RI(R)=Progran Counter
RAN storage as shown in INGxqt header

Exit:
P = 0
Carry ah end of output list (DO points past EOL,

nai or al

D1 points to first inage token
R(B)=first inage token
C(B)=RSCII "NH" for test of first inage token,

Carry set: DO points to next expression in output list

Calls: EOLXCK
If end-of-1list, also calls: SetRVE, C+R2D1

Exclusive: Eo,D1
Inclusive: A(B),C(H D1

Stk lvls: 1

NOTE:
If end-of-1ist, R(B) and C(B) are ready to test
first inage token for "¥". If the first token
is a “MN”, then a CR-LF should not be sent out.

Rlgorithn:
Fetch Progran Counter fron R3(R), copy to DO.

1) Read byte fron DATO.
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If R(B) not "," or “;" then return carry set
(R(B) must be first byte in expression)

Increnent DO+2
Test A(B) for EOL, "€" or "!". If no match,

go to 1) (nust be another ",“ or ";"
(Match with EOL, "@" or “1*);
Recover offset to start of INAGE string,

put address in D1.
Read first inage token into R(B).
Load ASCII "H" into C(B).
Return carry clear.

History:

Date Progranner Modification

12/08/82 h8 Docunentation

8.27 USloop - Loop on INRGE multiplier

Category: EXCUTL File: NBEUSG::NS

Nane:(S) USloop - Loop on INAGE multiplier

Purpose:
To process a loop-on-nultiplier token while executing
an JNAGE statenent. Repositions D1 back to start
of nultiplier loop.

Entry:
For a fixed jump (jump back a fixed nunber of nibbles),

P=NAnibbes-1 to jump
P=3 for ulOOPB (loop on byte -- 4 nibble junp)
P=15 for ulOOPS (loop on string -- 16 nib jurp)

For a junp whose length is calculated by a 5-nibble
field,

P=0 for ulOOPP (loop on parentheses)
Dizaddress of loop token in BIdING strean

Exit:
Carry clear
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(P unchanged)
If multiplier has not expired:

loop counter has been decremented.
01 points to start of nultiplier loop.

If multiplier has expired:
the reference counter has been copied into the

loop counter,
D1 is left as it uas passed (points to loop token).

Calls: CK"ON"

Uses.......
Exclusive: C(R),D(R),D1
Inclusive: C(R),D(R),D1,....

Stk lvls: 1

NOTE:
USloop checks if the ATIN key has been hit; if so, it
exits through PARTI (output handler), which goes to

NXTSTH. Thus, an image string like “9999X" mill allow
the user to abort it with the RTTN key.

Algorithm:
Copy D1 to D(R).
Check RTIN key; if pressed, exit.
Increment D1 by P+i.
I¢ PO (loop on byte or string), go to 2)
Else (loop on parentheses):

Move D1 to offset storage
Recover offset to start of loop

2) Decrenent loop counter
If counter not expired, return.
Else (counter expired):

Copy reference counter to loop counter.
Restore D1 fron D(A), return.

History:

Date Progranner Modification

12/08/82 18 Docunentation
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8.28 OCRANT - Decrement multiplier in IMAGE string

Category: EXCUTL File: NBRUSG::NS

Nane: (S) DCRUNT - Decrenent nultiplier in INRGE string

Purpose:
To decrenent loop counter in INAGE string. Rn inage

synbol with a multiplier causes a loop which nust
decrenent the counter each tine.

Entry:
P s 0
D1 points to ulULT token (multiplier)

Exit:
P : 0
Carry clear
D1 ponts to next executing token (D1-8 fron entry)
Loop counter has been decrenented.
If an open parentheses loop, see note below.

Calls: none

Uses.......
Exclusive: A(B),C(R),D1

Stk lvls: 0

NOTE:
If the loop counter is for a parentheses loop which

has not been closed yet (execution of the fields
uss started before the parse routines found the

closing parentheses), then a uOPNUR token (open
parentheses loop uith nultiplier) is found in the
reference counter field. If such is the case, the

uOPNUN token is replaced mith a uOPNM- token to

indicate that the loop counter has been decremented.

Algorithn:
Move D1-4 to reference counter.
1f uOPNUN token in reference counter field, re-urite

with uOPNR-,
Move D1-4 to loop counter.
Decrenent loop counter (DEC mode), replace; return.
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History:

Date Programmer Modification

12/08/82 Mm Docunentation

8.29 NXTEXP - Store pointers, execute next expression

Category: EXCUTL File: NBAUSG::NS

Name: (S) WXTEXP - Store pointers, execute next expression

Purpose:
Store pointer and status bits, call EXPEXC for IMAGE
output itens.

Entry:
P + 0
00=Progran Counter (points to expression to be

executed)
Dizaddress of current BldING token
RAN storage as shoun in INGxqt header

Exit:
Through EXPEXC:

DOz=neu Program Counter
D1=points to item on nath stack

Calls: SetAvn, DI1C-R, EXPEXC

Uses: EXPEXC can use anything

Stk lvls: EXPEXC can use all levels (S availble at call)

Algorithn:
Save status bits in RAN at RAvienEnd+S.

Save offset to D1 (current IMAGE token address) in
RAN at AvilenEnd.

Junp to EXPEXC.

History:
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Date Programmer Modification
Svoevecon  SComecoaceawe

12/08/82 18 Docunentation

8.30 COUNTC - Count output characters in INAGE field

Category: EXCUTL File: MNBUSG::NS

Nane: (S) COUNTC - Count output characters in IMAGE field

Purpose:
To count the number of output symbols in an INAGE
field. Operates on individual synbols, checking
to see if accompanied by a multiplier. If not,
increnents count by 1; if so, adds multiplier
value to count.

Entry:
P st 0
D1 points to symbol which needs to be counted.
B(R)=current count of symbols.

Exit:
DEC mode!
Carry clear
IFno multiplier acconpanied symbol:

Dicgane as entry (address+2 of next token to
execute)

B(S) incremented by 1
If multiplier accompanied synbol:
P=14
D1 points to ulOOPB token (address+2 of next

token to execute)
B(R) incremented by multiplier value

Calls: Tstnd

Uses.......
Exclusive: A(B),B(R),C(R),D(R),P,DI
Inclusive: same
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Stk lvls: 1

NOTE:
An application which processes the ufULT token by
decrenenting the loop counter will want to call
the COUNT( subroutine as follows. The HPIL ROA,
for ENTER USING, 1s an exanple of an application
which needs to call COUNIC this way. :

6OSBVL =COUNTC Count synbol.
SE THE X
P= 0 Multiplier?
GOYES ..<exat>,. No.
Pz 0 Yes. Reset P.
D1=D1+ 4 Fetch reference counter,
DAT1=C 4 copy it into loop
D1=D1- 4 counter,
ce leXit,,

Rlgorithn:
Nove D1-2, to possible ulOOPB token.
Test token for ulOOPB; 1f no natch, reset D142, goto 2)
(uLOOP8 token found -- accompanying multiplier):
Nove D1+6 to reference counter.
Read multiplier value into ((R).
Reset D1 to ulOOPB token.
Set P=14 to nullify LCHEX 1

2) LCHEX 1 for increnenting count
Add B=B+C R for neu count, in DEC node
Return, carry clear.

History:

Date Progranner Modification

12/08/82 ne Docunentation

8.31 MGOSUB - Execute R GOSUB Fron Movable Code

Category: EXCUTL File: NNSGSB::NS

Nane:(S) NGOSUB - Execute R GOSUB Fron Movable Code
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Purpose:
Allous code which may move (such as code within a
LEXfile in RAN) to GOSUB to a utility which may
nove it (such as a file expand utility). The utility
uill return to the LEXfile properly even if it noved.

Entry:
Instead of GOSBVL <address of desired routine’, call
the routine as follous:

GOSBVL =NGOSUB
CON(5) <address of desired subroutine’

Rll registers and nodes should be set up as required by
the subroutine.

Exit:
Execution resunes at the location following the CON(5)

at the call to NGOSUB.
Rll registers, nodes and carry are as returned by

the subroutine.

Calls: STRALL, PSHNCR, POPGSB, RCLALL (falls through)

Uses.......
RAN: SCRTCH, SCREXO, SCREX1, SCREX2
Register usage is dictated conpletely by the

requested subroutine.

Stk lvls: MAX ( 3, <Wlevels used by requested subroutine’)

NOTE:
The scratch RAN is used before and after this code
calls the requested subroutine, but not during.

Thus the subroutine can use the scratch RAR locally,
but not to pass information back to the calling
routine. The calling routine obviously cannot kee

anything there which is expected to survive =NGOSUB.

sNGOSUB acts transparently for everything, including
CARRY and SB.

Because the return address is kept in RAN, the called

subroutine will see the return address of NGOSUB, not

of the calling code. So NGOSUB cannot be used to call
a subroutine which uses the return address as a pointer

to data (such as FINDA, TBLINP, CALBIN and FPOLL).
Neither POLL nor FPOLL can be called through NGOSUB.
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Callers to POLL can breathe easily despite this caveat.
POLL also updates the calling address, and so can be
called directly fron novable code. This is not the
case for FPOLL.

Detail:
Calling sequence:

GOSBVL =NGOSUB
CON(5) <address of desired subroutine»
(execution resunes here af ter return

Rlgorithn:
Stores the return address (address past the CON(S)) on

Gosub stack.
Executes subroutine; address on Gosub stack will be

adjusted as necessary if subroutine does a RFRDJ.
Retrieves return address fron Gosub stack.
Returns to code which called us.

History:

Date Progranner fodification

08/31/82 Nn Hrote

8.32 SIRHDR - String Header

Category: EXCUTL File: NMNSUTL::NS

Nane:(S) STRHDR - String Header

Purpose: Ensures there's enough nenory to push string
on the math stack, then writes out string header

Entry: C(R)=NNIBS IN THE STRING
o! at top of nath stack
20

Exit: R1[{A) points to string header on stack
D1 points past the header (uhere string will go)
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R1[15-5) = R[15-5) on entry.
R{15-5) = C[15-5) on entry.
C{R) preserved.
Carry Clear.

ERROR EXITS IF NOT ENOUGH MEMORY

Calls: none

Stack lvls: 0

Uses: A, C, 01, RY

History:

Date Progranner Modifications

07/04/82 S.u. Added docunentation. Modified
code to use RVAENE, instead of
TFORN, as place to push string.

10/22/82 NN Reurote

8.33 SENDEL - Send EndlLine to Device via Handler

Category: EXCUTL File: SBRIO0::NS

Nane:(S) SENDEL - Send EndLine to Device via Handler

Purpose:
Transmit an “EndLine” to a device by calling the
the appropriate handler routine.
Updates colunn count by the nunber of characters
in buffer.

Entry:
Statenent scratch set up by CKINFO

Exit:
Ps=0

Calls: Device handler specified in statement scratch
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Uses.......
Exclusive: A(N), C(R), D(R), DV

Inclusive: R(N), B(N), C(K), D(W), D1, P, RI(N), R2(R)

Does not use DO, Status.

Stk lvls: 3

Note: 00 NOT USE DO OR STATUS BITS!!!

Detail:
This routine calls the Part 2 handler by entering

the SENDIT code.

History:

Date Programmer Modification

06/25/82 B.S. Updated docunentation

8.34 SENDIT - Send Buffer to Device via Handler

Category: EXCUTL File: $BRI0::NS

Narre: (S) SENDIT - Send Buffer to Device via Handler

Nane:(S) SEND20 - Send Buffer to Device via Handler

Purpose:
Transnit a buffer of 8-bit ASCII characters to @

device by calling the appropriate handler routine.

Updates colunn count by the nunber of characters
in buffer.

Entry:
Statement scratch set up by CKINFO
SENDIT:

D1 points to first byte of buffer
Buffer end is at (RVHENE)

SEND20:
D(R) point to first byt of buffer
A(R) is length of buffer (in bytes)
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Exit:
P=0

Calls: D1@POS,
Device handler specified in statenent scratch

Uses.......
Exclusive: R(H), C(R), D(A), D1

Inclusive: A(W), B(W), C(H), D(W), D1, P, RI(H), R2(R)

Does not use DO, Status.

Stk Ivis: «4

Note: DO NOT CHANGE DO OR STATUS BITS!!!

Detail:
For the 10 handler, the following are the entry

conditions:
D(R)=Starting address of buffer,
A(R)=Length bf buffer(in bytes).

The handler nay use any CPU registers
except 00, and the status bits.

The handler has 3 stack levels (RSTK) available.

History:

Date Progranher Modification

06/25/82 0.8. Updated docunentation

8.35 OPART2 - 10 Handler For Built-In Display

Category: EXCUTL File: $8810::M$

Nane: (S) DPART2 - 10 Mandler For Built-In Display

Purpose:
Sends output to display devices at execution tine
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Entry:
P : 0
D(R):Start address of buffer

A(R)zLength of bufer (in bytes)

Exit:
4 rt 0
D1 points past last char sent (to next output char)

Calls: CSRUP9,DSPCHA, CK"ON"

Uses.......
Exclusive: R1(W), R2(R), R(N), c(u), D1

Inclusive: R1(¥), R2(R), R(M), B(M), C(W), D(N), D1

Stk lvls: 3

Detail:
1514131211109 8 7 6 5 4 3 2 1 0

RY usage: | entry DO | buffer D1 |

R2 usage: | | | counter Mchr|

History:

Date Programner Modification

10/19/82 B.S. Updated documentation

01/27/83 A.B. Docunented exit conditons

8.36 DOPART3 - Finish up DISP line

Category: EXCUTL File: SB&IO::NS

Nare: (S) DPART3 - Finish up DISP line

Purpose:
Puts finishing touches on a DISP statement line,

specifically, causing the display to be built and

the line to be scrolled if necessary.
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Entry:
P : 0
InhEOL(ST4) set if CR/LF has not just been sent to
display

Exit:
P rt 0

Calls: DOSCRL

Uses.......
Inclusive: A,8,C,D,00,01

Stk lvls: §

History:

Date Programmer Modification

11/01/83 0.8. Rdded documentation

8.37 PUIRES - Put Numeric Result Into RES

Category: EXCUTL File: $BRIO::MS

Name: (S) PUTRES - Put Numeric Result Into RES

Purpose: Put numeric expression in RES register,

Entry: 01 points to start of nuneric expression on stack
(or any desired location).

Exit: Carry clear: real. Carry set: complex.
D1= sane value as entry.
P=0. Sets HEX mode.

Calls: POPIN

Uses: P, R(W), B(0), DO
RO 2f complex.
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Stk lvls: 1

Rlgorithn:
Call POPIN (express purpose of checking nuneric arg)
Set DO= RESREG
If conplex, read 34 nibbles fron the Math stack to

put in the RES register.
If real, sinply write A(H) into the RES register.
Returns D1 to original value.

History:

Date Progranner Modification

08/26/82 N.B. Hrote routine

8.38 CKINFO - Check Handler Information

Category: EXCUTL File: $SB&IO::NS

Nane:(S) CKINFO - Check Handler Information
Nane:(S) CKINF- - Specify DISP Stnt & Set Handler Info

Purpose:
Guarantees that info in STRTRO,STHTR1 is correct for
the statenent that is being executed.

Entry:
P=0, HEXNODE

Exit:
P=0,Carry clear

Calls: POLL

Uses.......
Exclusive: R, C
Inclusive: R,8,C,D,FUNCDO,FUNCD1,FUNCRO, FUNCRT, STHTRO

Stk lvls: <4
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NOTE:
Function RAN is NOT preserved through CKINFO!!!

If NLFFLG is not clear, WLFFLG,STNTRO and STHTR! are
updated

Detail:
RAN utilization:

Pos/Hidth EOLLEN (Number of nibs)

Handler Chari

Statenent | Char¥2
Type

Charl
ALFFLG

I | Reserved for polled
vVYyy v vy Vv Vv Vv handlers

Mit) 5 1S 11121212 | 14 |

| |
STNTRO SINIRY

If NLFFLG is clear then routine returns quickly
otheruise a handler address and other infornation

is set up to transfer information to the device

which is appropriate for the statenent. The states

are coded as follows:

NLFFLG 0 --> Information okay
fF --> Information not reliable

Statenent type 0 --> DISP
1 --> PRINT
2-F --> POLL for setup

2 --> OUTPUT
J --> PLOT
4-F --> Reserved

History:

Date Progranner Modification

11/09/82 N.1. Updated docunentation
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8.39 EXCPAR - Execution Tine Expression Parse

Category: EXCUTL File: $SBIO::NS

Nane:(S) EXCPARR - Execution Tine Expression Parse

Purpose:
Parses an expression in the constraints of an
executing statenent.

Entry:
Carry clear: D1 contains pointer to input strean

Carry set: R(R) contains pointer to input strean
The pointer to the input strean is also used as

a starting point for the parse stack.
{AVEnS) 18 start of output buffer

2

Exit:
P = 0
(RVRERE) = D1 on entry
See exit conditions for EXPPAR

Calls: RAVE=D1,EXPP10

Uses.......
Exclusive: C,D0,D1,R3, (RVNERE)
Inclusive: R,B,C,D,00,01,RO,R1,R3

Stk lvls: 3

History:

Date Progranner Modification

nos Bs. Addeddocumentation
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8.40 REPROM - Repronpt for input

Category: EXCUTL File: SB8I0::NS

Nane:(S) REPRON - Reprompt for input

Purpose:
Sends buffer to display following prompt and positions
cursor to start of line.

Entry:
C(R) = Pointer to buffer to be displayed
R3(R) = Pointer to quoted string that is prompt

Exit:
Exits via DONNR

Calls: DONNA

Uses.......
Inclusive: R,8,C,D,00,D1,R3

Stk lvls: 4

History:

Date Progranner Modification

11/01/83 B.S. Added documentation

8.41 INPOFF - Restart statement after DSLEEP

Category: EXCUTL File: $SB3IO::NS

Nane:(S) INPOFF - Restart statement after DSLEEP
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Purpose:
Allous a statenent to set itself to be restarted

if continue is pressed, then turns off machine.

ATIN key will send nachine back to BRSIC interpreter
which will suspend execution.

Entry:
P = 0

Exit:
Exits through NFERRS

Calls: FINLIN,DSLEEP, NFERA2, NFERRS

Stk lvls: 6

History:

Date Progranner Modification

11/01/83 B.S. Added docunentation

8.42 VALOO - Parse and Execute a String on Stack

Category: EXCUTL File: SBAVAL::NS

Nane:(S) VALOO - Parse and Execute a String on Stack

Purpose:
Systen VAL function. Converts a string into a number,
Any valid numeric expression nay be passed.

Entry:
P = 0
D1 points to string on top of nath stack.
ST10 (=ValSub) set iff VAL is being called

as » subroutine.
Hill cause "Data Type" error instead of
"Invalid Argunent” and will require the
valid expression to be followed by a CR.
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Exit:
P :t 0
String on top of stack has been replaced by the value

obtained by parsing and executing the string.

Calls: KXHERD, STKCHR, ADHERD, REVPOP, EXCPAR, OUTBYT,
NOVED2, PSHSTK, EXPR, POPSTK,POPIN, AVE=D1, NFERR

Uses.......

Inclusive: A,8,C,D,R0,R1,R2,R3,R4,01

Stk lvls: 4

NOTE:
This routine calls expression execute which nay call a

user defined function; this nay alter a lot of RAN

locations. The DO that is passed in is kept on the

GOSUB stack so it will be updated if merory noves.

Rlgori thn:
Appends a CR to string on stack.
Reverses string.
Parses string and verifies it is a valid numeric expr.
Appends an EOL to parsed code.
Moves parsed code onto stack, coverin original string.

Saves 2 RSTK levels and DO (PC) on 6OSUB stack.

Calls EXPR to evaluate expression.
Pops value fron stack.
Collapses parsed code fron stack.
Checks validity of pointers saved on GOSUB stack

and jurps to MFERR(eNHCOR) if any are not valid.

‘Restores 2 RSTK levels and 00 (PC) from GOSUB stack.

Pushes value on stack.
Returns

Mistory:

Date Programmer Modification

02/04/83 8.5. Addeddocumentation
04/08/83 B.S. Modified routine to observe $10.
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8.43 CHKEOL - Check if at End of Statement

Category: EXCUTL File: SCADAT::NS

Name: (S) CNKEOL - Check if at End of Statement

Purpose: When processing the PRINT or READ list, check

to see if just past the last variable on the

list,

Entry: DO = Program counter

Exit: Carry set => Not at end of statement yet.

Carry clear => PC is at end of the statement

Uses: R(B), ((B)

Stk lvls : ©

8.44 NXTVAR - Get next Variable from RERD list

Category: ENXCUTL File: SCRDAT::NS

Nane: NXTVAR - Get next Variable from RERD list

Nare:(S) NXTVA- - Get next Variable fron READ list

Purpose: Get the next variable from the RERD list, the
variable will be created if it does not yet exist.

Entry: DO @ the next variable token

Exit: The updated DO (past the variable) saved in STHTDO
NTHSTK is set to current top of stack.
The variable value or its dope vector is on top of
nath stack.

DEST has been called ( DEST will save all the
information in STATRO & STHIR1 that need to assign a
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value from math stack to the variable).

Calls: EXPEX-

Uses: R11 CPU registers, scratch RAM and status.

Stk lvls: §

8.45 SIKVCT - Process Array Dope Vector

Category: EXCUTL File: SCADAT::NHS

Nane: (8S) STKVCT - Process Array Dope Vector

Purpose: Process an array dope vector on nath stack. When
printing or reading an array to or fron a data file,

it is done one element at a tine. The array dope vector

will remain on the stack until done, so it can be used

to keep track of the next element addr and nunber of

elenents left to be done.
The dope vector on the math stack will contain :
Nibs Meaning
CEREEe eer ceeceemceREheccecsccceTeaohetRctccswecansases veosw

0 Variable type. R-Int, B-Short, C-Real....

1 Dinensions. (1 or 2)
2 Option base.
3-6 Maxinun string length if is string variable
7-10 Nunber of elements left to be done.
11-15 Next element address.

Entry: D1 @ stack pointer
EXIT If S8 =1, reuite dope vector

Following status bit will be set properly :
Notnun(S0) - Not simple real
Array ($1) - Nuneric or String array
String($2) - String or string vector
Cnplex (83) - Conplex nunber or Conplex array
If is an array elenent(S1=1):

Carry clear => Rl] elenents done
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STACK(10-7)= Number of elenents left
STACK(6-3) = String nax. length in bytes
STACK(15-11)s Next elenent address

Used: R,(,DO,D1

8.46 NXTADR - Get Rddress of Next Array Elenent

Category: EXCUTL File: SCADRT::NMS

Nane:(S) NXTRDR - Get Rddress of Next Array Element

Purpose: Get the address of next elenent of an array

Entry:
NTHSTK pts at the array dope vector(top of stack)
S8 = 1 If to get the address of the first elenent

When the dope vector 1s first tine recalled to
the nath stack, the address field already
point to the next element address. Set S38 will
1t been moved to next elenent address.

Exit: Carry clear:
D1 @ Top of stack
S-RO-3 = Data type: O- real, 1-short, 2-integer

€- conplex, F- short conplex, D-STRING
S-RO-0 = next elenent address
If is a string vector:
RI = Nax. string length
S-R1-1 = Nax, string length

Used R,C,DO,D1, STATRO, STATRY, RI (if string vector)

Stk lvls: 1
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8.47 NXTELR - Get Next Array Elenent

Category: EXCUTL File: SCADAT::NS

Nane:(S) NXTELN - Get Next Array Elenent

Purpose: Get next array element
While printing or reading an array, the array
vector on the stack is used to keep track of next
elenent address and # of elenents left. This
routine mill get the next elenent and update the
vector information.

Entry:
The dope vector on the math stack will contain :
Nibs leaning
—eceowe PEERY ETT PTY YYPTYPTYYPPY ITEEEEEEA ELLEELLX XXJ

E- Complex, F- String
1 Dimensions. (1 or 2)
2 Option base.
3-6 Raxinun string length if this is string variable
7-10 Nunber of elenents left to be done.
11-15 Next elenent address.

Exit: Carry set => Rl] done, there is no next element
Carry clear => Not done yet, there are more elements.

SS = 1 if no roon on math stack to recall the value
of next elenent.

If nuneric array:
B = Next elenent
The elenent count and next element address will

be updated in the array dope vector on nath
stack,

If still room on stack, the element will be
uritten to the stack on top of the array dope
vector and the NTNSTK will be updated

If is a conplex array:
0 = Inaginary part
B = Real part
The tuo number uill be written to stack too

If string: DO @ string start
A: Rddress past the string element
C= String length in nibs ¢ 4
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Note:
The data type, such as real, string or complex, should
still be indicated by S2 and $3 :
$2 = 1 - String
$3 = 1 - Conplex

Used: R,B,C

Stk lvls: 1

8.48 STRHED - Generate String Head on Stack

Category: EXCUTL File: SCBDRT::NS

Nane:(S) STRHED - Generate String Head on Stack

Purpose: Generates string header on stack

Entry:
The string data is sitting on top of NTHSIK
D1 @ top of the string
(RTHSTK) @ end of the string (beyond last character)

Exit: String header will be written on top of the string.
D1 @ string header.
(NTHSTK) @ string header,
If not enough nerory to generate the header(16 nibs),
it will direct exit to NFERR error routine.

Calls: STK16?

Uses: R,B,C(R),00,D1

Stk lvls: 41
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8.49 GETCHM - Get Channel Nunber

Category: EXCUIL File: SCBFIL::NS

Nane:(S) GETCHM - Get Channel Number

Purpose: Get the Given channel for a statement

Entry: DO points at the channel nunber token.

Exit:  R(B) = Channel nunber in binary
00 past channel nunber
CHNNSV = Channel #
Error exit if channel # > 255 or <= 0

Uses: Rll CPU registers, status. scratch RAN except
All scratch RAN except STATRO, STATRY
(Expression execution is called)

Calls: EXPR

Stk lvls: ¢5

8.50 DINSTK - Set DI at NTHSTK (RVRENE)

Category: EXCUTL File: SCASUB::NS

Nane:(S) DINSTK - Set D1 at NIHSTK (RVAENE)

Purpose: Set D1 to point to available merory end (top of
nath stack)

Entry: None.

Exit:
1 @ Top of nath stack (available nenory end)
C(R) = Address of RVAENE
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Calls: None.

Uses: (C(R)

Stk lvls: 0

8.51 DIFSTK - Set D1 to FORSIK

Category: EXCUTL File: SCASUB::NS

Mane: (8) DIFSTK - Set D1 to FORSIK

Purpose: Set D1 to top of FOR/NEXT stack.

Entry: None

Exit: DV points at FOR/NEXT STRACK

Uses: C(R)

Stk lvls: 0

8.52 TRFRON - Trace Line Nurber

Category: EXCUTL File: SCATRC::NS

None: (S) TRFROM - Trace Line Number

Purpose: Routine to generate the “Trace nnnn to" in display.

The current line nunber is computed fron PCADDR.

Entry: PCRODR @ current line length
P=0
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Exit: Send "Trace nnnn to" to display buffer
(via AVS20S)

Calls: TRCLIN

Uses: R,8,C,0,00,01,00, RO, P

Stk lvls: +4

Note: Mill exit to error routine if not enough menory to
buffer the display line.

$.53 TR10 - Generate Trace Message

Category: EXCUTL File: SC&TIRC::NS

Nane: TR10
Nane: (8S) TRT0+
Nane: TRT0-
Nane: TRT0*

Purpese: Generates "to nnn" for TRACE FLOW node.

The line nunber is conputed from DO on entry.

Generate Trace Nessage
Generate Trace Message
Generate Trace Hessage
Generate Trace Nessage

Entry
DO is pointing at sone where in the current line.

(R line can have multiple statements)

TRT0¢: DO pts at EOL/@ preceding a staterent
P=0

TRTOr: DO pts at the line length of a statenent.
IRT0-: DO pts at middle of a statenent
TRT0%: DO pts at EOL preceding the current line.

Exit: Via CRLFSD
TRT0¢: R1 = DO on entry.

Calls: CPLN10, DO=PCA, DSBFCK, DSINTR, TRFN20.

Uses:

R,08,C,0,00,D1,59
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TR10¢ also uses R1 to save the DO on entry.

Stk lvls: +5

History:
Date Programmer Modification
cacocos er mcccoesn Cees rT CCERemeronEEECRSed

3/11/83 SC Docunent

8.54 LINSKP - Line Skip

Category: EXCUTL File: SGREXC::MS

Nane: LINSKP =~ Line Skip
Nare:(S) LNSKP- - Line Skip

Purpose: Skips to next statement

Entry: 2 entry points:
1) LNSKP- - PCADDR points to stnt length byte
2) LINSKP - DO points to stnt length byte

Exit: DO points to end of statement token (t@ or tEOL)

A(R) = DO
B(B) = Statenent length
Carry Clear

Calls: D0=PCR (LNSKP- entry only)

Stack lvls: 1 (INSKP- only)
0 (INSKP entry)

Uses: A(R), B(R), DO

History:

Date Programmer Hodifications

07/01/82 S$. MW. Added docunentation
10/15/82 S$. MU. Call to DO=PCA to save code
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8.55 NXISTA - Scan to Next Stnt/Jump to BASIC Loop

Category: EXCUTL File: SGSEXC::N$

Mare: (S) NXTSTH - Scan to Next Stnt/Jump to BASIC Loop

Purpose: Next statement scan & junp to BASIC loop @ RUNRIN

Entry: ENTRY POINTS!
NXTSTN - entry point to go on to the following

statement. No assunptions nade.
PCADDR must be current,
sENDx flag mill be explicitly cleared.
entry point for INAGE & REN.

NXTST1 - Entry point for END execute. (sENDx=1)
PCADDR nust be current.

NXTST2 - DO points at statement length byte.
Assunes sENDx is clear

NXTST3 - DO points at EOL token
Assunes SENDx is clear

NXTSTS - DO already points at EOL token
Explicitly clears sENDx
Entry pt for routines which nay
have inadvertantly set sENDx, perhaps
via EXPEXC

LABEL

-

Label 'execute’ (NOP)

DATA - DATA statement execute (NOP)
BANG REM (!) execute (NOP)

Exit: DO POINTS TO @ OR EOL TOKEN
Through RUNRTN

LABEL:
Skips ASCII Label
If Multi-staterent line (“€")

Through RUNXLP (to avoid SST between Labels)
else

Through RUNRTN (uith DO @ EOL)

Calls: none
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Stack lvls: 0

Uses: A(R), B(R), C(R), DO, S1 (sENDx)

Detail: USED 10 "EXECUTE’ REM, LABEL, DATA STATEMENTS

The END Execute flag is RLUAYS cleared by NXTSIN
END enters at NXTST1 with sENDx set
This 1s necessary when a program 1s NOT to continue

Label] Execute:
@EOL return to BASIC loop

History:

Date Progranner Modifications

07/01/82 S.\. Rdded docunentation
03/3/83 J.P, Shaft C(B) for ASCII check

8.56 TKSCN¢ - Token Scan

Category: EXCUTL File: SGREXC::NS

Nane:(S) TKSCN+ - Token Scan
Nane: TKSCNA  - Token Scan
Nane:(S) TKSCN? - Token Scan

Purpose: Search program nenory (or statement buffer) for
a specific 2 nibble begin BASIC token

Entry: (9) contains token to match on
=0

D(R)= PRGNEN if in a progran
z= end of statenent buffer, otheruise

3 Entry points:
1) TKSCN+ - DO at tEOL before search start
2) TKSCNA - DO at sone statement length byte
3) TKSCN? - DO at tEOL or t@ before search start.

Exit: CARRY SET =» Token found & DO points to it.



HP-71 Software IDS - Entry Point and Poll Interfaces
Execute Utilities

CARRY CLR => Searched to progran end
(or statement buffer end) without
finding a natch.

Calls: none

Stack lvls: 0

Uses: A(R),B(R),C(R),D0

History:

Date Progranner HNodifications

07/01/82 S.\. Added docunentation
02/07/82 S.A. All references to F-RO-0 & $9

to save CURRL have been
elininated.

8.57 EOLSCN - tEOL Scan

Category: EXCUTL File: SGREXC::NS

Nane:(S) EOLSCN - <tEOL Scan
Nane: EOLSNS - tEOL Scan
Nane: EOLSN? - EOL Scan

Purpose: Scans to tEOL (as opposed to t€ OR tEOL)

3 entry points:
1) EOLSCN - PCRDDR at current stnt len byte
2) EOLSNS - DO at t@ or tEOL

C(8)=tEOL
2) EOLSN? - DO at t@

C(B)=tEOL

Exit: DO POINTS TO EOL; R(B) = EOL TOKEN; CARRY SET
If EOLSCN entry point used, P=0,

Calls: LINSKP
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Uses: A(R), B(R), C(B), DO

Stack lvls: 2

History:

Date Progranner Modifications

07/01/82 S.W. Added docunentation
01/17/83 S.H. Added EOLSNS entry point

8.58 KEYFND - Key Rssignnent Find

Category: EXCUTL File: SGREXC::NS

Nane:(S) KEYFND - Key Rssignnent Find
Nane: KYFND¢ - Key Rssignnent Find

Purpose: FINDS SPECIFIED KEY RSSIGNRENT IN keys FILE

Entry: P= 0
2 entry points:

KEYFND - B(R)=keycode
2) KYFND+ - D(R)=keycode

R(R) points to header of keys file

Exit: CARRY CLR=> NO MATCH
D1 points past last entry which
had a smaller keycode value

SET=> MATCH FOUND, D1 AT ENTRY.
C(R)=Entire entry length
DO points to file header end

P=0
B(R)=KEYCODE
If entry point KEYFND was used then:
S8=12> NO keys FILE

=0z> DO POINTS 10 FILE HERDER END
R3 POINTS TO FILE START

Calls: FILEF, LAKEYS - only KEYFND entry point
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Uses:
exclusive... A, B(R), C, 0, D1, DO
inclusive... R, B(R), C, 0, D1, DO, S6,S8, R3 - KEYFND

Stack lvls: 1 KEYFND entry
0 KYFND+ entry

History:

Date Progranner Modifications

07/01/82 S.A. Added docunentation

8.59 KEYDEL - Key Rssignnent Delete

Category: EXCUTL File: SG3EXC::NMS

Nane:(S) KEYDEL - Key Rssignnent Delete

Purpose: 1f there's an assignment string associated with
specified key, delete it.

Entry: B(R) = Keycode
P=0

Exit: P=0
Carry Clear
Rny assignnent to that key is deleted
via RFAD--

Calls: KEYFND, hOVEUR, KYPRCK

Uses: A-0, 01, DO, RO,R1,R3, $6,58

Stack lvls: J

History:

Date Progranner Nodifications

07/01/82 S.W. Added docunentation
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12/29/82 S.M. €Elininated call to RFRD94

8.60 GIKYCD - Get Keycode

Category: EXCUTL File: SGREXC::NS

Mare: (S) GIKYCO - Get Keycode
Narie: (S) GIKYCe - Get Keycode

Purpose: Evaluates string expression 8 returns keycode

The GTIKYCD entry assunes that DO points to the

expression to be evaluated. It errors if the
string is null.

GTKYC+ assumes that the evaluated expression

is already on the stack. A status bit setting
on entry indicates whether or not 3 null string
should cause an error exit.

Entry: 2 entry points:
1) GIKYCD - DO at expression.
2) GTIKYC+ - Evaluated string on stack.

$10=1 => Null string doesn’t cause
error exit.

Exit: CARRY CLR => B(R) = Keycode - between 1 & RS
A(R) = Shift value (0,56,112)

If error encountered, error exits through NMFERR
uith eDATTY or eIVRARG:

Calls: EXPEXC, POP1S, DECHEX, CONVUC, DRANGE, MEMBER

Uses:
Exclusive... R-D, D1,DO, $8,89,510
Inclusive... Above ¢ RO-R3, SO-S11, all of function scratch

Stack lvls: §

History:
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Date Progranner MNodifications

07/01/82 S.M. Added docunentation
12/17/82 S.M. When key assigned using ascii

char (not key), nou erroring on
alternate characters; for exanple
those with ascii val less than 32
(blank) or greater than 125 (}).
Has naking assignments to keys in
non-obvious way.

01/26/83 S.M. Between ascii values 32 & 125 are
4 values uhich aren’t represented

on our keyboard - these are nou
trapped out.

02/22/83 0.8. Changed GTKYC* entry point to
allow returning with carry set
and B(R)=0 if null string passed.

8.61 STMBUF - Collapse statement buffer check

Category: EXCUTL File: SGREXC::NS

Mane: (S) STHBUF - Collapse statenant buffer check
Mane: (8S) STMBCL - Collapse statement buffer check

Purpose : Sone statements need to collapse the statement

buffer uhen executed fron the keyboard.
These statements are: CONT, RETURN, ENDSUB, ENDDEF
They call the entry point STRBUF.

STNBUF - Collapses Statenent Buffer only if no

program is running
STNBCL - Collapses Statement Buffer, unconditionally

Entry : S13 = 0 if the statement is executed fron keyboard

STNBCL: Rluay collapses

Exit : Carry set

Calls : I/0COL, STNBFD Nay exit via FORUPD
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Uses : R-D, DO, D1, S14 (STNBUF entry only)

Stk lvls : 2

History:

Date Programmer Modifications

01/27/83 S.M. Rdded call to RFADJ- to zero
references to collapsed buffers.
Additionally uses RO,R1

05/19/83 J.P. Set NoCont if not running so
ENDSUB, ENDDEF , RETURN will SUSP

8.62 SCOPCK - Scope check

Category: EXCUTL File: SG3EXC::NS

Name: (S) SCOPCK - Scope check

Purpose: Verifies if an address is in current progran scope

Entry : A(R)= RDDRESS 10 BE VERIFIED

Exit:
R is preserved fron entry
Carry clear - Address in current progran scope
Carry set - Address out of current progran scope

Calls: none

Uses: C(R),D0

Stk lvls: +0
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8.63 KEYNAM - Return key nane string fron keycode

Category: EXCUTL File: SGSKEY::NS

Nare: (S) KEYNAN - Return key nare string fron keycode

Purpose:
Returns string representing a keycode

Entry:
A(B)=Keycode to be narned.

Exit:
A(MP)=ASCII for kéycode.
Pzlord thru pointer length of text
UseQuo(30) set iff double quotes should be used
to surround string.

Calls: RANGE, HXDASC

Uses: R,B8,C,R0,50,51,82,00

Stk lvls: 2

History:

Date Programmer Modification

11/10/83 B.S. Updated documentation

8.64 NFERA2 - Position DO to start of BASIC stmt.

Category: EXCUTL File: TI&ERD::NS

Name: (S) WFER42 - Position DO to start of BASIC stnt.
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Purpose:
To position DO to start of BASIC stnt -- to either
an "@" character, or the line nunber.

Entry:
PCADDOR pointer must be updated already (points

to the first token in the BASIC statement).
$13=0 1f program not running

s1 1f program running.

Exit:
(P unchanged)
Carry set: progran not running (S13=0 at entry)
Carry clear: progran running (S13=1 at entry)

DO points to either the “@"' character
or to the line nunber at the start of
the BASIC statement,

Calls: DO=PCA, RTCHK

Uses.......
Exclusive: DO
Inclusive: R(R),DO

Stk lvls: 1

NOTE:
This routine does not find the start of a BRSIC state-
nent -- call CPLK10 for that. For NFER42, PCADOR must
already point to the first token in the statement,
This routine sinply backs up DO to the “@" (00-2),
or the line nunber (DO-6).

Rlgorithn:
If $13=0 (program not running), return.
Fetch PC fron PCADDR, put in DO.
Back DO up 2 nibbles, to possible "€",
ATCHK: If DO points to "@", rtncc.

Else, DO-4 to point to line nunber,

History:

Date Progranner Modification

12/08/82 nB Docunentation
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8.65 1BNMSTX - Find and Build Nessage Fron Lex Table

Category: EXCUTL File: TIZERD::NS

Nane: TBASTX - Find and Build Message Fron Lex Table
Nane:(S) 1B1SGS - Find and Build Message Fron Lex Table
Nane: NsgRvs - Build nessage fron table, in AvflenSt

Purpose:
Search LEX tables for desired message, and build it
into a buffer at DO.

Entry:
NsgAvs -- RAN location ERRN contains desired nsg
TBNSTX -- DO points to buffer to build nessage.

RO(3-2)= LEX IDK, RO(B)= nsg N.
Pz desired value to clear portion of RO.

Exit:
00 points to FF terminator at end of built nsg.
P=0, C(B)= FF.
Carry cleared.

Calle: LXTFND, DOASCI, CSRUP9, CSLWPY, RANGE,

Uses:
Exclusive: R,8,C,0,D1,00,R0,P,

R2 (if nsg calls for text insertion)
Inclusive: sane

Stk lvls: 2

Rlgorithn:
NsgAVS Set DO=RvlenSt

Copy ERRN (Fron ERRW) into ((3-0)
TNBSGS Set P=15 to disallou all text insertions
1BNSTX Save nsg nunber in B

(1) Clear RO(HP)
Set Dizstart of LEX 1/0 buffer (LXFND)
If nessage is fron LEX 10=00, go to (3).

(2) Chain through buffer until:
End of buffer: Send out null (nsg NOG0O)
LEX buffer match.

Conpute offset to LEX file nessage table.
Check nessage table range; 1f no match,

go to (2)
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(Range natch:)
Save address of table in D(R).

(3) If searching for table title, set nessage
nunber=00

Search table for nessage nunber
If no natch, send out null (nsg #0000)
(Ressage natch:)

(4) Process cells:
If cell id 2 C, go to (5).
If cell 1d < B, then call DORSCI

to output Nchars. Process next cell.
If cell 1d = B, then read next nib,
call DOASCI. Process next cell.

If cell 1d = D, store present table
address in RO, set Di=address in D(R),
go to (3).

If cell id = E, set Diznainfrane table
address, store present table
address in RO, go to (3).

If cell id = FO, set B=new nsg nunber
fron table, go to (1).

If cell id = F1, set Bznen nsg nunber
fron R2, go to (1).

If cell 1d = F2 or F3, fetch codes fron
R2, store present table address in RO,
call DORSC]. Process next cell.

(5) If table address in RO (from previous cell)
set Di=that address, go to (4).

Else, fall into DO=AVS, return.

History:

Date Progranner Modification

01/05/83 nB Docunentation

8.66 FLDEVX - Nake Device Code Explicit

Category: EXCUTL File: TI&UTL::NS

Nane:(S) FLDEVX - Nake Device Code Explicit
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Nane: FLDEV+ - Nake Device Code Explicit

Purpose:
Naps the FSPECx device code into the FIB device code
nithout having to find the file using FINOF. In certain
cases naps unspecified device states to appropriate code.

For SOURCE device:
Does NOT nap undefined device to MAIN. Identifies port
if explicit. Returns carry set only for illegal port.

For DESTINRTION device:
Naps undefined device to MAIN, explicitly identifies
port. Returns carry set for illegal or unspecified
port.

Entry:
S3(sDEST) . 0 if SOURCE file (see above), 1 if DEST file.
P s

FLDEVX:
D(S) = Device code returned fron FSPECx.
D(3-0) = Device code data returned fron FSPECx.

FLDEV+: (for file info as returned by RDINFO)
D(0) = Device code returned fron FSPECx.
D(4-1) = Device code data returned fron FSPECx.

Exit:
P = 0

Carry clear:
Device code and data are sufficiently explicit.
0(S) = See Detail
D(R) = See Detail

Carry set:
Device code and data are illegal or not explicit:

SOURCE: Port ID is specified but illegal.
D(R) = 0

DEST: Port 1D unspecified or illegal.
If PORT ID unspecified: 08) s FF

else D(R) = 0

C(3-0) = Error code: "Device not Found"

Calls: RONF-1, CSLWS, CSRHS

Uses.......
Exclusive: C(S), C(R), D(R), RO(15-5),
Inclusive: 8, C, D, D1, RO(15-5), RY, R2, RI, S2

Sth lvls: 3

Detail:
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ON ENTRY ON EXIT

0(S) 0(S)  D(4-3) D(XS) 0(8)

fF (Undef) O (DEST) 0 0 0
F (SOURCE) 0 0 0

0 (MARIN) 0 0 0 0
1 (PORT) 1 (IRAN) 0 0 Port 10

2 (RON) 0 0 Port ID
J (EEPROM) 0 0 Port 1D

7 (CARD) 7 (CARD) entry entry PCRD flg
$+ (HPILe) 3¢ entry «device address>

History:

Date Progranner Modification

05/19/82 FH Urote.
11/15/82 FH Conpletely rewrote for new device

codes.

03/21/83 Jp Error Nsg = eDVCNF
03/21/83 Jp Pack byte by calling RONF-
03/21/83 Jp If PORT not found, set D(R)=0
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FILWTL - File Utilities | CHAPTER 9 |

feceammectcccesccoreccsonsasncanancaamanatacens fomcocccccncccanane+

9.1 TFHDLR - Find Transforn Handler

Category: FILUTL File: FHRTFN::AS

Nane:(S) TFHDLR - Find Transform Handler

Purpose:
Find the address of a transform handler capable of

reading and transforming lines of the source type into
lines of the destination file type.

Entry:
4 t 0
A(R) = Destination file type
C(A) = Source file type
ss = Set if transformation is IN PLACE (sTFINP)

Exit:
4 se 0
Ss t Preserved (sTFINP)

Carry clear: [Transforn handler found)
SO s Set if transform requires a handler (sTFREQ)
C(R) = Destination file copy code
C(S) = Transform handler address

Carry set:
Indicates that a transform handler NOT found, or that

the source and destination file types are the sane

and no LEX file declared that a handler uas needed

(in this case, SO will be clear; transforn can be

handled by COPY or by doing nothing if IN PLACE).

Calls: FPOLL

Uses.......
Inclusive: R,8,C,R0,00,0D1

Stk lvls: §
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History:

Date Programmer Hodification

04/01/83 FH Derived fron in-line code

9.2 LOCFIL - Locate File With FIB

Category: FIWTL File: FHIIFN::NS

Nare:(S) LOCFIL - Locate File Hith FIB
Nane: LOCFIN - Locate File With FIB

Purpose:
Find FIB for file given file number and return position
information.

Entry:
LOCFIL:
A(B) = FIB file nunber (LOCFI¢ will return it in R4)

LOCFIN:
R4(15,14) = FIB file nunber

Exit:
P st 0
R4(15,14) = FIB file nunber (LOCFI+, LOCFIN only)

Carry clear: FIB entry found
A(x-0) = “Data Begin" field of FIB entry
(S) = Protection nibble fron FIB

B(R) = ARddress of FIB entry
C(R) = “Current Position" field of FIB entry
D(S) = Device code
(R) = D(X) = Dev addr if external device, rest 0

= D(B) = Port id if port, rest 0
= 0 if MAIN

D1 @ “Current Position" field of FIB entry
S7 + Set if current position is at EOF (sEOF)
S10 t+ Set if external device (sI/OBF)
SINTD1 = Address of File FIB

Carry set: Error encountered
C(3-0) = oFnFND if FIB entry not found
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= oNtINP if external device

Calls: FFID®

Uses.......

Inclusive: R,B,C,D,D1,P,S7(sEOF),S10(s1/0BF)

Stk lvls: 2

History:

Date Progranner Modification

06/07/82 FH Designed and coded

9.3 PURGEF - Purge Internal or External File

Category: FIWITL File: FHRTIFN::NS

Name: (S) PURGEF - Purge Internal or External File

Purpose:
Purge file given its FSPECx information,

Entry:
P t 0
A(M) = First 8 chars of file nane.
RO(3-0)= Last 2 chars of file nane,
0(S) = Device code
0(3-0) = Secondary device info

Exit:
P rt 0
File purged. If file not found, error ignored.

Calls:
FINDF, PRGFNF, POLL

Uges.......
Inclusive: A-D,DO,D1,P,RO,R1,S-RO-0,S-R0-1,57,S8

If purging current file: also R2,R3,59,510,511,87-50
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ET * also R2,R3,S9

Stk lvls: 6

History:

Date Progranner Modification

06/07/82 FH Designed and coded
06/09/83 FH Expanded to include external files

9.4 7PRFIL - Check File Protection

Category: FILUTL File: FHETFA::NS

Nane:(S) ?PRFIL - Check File Protection
Nane:(S) ?7PRFI+ - Check File Protection

Purpose:
Checks file protection nib returned by LOCFIL for
privacy (?PRFIL) or security (?PRFI+).

Entry:
P s 0
A(S) = Protection nibble

Exit:
P = 0

Carry set:
€(3-0) = File protection error code (eFPROT).

Calls: None.

Uses.......
Inclusive: C(S), C(3-0)

Sth lvls: ©

History:

Date Progranner Modification
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08/24/82 FH Designed and coded

9.5 RDBAS - Read Line Fron Basic File

Category: FILUTL File: FHRTFRN::NS

Nane:(S) RDBRS ~- Read Line Fron Basic File

Purpose:
Read a line fron a BASIC file given the file's FIB.
for nenory files, FIB is spaced past line but no data

is copied to output buffer. For external files, line
read is copied to output buffer.

Entry:
RA(15-14) = File FIBN
UTES @ Start of output buffer
(RVRENS) = (OUTBS)

Exit:
P = 0
Corry clear: Line read
$? s Set if file uas positioned at EOF at operation

start, hence no data read (sEOF)
C(R) = Full len (nibs) of line in file counting line

header. 2ero if S7(sEOF) set
RI = Pointer to start of data read (in file or in

output buffer) unless S7(sEOF) set.
Carry set:
C(3-0) = Error code:

Calls: RERDNB, RECNIB, TFUEOF, EOLSN?, FIBUPD, LOCFIW

Uses.......
Inclusive: R-D,DO,D1,RO-R3, STNTRY,STATD1, $11-59,57,86,34-30

Stk lvls:  §

History:
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Date Progranner Modification

12/15/82 FH Designed and coded.

9.6 RDTEXT - Read Line Fron Text File

Category: FILUTL File: FHRTFR::NS

Nane:(S) RDTEXT - Read Line Fron Text File

Purpose:
Read a line fron a text file into the output buffer
iven the file's FIB. The line's length header or
OF nark are not copied into the output buffer.

Entry:
R(15-14) = File FIBN
OUTBS @ Start of output buffer
RVNENS @ (0UTBS)

Exit:
P = 0
ouTBS @ Start of output buffer.
RVNENS @ After last nib read.

Carry clear: Line read
$7 zs Set if file positioned at EOF. (sEOF)
C(R) = Full len (nibs) of line in file counting line

header. Zero if no EOF marker at end of file.

Carry set:
C(3-0) = Error code:

Calls: TFUEOF, READNB, RECNIB, SWPBYT, LIF>NB, OBPRD

Uses.......
Inclusive: R-D,D0,D1,R0-R3,P,$11-89,57,86,54-50

Stk lvls: 5 plus 1 RSTKBF level

History:

Date Progranner Modification
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06/12/82 FH Designed and coded.
09/21/82 FH Revised to fix byte reversal in

line header

9.7 RERDNB - Read/Mrite Nibs To/Fron File

Category: FILUTL File: FHATFN::NS

Nane:(S) RERONG - Read/Mrite Nibs To/Fron File
Narre: (S) HRITNG - Read/Write Nibs To/Fron File

Purpose:
Write a» line to a file given its FIP file nunber. File
nay reside in nerory or on external device. File will
be positioned to start of previous line before the line
is written.

Entry:
RA(15-14) s Nurber of file in FIB
C(R) = WNibs to read if reading
R3(R) = Length of previous line in nibs if writing

into nenory
Output buffer contains line to write if writing

Exit:
P s 0
RA(15-14) = FIBA

Carry set:
C(A = Error code:

Insufficient Nerory, etc.
End of file (file is not altered)

Carry clear:
R3 2 WANibs read or written, or offset if writing to

nenory.
S$? = Set 1ff file at EOF after operation (sEOF)
FIB spaced past line in file
Output buffer collapsed 1f writing

Calls: NIBLID
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Inclusive: R-D,RO-R3,D0,D1,P,STAIRY, STATON
$11-59,S8(URITNB only),S$7,56,54-30

Stk lvls: 4 plus 1 RSTKBF level

oe CHECK 1S MADE whether the file is protected or in ROM.

Algori thn:

History:

Date Progranner Modification

06/15/82 FH Designedandcoded.

9.8 O0BEDIT - Edit Output Buffer

Category: FILUTL File: FHRTFM::NS

Mare: (S) OBEDIT - Edit Output Buffer

Purpose:
Move the trailing portion of the output buffer, betueen
a specified address and (RVHERS), up or doun by a given
offset. Update RVNENS and perform merory check when
offset is positive.

Entry:
A(R) = Start of block to move (SOURCE).
C(R) = Offset of move (DEST - SOURCE). If positive,

nernory check will be perforned.
P = 0 if leeway is desired should a memory check

be performed.
Exit:

P :t 0
Carry clear:
A(R) = Start of block to nove (SOURCE).
B(R) = Length of block moved (old (RVMERS)-SOURCE).
C(R) = DESTination of move (new start of block).
(AVNENS) updated, nou old (RVRENS) + offset.
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Carry set:
C(3-0) = NEN error code (Insufficient nenory)

Calls: NENCLe, NOVE*N

Uses.......
Exclusive: A(R), B(R), C(R), D1, P
Inclusive: R(R), B(R), C(R), DO, D1, P

Stk Ivls: 1

History:

Date Prograriner Hodification

09/21/82 FH Designed and coded.

9.9 RPLSSH - Replace Menory File Subheader

Category: FIWIL File: FHRTFM::NS

Narie: (S) RPLSBH - Replace Merory File Subheader

Purpose:
Replaces the subheader of a nemory file with the dats
stored in the output buffer. For external files, write
the output buffer data to the subheader area of the
file. Does NOT update the subheader length field of
the FIB, but for memory files it updates the Data Begin
field. If out-of-place transform in nenory file, it
replaces the old subheaderunconditionally with the new
subheader in output buffer.

Entry:
R4(15-14) = FIBN of dest file; file rewound.
R3(R) = Length of old subheader
4 = 0
SS = 1 iff In-place Transforn (sTFINP)
Output buffer contains new subheader

Exit:
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P t 0
R4(15-14) = File FIBN

Carry set:
C(3-0) = Error code; insufficient nenory

Calls: LOCFIL, RPLLI*, FIBNRS

Uses.......
Inclusive: R,B,C,0(S),D(7-0),R0,R1,R2,R3,D0,D1

Stk lvls: 4

NOTE:
File is RSSUNED to reside in menory (internal file).

Rlgorithn:
Adjust FIB pointers to make old subheader appear to be

first line
Replace this line uith neu subheader
Adjust FIB pointers beyond neu subheader again

History:

Date Programmer Modification

10/04/82 FH Designed and coded

9.10 SWUPBYT - Suap Bytes

Category: FIWITL File: FH&TFR::NS

Nare: (S$) SWPBYT - Suap Bytes

Purpose:
Reverses R(3-2) and R(1-0).

Entry:
R(3-0) = 2 bytes to be reversed

Exit:
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R(3-0) = Reversed bytes

Calls: None

Uses.......
Inclusive: A(R),C(R)

Stk lvls: 0

History:

Date Progranner Modification

09/21/82 FH Designed and coded

9.11  CRERTF - Create File in PRIN

Category: FILUTL File: JPSEXC::NS

Nane: CRERTF =~ Create File in NAIN
Nare:(S) CRETF+ - Create file in NAIN or in IRAN

Purpose:
Create 8 file in designated RAN device.

Entry:
CRERTF:
C(R) = Total merory size of neu file in nibbles

(must include length of file header)
CRETFe:
C(R) = Total merory size of new file in nibbles

(rust include length of file header)
0(S) = 0 or F => Create in mainframe

® other => Create in PORT
D(B) deternines in which port to create:

D(1) = PORT ¥
0(0) = Extent

D(B) = FF => Create on first avail. port

Exit: R1 @ Start of new file (from WFTNDT)
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8(R) = Total memory size of neu file
CARRY SET => NEW FILE WAS NOT CREATED
C(3-0) = Error nunber

CARRY CLR => FILE CREATED SUCCESSFULLY

The following header info filled in:

Flag field and COPY code field zeroed
Creation tine and date
File chain length

Calls: MOVED, RFADJ+, WFTNDT, EOFLCe, RONF-1, HFLENG

LSTRDR, ROMCHK, RONMFND, NENCKL, RCO1, RANRON

Uses: A-D,00,D1,R0,R1,SCRICH (32 nabs),S0-S7 (YNDHNS)

Detail:
B = Size of neu file (Offset for pointers)

RO: Size of neu file (Saved during WFTHDT call)

R1 = Start of neu file

Algorithm:
Save size of neu file (RO)
If not Rainfrane create D(S) »s 1

If PORT not specified D(B) = FF

1: Find first avail port (RONCHK)
Error if no ports

Try to create file on port (CRTPRY)
If not successful

Try next port (goto 1)
else

Find specified port (RONF-1)
Error if not found

CRTPRT: Error if Port not RAN (RANRON)

Calc end of file chain
Calc last address on Port (LSTROR)
If enough nenory

Write zero byte @ file chain end
Back up to file header
Hrite Date and tine (NFTHDT)
Hrite file length

else
Check if enough nenory u/LEENAY to create
Read End of Source (RVAENS) --->(D0)
End of Destination AVAENS + File size --> (D1)
Length of Source = End of Source - Begin of Source

= AVNENS - (MAINEN - 2)
Begin Source @ Zero byte of File Chain
Nove nenory doun (MOVEDI)
Zero flags,urite Tine, Date to hdr(HFINDT)
Hrite File length chain to header
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Save PRGMEN, CURREN (R1)
Adjust nenory & stack pointers (RFADJ¢)
Restore PRGMEN, CURREN

Stack lvls: 5
4 if file created in NRIN

History:

Date Progranner Modification

06/3/82 S.\W. Added docunentation
07/15/82 JP Modified D(S) entry conditions
10/11/82 JP Added LEEWAY check for MenChk

12/17/82 S.M. Elininated check for ROM -
Trapped out in poll, as With
other non-RAN nenory devices

01/10/83 S.MW. Elininated poll to CREATE on
non-RAN device

01/31/83 S.A Rluays uses 5 stack levels

03/12/83 JP Packed D1=(5) sNRINEN

06/23/83 S.A. When adding file to an IRAN, nou
ue guard against ‘wrap-around’.
Replaced GOVLNG RAEN w/
GOLONG RREMO,

06/29/83) 8.W. Don’t save CURREN on RSTK before
calling RFADJ+ - uses too nany

levels - use Ri instead.

9.12 WFTMDT - Mrite Flags, Tine, Date to File Header

Category: FILUTL File: JPSEXC::NS

Nane:(S) WFTNDT - Write Flags, Tine, Date to File Header

Purpose:
lero Flags, rite Creation Tine & Date to file header

Entry:
DO @ File start
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WFIND-: Set flag to prevent Nib 2 of Flags to be zeroed

MFINDT: Clear flag: Nib 2 of flags is zeroed

Nib 2 of flags = COPY code nibble

Exit:
D0 @ Tine field of file header

P=0
R1 @ File start

1n RAN;
Flag: 00
Tine: nnhh
Date: ddnnyy

Calls: S101, ynbHnS, RCO1

Uses.......

Exclusive: R(R),C,P,DO,RY
Inclusive: R,B,C,D,P,D0,D1,RO,R1,SCRTCH (32 nibs), S0-87

R1 = File start
YNOHNS uses R-D,RO-R1,D0,D1,S0-S7
STO! uses R,DO,SCRICH (32 nibs)
RCO! uses RO,R1,DO,R

Stk lvls: 3

Detail:
S101 called to save RO-R1 in SCRTCH

YNDHNS uses these registers
RCO1 restores RO-R1

NOTE:
This routine could be shorter if another scratch

register or the stack was used to save the position
within the file header @ Tine

Since this is a utility I'n trying to nininize the

usage of R registers and subroutine levels

2: The positioning fron the File start to the TINE field

is through LENGTHs not OFFSETs.

History:

Date Progranner Modification

07/04/82 JP Modified docunentation
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9.13 PEDIT - Progran Edit

Category: FILUTL File: JPSNEN::NS

Nane:(S) PEDIT - Progran Edit
Nane:(S) PEDITD - Progran Edit to delete line
Nane: PEDITN - Program Edit not collapsing stacks

Purpose: Edit/delete line in current progran

Entry: PEDIT =»
Edit line into current progran
Line in output buffer
$8 is cleared

Stacks/SUSP prog cleared after
Protection Check

PEDITD =»
S8 nust be set
Delete Line
Line# to delete in output buffer

Stacks/SUSP prog cleared after
Protection Check

PEDITA =>
NERGE connand entry point

$8 nust be clear, to avoid delete

PRIVATE and SECURE have already been
checked

Stacks will NOT be collapsed

Exit:
Carry Clear

R3: offset of nmenory at higher address
Nenory pointers updated

else
Error Exit
Non BASIC file type ef TYPE

File protected ePROT

Unsuccessful replace of line

Calls: FINDL+, SRVEL+, RPLLIN, OBCOLL, CHKPSF, CLPSTK

NXTLIN, D1=CRS, DOOUTB, CLLINK
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Uses: A, 8, C, D, DO, D1, OUIBS, RO-R3, S8
1f GOT0/GOSUB links are cleared, $1 is used

Detail:

PEDIT: (lear Delete Line flag
PEDITD: If current file type not BASIC or protected

Error Exit
Colapse stack, zero addresses, clear SUSP annun.

PEDITN: Zero Label chain and all GOTO Jinks in file
Nove Output Buffer to end of available nerory

Set DO @ start of line to Edit (@ OUIBS)
Update CURRL to new line ® (SAVELO)
If null line (S8=1)

Collapse Output Buffer
Call FINDL to find a natch on linel >s

Set D = End of progran nemory (MRINEN)
Conpute old line length
Replace line
If unsuccessful

THEN NFERR

Stack lvls: §

History:

Date Programmer Modifications
Pees coe CocTomoeesa Scecmcae~wmoons

07/08/82 SH Updated docunentation
01/11/83 SM Eliminated poll on non-RAN device
03/02/83 JP Packed GETPRe to CHKPSF
03/03/83 JP loved PEDIIN entry, CLPSIK call

9.14 FINML - Find Lined within a Progran File

Category: FILUTL File: JP&NEN::NS

Mare: (8) FINDL - Find Line# within a Progran File

Purpose:
Attenpt to find passed in Lined within progran and
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Return uith pointer to start of line

Entry
VEou: Read Line @ DO into C(R)
FINDL : C(R) = LineN to find
FINDL: B(R) = LineW to find
FINDLO: B(R) = Line® to find

C(R) = Start of Search
O(R) = End of Search

Assunes: File type = BASIC

Exit:
D(R) = End of CURRENT file
D0 = Previous line found

2 0 if No previous line found

Carry set
Line® found
D1 @ Lined
$0=0, $1=0

Carry clear:
S1=4 ===> NULL program - D1 past EOF
SO=1 ===> Lined not found - D1 past EOF

$0=0,81=0 ---> Line# > found - D1

@

lined

1¢ lined found - Carry set
D1 @ Line found
$0=0, $1=0

If lined > found - Carry Clear
D1 @ Line > found
$0=0, 31=0

1f Mull Progran  - Carry clear
D1 points past EOF on file
S0=1, S1=1

If linell not found - Carry clear
01 points past EOF on file
S0=1, S1=0

Error Exit -
None

Calls: NULLP, NXTLIN

Uses.......
Exclusive: R(R),B(R),C(A),D(R),DO0,D1,50,S1
Inclusive: A(R).B(R).C(R).D(R),D0.D1,S0,$1

Stk lvis: #3

Detail: NULLP
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(arry Set if Null Progran
D1= First line of file
0D = End of current file
C = oBSsod

Assunes: Uhen end of progran test done in FINDL
1f not null program, NOT @ end of progran
C (00011) is ALUAYS < D (End of progran)

History:

Date: Programner Rodification

01/04/83 JP Reroved $9 usage
03/01/83 JP Updated docunentation

NULLP does not Error Exit

9.15 NXTLIN - Scan to Next Line

Category: FIWTL File: JPMEN::NS

Nare: (S) MXTLIN - Scan to Next Line

Purpose:
Scan fron Line Nunber to End of Line Token

Entry:
D1 @ Line Number

Exit:
Corry Clear
D1, C(R) POINT PRST EOL TOKEN

Calls: None

Uses..... oe
Exclusive: R(A),C(R),D1
Inclusive: A(R),C(R),D1

Stk lvls: ©

Detail:
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USES IMPLEMENTATION OF °*@° FOR MULTI-STATEMENT LINES

9.16 ROCHOR - Read Current File header, File length

Category: FILUTL File: JP&SYS::NS

Nare:(S) RDCHOR - Read Current File header, File length
Nane: (5S) RDCHD+ - Read Current File header,File length and typ??
Mane: (S) ROHDR1 - Read File header, File length

Purpose:
Read file header, return File length, possibly File type

Entry:
ROCHOR: Sets D1 = Start of Current File @ Header

Assunes:
1f P=0; File type read into R2
1¢ PHO; File type not read into R2

ROMDR1: D1 @ Start of File @ header
Rssunes:

If P=0; File type read into R2
If PHO; File type not read

ROCHD4: Set D1 = Start of Current File
Explicitly sets P=0
File type will be returned in R2

Exit:
Carry Clear
D1 @ File length of header
R= File length

Current D1 ¢ (R) = Next File in Chain

If P=0
R2 = File type

P is NOT reset; necessary for GETSTC to call RDHDRY
Calling routine must reset P=0 if desired.

Calls: None

Uses.......
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Exclusive: R(R),P,R2 (sf P=0),D1
Inclusive: R(R),P,R2 (if P=0),D1

Stk lvls: ©

Detail: File Header Format:

File Nane 16 nibbles
File Type 4
Flags 2
Creation Tine 4
Creation Date §
File Chain 5

8Inplenentation

History:

Date Progranner Modification

06/3/82 JP Modified Docunentation
01/04/83 JP Change $9 usage to P=0/PHO

9.17 GETSIC - Get Start/EOF Curr File/check Filetype

Category: FILUTL File: JP&SYS::NS

Nane:(S) GETSTC
Nane:(S) GEIST-
Nane:(S) GETST®
Nane: GETSTe
Nane: GETPef

Get Start/EOF Curr File/check Filetype
Get Start/EOF Curr File/don’t check Filetype
Get Start/EOF any file/check Filetype
Get start/EOF Curr File/Error exit not BASIC
Check protection & get file start/EOF

Purpose:
GETSTC,GETSTe:

Return first line of BASI(/Binary file & EOF
If P=0

Verify that file is BASIC, Error Return if NOT

See GETSTe for Error Exit if non BRSIC file
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GETPeF:
Check File protection
Error exit if file protected

Fall into GETSTC code
Get start/end of BASIC file
Error return if non BASIC file

Entry:

GETPeF: Checks file protections
Falls into GETSTC

GETSTC: D1 gets set to start of Current file
Sets P=0

File type read into R2; Check if BASIC
Falls into BASCHK

GETST-: D1 gets set to start of Current File
Assunes P set on entry

Used for PHO entry
file type not read into R2, not checked

GETSTA: A @ Start of file
Assunes P value on entry

GETST1: D1 @ File length field of file
A(R) contains file length
If P=0

Checks file type in R2 for BASIC file type

Exit:
If GETPeF entry:

If file protected:
Error Exit to NFERR  (eFPROT)

P=0
DO @ First line of file (at initial tEOL)
D = End of file
AR =z File length

If PHO
Carry Clear
File type NOT in R2, file type NOT checked

If P=0
Fall into BASCHK
If BASIC Filetype

Carry Clear
R2 = File type

else
Error Return - C(0-4) = of TYPE

Calls: RDCHDR, RDHDRY, GETPRO (GETPef entry only)
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Uses.......
Exclusive: R(R),C(R),D(R),D0,D1,P,R2 (if P=0)
Ixclusive: R(R),C(R),D(R),00,D01,P,R2 (if P=0)

Stk lvls:  GEVSTC,GETPeF,GETST1,GETSTA, GEIST: 1
GEISTe: 2

Detail:
Positions to first line of file assuning:

oBSsod = Offset to BASIC start of data, which
includes the pernanent EOL.

Must subtract length of EOL to position @ first line

History:

Date Progranner Modification

06/3/82 Jp Modified docunentation
09/15/82 JP Changed to Error Return, not Exit
01/04/83 JP Changed $9 usage to P=0/PW0
03/01/83 JP Rdded GETPef entry point

9.18 BASCHK - Verify File Type in R2 is BASIC

Category: FILUTL File: JP&SYS::NMS

Nane:(S) BRSCHK - Verify File Type in R2 1s BASIC
Nane:(S) BASCHR - Verify File Type in R2 is BASIC

Purpose:
BASCHK:
Verify that File type in R2(R) is BASIC

BASCHA:
Verify that File type in R(R) is BASIC

Error return if not

Entry:
P=0
BASCHK:  R2(R) = File type
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BASCHA: A(R) = File type

Exit:
P = 0

If File type = BASIC
Carry Clear

R2(R) = File type
R s Preserved fron Entry

else
Carry Set

Error Return (C(0-4) = oFTYPE
R2(R) = File type
A(R) = File type

Calls: None

Exclusive: C,R2
Inclusive: C,R2

Sth lvls: BRASCHK: 0
GETSTe: 2

Detail: This code must IMEDIRTELY follow GEISTC

History:

Date Progranner fodification

06/3/82 JP Modified docunentation
09/15/82 JP Changed to Error return/not exit
12/17/82 JP Rdded BASCHR entry
01/04/83 JP Rdded P=0 at end, due to GEIST(
03/01/83 JP Renove GETS-e entry due to NULLP
04/25/83 JP If non BASIC, R2 = filetype

9.19 FCHLBL - Find Label in Current BRSIC File

Category: FILUTL File: JPASYS::NS
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Mane: (3) FCHLBL - Find Label in Current BASIC File

Purpose:
Find a label in the current BASIC file
Assunes current file is BASIC

Entry:
Assunes current file is BASIC
R) = Label to find

Right justified with trailing blanks

Falls into CONPLA

Exit:
Pp = 0

Carry Clear - Label Found
DO @ EOL preceding line containing Label
D1 @ Line W of line containing Label

Carry Set - Label Not Found in Current file

Calls: GETSTC, TKSCN?, LBLNAN

Uses.......
Exclusive: R,B(R),C,D(R),00,D1,R2,P
Inclusive: R,B(R),C,D(R),D0,D1,R2,P

2Stk lvls:

Detail:
Fall into CONPLN to compute Lined after Label found
This code must IMMEDIATELY precede CONPLN

History:

Date Progranner Modification

06/30/82 JP Modified documentation
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9.20 (OMPLN - Compute Line ® with DO @ line length

Category: FILUTL File: JP&SYS::NS

Nae:  COMPLN - Compute Line # with DO @ line length
Nane:(S) CPLN10 - Compute Line N with DO anywhere in stnt
Nane: CPLNIS - Compute Line # with C anywhere in stnt

Purpose:
Compute Line # fron position within statement

Entry:
conPii: DO @ Line length of statement
CPLN10: DO @ anywhere uithin statement
CPWMIS: C @ anywhere within statenent

Exit:
Carry Clear => Line # found

4 t 0
1 @ Line ®
00 € EOL preceding the Linef (D0=01-2)

Carry set => The input pointer is not pointing at
current file.

Calls: GETST-,

Uses.......
Exclusive: A(R),B(R),C(R
Inclusive: R(R),B8(R),C(R),

Stk lvls: 2

Note: This routine will not check file type, it assumes the
current file is type BASIC.

),0(R),00,01
D(R), 00,01

Detail: Do not call this routine if specified address is
at initial tEOL. If at low nib of initial tEOL
will return with carry set; if at high nib of
initial tEOL will not work properly - found in
code review (S.H.)

History:

Date Progranner Modification

06/3/82 JP Modified docunentation

9-25



HP-71 Software IDS - Entry Point and Poll Interfaces
File Utilities

01/04/83 JP Reroved S9 usage
03/30/83 SC Modified docunentation

04/15/83 JP Fixed check for @ (FA)

9.21 PFINDL - Find LineN Within Progran

Category: FIWTL File: JP&SYS::N$S

Nane: (S) PFINDL =~ Find LineN Within Progran
Nane: (S) PFNDIL - Find Lined Hithin Progran

Nane: PFNOL* - Find Lined Within Program

Purpose:
Find LineN betueen current progran boundary

Entry:
PFINDL:
P=0
Rssures PRGNST, PRGHMEN are current and updated
DO past Lined token
Clears sXWORD (S9) flag to use Compiled Lined reference

PFNDIL:
P=0
Sane entry as PFINDL
DO past Lined token
Rssunes sXWORD (S9) is set so:

Hill aluays search for Lined
Al lous XHORD entry, to search for Lined and not
rely on conpiled lined address, which nay be bad.

PFNDL*:
P=z0
0D @ End of range to search for Line
DO past Lined token

Used by RENUNBER

Exit:
P s 0
00 ¢ DO on entry (past LineN token)

Carry Set - Line# found
1 @ Line#
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Reference to Lined (entry DO) is "conpiled”
Relative address to line# is filled in

Carry Clear - LineM not found

Calls: SCOPCK, ISRAN?

Uses.......
Exclusive: A(R),B(R),C(R),D(R),D1,00,

sXWUORD (S9-PFINDL/PFNDIL only)

Inclusive: R,B(R),C(R),D(R),D1,D0,
sXUORD(S9-PFINDL/PFNDZL only)

Stk lvls: 2

NOTE:
This routine will search between PRGHST & PRGHEN only
if PFINDL or PFNDLZ is called.

PFNDIL will always search for LineW (if sXWORD set)

PENDL* uses D(R) for boundary

Detail:
If not XUORD entry:

It will look at the compiled address field following
the line nunber first.

If the conpiled field is non-2ero
Conpute the address of the Lined

else
Search the entire progran
Hrite the compiled address to RAN if Lined found

History:

Date Programner Nodification

06/30/82 JP fNodified/Rdded Documentation
02/04/83 JP ISRAN? call uses all of A
02/22/83 JP Rdded PFNDIL entry added
02/22/83 Jp Added $9 (sXWORD) usage
03/08/83 Jp If not running; always search
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9.22 NULLP - Null Program Check

Category: FILUTL File: JP&SYS::n$S

Nane:(S) NULLP = Null Progran Check

Purpose:
Check 1f current BASIC program is NULL
Position to First line | EOf

Entry:
File type u1ll be checked if P=0
If P=0: File Type 1s returned in R2 (fron GETST-)

If PHO: File Type mill not be returned, nor checked.

Assunes: Length to data = Length to data of

BASIC/ Binary file
Rssunes File type = BASIC or Binary or file with sane

structure

Exit:

Carry Set - Null progran
Carry Clear - not Null progran

P =0
D1 = First line of File (@ EOF)
D = End of progran

Fron GEIST-
R = file Length
R2 = File Type (if P=0 on entry)
DO = First line of File

Calls: GETIST-

Uses.......
Inclusive: A(R),C(R),P,DO0,D1
Exclusive: R(R),C(R),D(R),P,D0,D1,R2 (If P=0 on entry)

Stk lvls: 2

Detail: Get start and end of current file (GETST-)
Move First Line of file pointer to D1
If file length = Offset to BASIC start of data

RINYES Thue progran)
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Null Progran File Length = Offset BASIC start of data

History:

Date Progranner Modification

06/3/82 JP Modified docunentation
01/04/83 JP Reriove $9 usage
03/01/83 JP Renoved Hardwire Error Exit

9.23 (HAIN¢ - Chain Subprograns, Labels, DEF FNs

Category: FILUTL File: JP&SYS::NS

Nane:(S) CHRIN¢ - Chain Subprograns, Labels, DEF FNs

Nane:(S) CHRIN- - Chain Subprograns, Labels, DEF FNs

Nane: CHAIN* - Chain Subprograns, Labels, DEF FNs

Purpose:
Chain all Sub-prograns in a file
Chain all Labels in a file
Chain all Def FNs in a file

Entry:
P = 0
fissunes Current file is BASIC

CHRIN+: Chain Current File
CHAIN-: RA @ Start of file to chain
CHAIN%: D1 @ Sub-link of file

D @ End of file

Exit:
Pp et 0

D(R) = End of file
D1 @ Sub-link of file

Error Exit - if f1le not in RAN

eFRCCS - * Illegal Recess”

Calls: FNODO+ (FINDA), ISRAN?
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Uses.......
Exclusive: R,B(R),B(S),C,D(R),DO,D1,R2

CHAIN*: D1 is preserved

Stk lvls: 2

History:

Date Progranner Modification

06/0/82 ¥ Modifieddocumentation
01/17/83 S.W. Updated/Expanded documentation

9.24 FILRD - Copy File To Card

Category: FILUTL File: MNN&CD::NS

Nane:(S) FILCRD - Copy File To Card

Purpose:
Copy file fron nerory to card.

Entry:
C(R) points to start of file header.
R1 contains nane to be used on card. Zeroes if no

nane specified (use nane of file).
$S8=1 if private card requested.

Exit:
Returns if urite conpleted.
NXTSTH if urite aborted.
Error exits:

Calls: ALIGN, BLANKC, CHKSum, ChPTIn, CR??, CRDOFF,

CSLUS, D1+13B, D1+21B, D1+4298, DAYYND, FNDPRT,

FROMDT, FTYPFW, INPFLD, I0AL36, LCTRKS, MAXIRK,

POLL, PREPDT, PREPHD, R1T0DO, RCO1, RD3SV,

ROSOC, RDYTRK, RERDCS, RERDFL, RTOOP, STO1,
STDRG?, TOCARD, T0DT, TRKDON, VFYCRD, WRITA+,

MRIT8S, WRITE, WRITFL, WRNSG, WRT2-0, YMDORY,
asluS, asruS, crlfnd, csru5, fpoll, idiva,
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noscrl.

Uses.......
R,8,C,D,P,D0O,D1,ST,RO-R4,
SNAPBF, SAVSTK, SCRICH, 8 levels in RSTKBF.

Stk lvls: 4

Detail:
Card format chosen for compatibility with NP-75.
Card is divided into four fields, each preceded by a

harduare recognized flag and followed by a zero byte.

Fields are separated by a 66 ttfc (tinetrack flux
change) gap. fields are as follows:

eezz  Start-of-Card: recorded at factory when tinetrack
is recorded.

SOC narker: "HP (2)
fornat: "Cv" (2) :
size: # bytes available after write-protect field

(specific to Corvallis format) (2)
for 10" cards: 28C (=700 base 10)

(reserved): 0000 (2)

zz33s lrite-protect: 4-byte field:
0000 for urite-enabled cards. \ (2)
FFFF for urite-protected cards. /
(reserved): 0000 (2)
padding added by HP-75 (1)

szs= Data Meader: identifies file, contains security

information.

% identifies fields which differ betueen HP-71 and

HP-7S fornat. HP-75 format is only used

for LIFY (text) files.

X 0: sub-fornat (1): 00 for LIF1 file (HP-75 subformat)

01 for HP-71 files (HP-71 subfnt)

trackd (1)
# of tracks in set (1)
¥ bytes in this track (2)
WH bytes in file (2)
file type (2): HP-75 filetype (HP-75 subfornat)

LIF filetype (HP-71 subfornat)

9: creation date (4): hex seconds since start of

century.

N
A
N
D
A
)

—
-

o
e

e
o

o
o

e
e

o
o

13: file nane (8)
% 21: password (4): blanks for LIF! filetype (HP-75)

inplenentation (4): (HP-71 subfornat)
25: narker (2): checksun of entire file, including
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file header.
27: partial statenent status (1)
28: 81 (2)
0: 82 (2)
32; data checksun (2): 2-byte checksum of data field.

34: header checksun (1): 2-byte sun of header field,
folded to one byte without
uraparound carry.

35: (reserved) (1)
padding added by HP-75 (2)

File headers for the tuo subformats differ only in

bytes 0, 7-3 and 21-24.

sexs Data: 650 bytes

padding added by WP-75 (3)

All files except LIF! will use LIF filetype in the

filetype. For the curious anong you, WP-75

filetypes consist of tuo bytes:

high order byte: 00=HP-75 systen file
77:HP-75 text file
?7:HP-75 basic file
?7:HP-75 appointment file
?7:HP-75 lex file
77:HP-75 keds file
“I*=LIF

low order byte: HP-75 attribute byte. Identifies

file capabilities. bit nasks as defined by

ol are:
80%in ron
40<file runnable
204file editable
oe listable
082file purgable
04ifile copyable
02¢standard lined file
O1=token file

tuo important bit nasks are:
M=private file
7€2data file for printh/readd

WP-75 documentation identifies some basic file

types:
0062=calculator file
0000=systen file
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013E=text file
027E=basic file
030Czappointnent file
050C=alpd fild
0008=diagnostic file

Function of scratch registers in card write:
ROsscratch
Ri[R])=file pointer
R1[9-8)=anount of zero-padding at end of file in bytes

(used to bring LIF! to sector boundary).
R2:=pointer to 1/0buffer containing header

Function of status bits:
$1: ured by Verify to suppress DATA ERROR in read fron

IFO.
$2: Indicate we are on last track of card set.

Algorithn:
Check for presence of card reader; eDVCNF if absent.

Allocate 1/0 buffer for building header; effEN if
no roon for buffer,

Fetch Filetype fron file. If not copying to PCRD then

goto 2.
Search for Filetype in filetype table. If found then

goto 1.
If filetype not in standard range then goto 2.

Set privacy bit in filetype. Goto 2.
1: If there are < 3 entries in filetype table for this

filetype then goto 2.
Read third entry (private) from filetype table.

2: Store filetype in card header 1/0buffer.
Store passed destfile nane in header 1/0buffer.

Compute tine (seconds since start of century) and store

in header 1/0buffer.
If ue are writing out LIFY filetype then write HP-75

LIF1 filetype to filetype field and 00 to subformat

field, else urite 01 to subformat field. -

Mrite O1 to trackW field in header 1/0buffer.

If copycode=8 then poll for sonebody to copy card;

eFYPE if not handled.
Conpute file length in bytes: (chain length-5)/2 if

copycodedi, (chain length-13)/2 if copycode = 1;

rounded up to byte. IF > FFFF bytes then ef2BIG.

If filetype = LIF! then pad file length up to sector

boundary (256 bytes).
Hrite file length to header 1/0buffer.
Compute implementation field, write to header

9-33



HP-71 Software IDS - Entry Point and Poll Interfaces

File Utilities

I/0buffer.
Perform checksun of entire file for "narker” byte--byte

which uniquely identifies card set. Write to
header 1/0buffer.

Compute ¥ tracks in card set. Hrite to header

1/0buffer.
3: Read trackN and maxtrackM fron header I/0buffer.

Deallocate buffer and return if track# > naxtrackM.

Compute trksize, Write to header I/Obuffer.
Conpute checksum of this track. Write to header

I/0buffer.
Nrite O's to partial card recovery fields (since

recovery is not inplenented).
Conpute header checksun. Write to header I/0buf fer.

Perforn UCRD poll.
4: Prorpt "Urt: Align then ENDLN" and uait for ENDLINE or

RTIN or f-RIIN or tineout.
If ATIN or f-RTTN or tineout then abort.
Pronpt "Pull xxx of xxx".
{card nou starts woving.}
Verify start-of-card (SOC) field. If wrong then

eUNKCD and goto 4.
Read urite-protect field. If not 0's then ePROTD and

goto 4,
Suitch to write mode. Write 16 nibbles of 0's.
Write BREAK to card.
Urite header I/Obuffer to card.
Write 16 nibbles of 0's to card.
Write BRERK to card.
Write data field to card, padding mith 0's as necessary

for text files.
Turn of f card reader.

5: Prompt “Vfy: Align then ENDLN" and wait for ENDLN.
Pronpt “Pull xxx of xxx".
Verify SOC field. If fail, eUNKCD and goto S.
Skip urite-protect field.
Verify header field. If error, eVFYER and goto 4.
Verify dats field. If error, eVFYER and goto 4.
Turn of f card reader.
Update file pointer and increment track. Goto J.

History:

Date Progranner Modification
comes ne GSCoeceasecee br  Seocmcencscsccorcmcecenteweceeswee

07/12/82 Nn Added docunentation
02/25/83 NN Updated "CALLS" section
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9.25 CROFIL - Copy Card Into RAN

Category: FILUTL File: PN&CD::NS

Nane:(S) CROFIL - Copy Card Into RAN

Purpose:
Copy a file fron card into nenory.

Entry:
RI = nane of file to look for on card (zeroes if not

specified).
R2 = name of file to be used in RAN after it is read

in (zeroes if not specified).

Exit:
Returns if successful.
R2[R)=pointer to file header of file just read in.
If read fails, this code perforns an error exit and
does NOT return,

Calls: ASRUA, CHKSUM, CLRALL, CHPALL, CHPURT,
CR??, CRDFAB, CRDOFF, CREATF, DONIBC, D1+138B,
014298, FILEF, FNDCLR, HORHDR, I0AL36, LAKEYS,
LC2TRK, MAKHDR, MENMCKL, MOVED3, NOCONP, OFFSET,
PLLCRD, R1DO37, R11000, RALIGN, RDSOC, ROYTRK,
READ8S, READCS, REROFL, RTODP, RWERR, SETBIT,
SUPBYT, TRKDON, WRNSG, aslwS, asruS, crifnd,

csru5, fpoll, idiva, nvnent, noscrl.

EXITS through BUFDAL.

Uses..c....

R,B8,C,0,P,D0,01,R0-R3, ST, SCRICH, SNARPBF,

8 or so levels in RSTKBF.

Stk lvls: §

Detail:
Creates an I/0buffer for the card header and then

creates the biggest possible file in the available
nerory. Setting aside as many nibbles at the end as

are necessary to naintain a tracks-read bitmap, reads

the card into the file and then collapses the file to
the proper size af ter the read.
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Register usage in CROFIL routine:
R1[4-0):address of data area in file (past header).

9-5):anount of available nenory in data area.
(14-10)=si2¢ of bitmap.

R2zpointer to header.

Rlgorithn:

4:

Perforn MENCHK on (s1ze of file header) ¢ (size of card
header 1/0buffer) + (leeway); eNEN if failure.

Conpute remaining space (B=(-B).
Add headersize for full file size (C=B+HDRSIZ).
Create file {this creates the biggest allowable file,

uith R1 pointing at start of file header).
Write filenane passed 1n R2 to file header.
lero out filetype field in file header.
Hold address-of-file-data-area and size of file-

uithout-header in RO[9-5] and RO[R], respectively,
Deternine size of bitnap needed { (Wnibs in file data

area)/(Wn1bs 1n four tracks) ¢ 1).
R1[R)=address of file data area {past header},
R1[9-5)s(size of data area) - (size of bitmap)

{eNEN if subtraction generates carry},
R1[14-10]=8i2e of bitmap {located at end of data

area).
Clear all bats in bitmap.
Create card header I/0buffer.
R2[R)=pointer to buffer area {past header}.

: Send READ alignnent message to display; CROFRB, RTNABT
if abort indicated by RALIGN.

Send PULL CARD nessage to display.
R4($)=0 {indicate read has not occurred}.
Read SOC and WPROT (RDSOC); goto 1 if error.
Set FLGSRY,
Read card header into card header 1/Obuffer (NAKHOR);

goto 1 if error.
Read filenane passed fron file header. If nonzero and

doesn’ t match filename on card; eNRGNM and goto 1.

{He have nou deternined the card header; hence
filesize, nane, etc. There is no turning back. }

: Set FLGSRv,
Compute offset for this trk based on trkW (OFFSET).
D[R)=Hfull {8-nibble} FIFO reads; D[S)=size of partial

read * 2,
If track will not fit in available nenory, error out

with enn.
: If D=0 goto A.

Read 8 nibs from FIFO.
Write at DO.
Increnent DO.
Goto 3.
If there is no partial read goto 5.
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Perforn partial read.
Hrite at 00.

5: Turn off card reader. :
Conpute checksun of data just read.
Corpare to checksun in header; if not match eRWERR and

goto 6.
Set bit corresponding to current trk# in bitmap.
R4(S)="F" {indicate READ has occurred}.

6: If filenane in file header = 0, copy nane fron card
header I/0buffer.

Search for filenane in file chain.
If address found # address of this file then error out

nith eFEXST.
If filetype in file header <> 0 goto 7.
Conpute filetype and security based on filetype in

card header I/0buffer (HDRHOR).
If filetype unrecognized and not standard range then

error out with eFTYPE.
If filetype unrecognized and standard range and private

then error out with efFPROT.
Hrite unencoded filetype and flags to file header.
Read filenane fron file header.
If filenane <> “keys “ then goto 7.
If unencoded filetype <> =fKEY then error out with

ef TYPE.
7: Check if whole card set fits. If not

then error out with etn.
Conpute max trii,
Urite nax trik# to card header 1/0buffer.
If R4[S])<>0 then send “Trk Mxxx done" to display.
Find first unread trkn (FNDCLR in bitnap).
If next trkM > nax trkN then goto 8.
Send READ alignnent nessage to display.
If abort, deallocate file and exit through RINRBT.
Read SOC and WPROT; goto 6 if error.

{ Nou we will copy the card header to the card header

I/0buf fer, selectively conparing nibbles as we go.
If a read error occurs; goto 6. If a conpare error

occurs, give eNOTST warning and goto 6.)
Copy card header to card header I/0buffer, comparing

bytes 0, 5-26.5 {lonib of byte 26).
Compare header chechsun uith value on card. Nam with

¢RUERR if not match and goto 6.
Goto 2.

8: { At this point, C[R] contains the length of the data

area).
C[R)=C[R)+S {compute file chain length).

If filetype > LIFY then goto 9.
{ File length on card 1s a nultiple of one sector,

which in general pads the LIF1 file a whole bunch,

He seek to crunch the file doun to its proper size.)
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Chain through LIF1 file looking for last record {FFFF).

If found {file not corrupt), use snaller chain len.
Stash 1nplenentation field in R3.}
If copy code = 0, then inplenentation field(R) is the

actual file length; add 5 for chain len.
{ He nou have the file chain len--ei1ther fron card

header, looking at LIFY chain or inp field).
Mrite file chain len to chain len field in file hdr.
Conpress file to proper length.
If copy code=1, retrieve inplenentation field; insert

into file after chain length; nodify chain length.
Send CR-LF to display.
Return.

History:

Date Progranner Modification

om Wm Addeddocumentation
02/25/83 NA Updated "CALLS" section

9.26 MSTIRFX - MHrite a String to a DATA File

Category: FILUTL File: SCRDAT::NS

Nane:(S) MSTRFX - Hrite a String to a DATA File

Purpose: MHrite a string to the fixed length data file

If the file 1s in an external nass nenory device,

data will be written to its 1/0 buffer first. When

the 1/0 buffer is full or the file 1s closed, the

content of the 1/0 buffer will be uritten back to

the file.

Entry: RA = string length in bytes
B = # of bytes left in current record
RO(R)z Current file pointer
RO(15,14)=Current byte ptr in file 1/0 buffer
R1= record length in bytes
D1 @ past the string ( String is stored backuard)
STNTD1 Contains FIB entry address
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$9 = 0 if serial access
= 1 if randon access

$10 = 0 if internal file
= 1 if external file(urite file 1/0 buffer)

It is assuned that there is enough roon left in the

file.
If the string is too long to fit into the current
record and it is a serial access, the string uill be

broken doun into smaller logical units.

Exit: Carry set => Randon access crossing record boundary
Carry clear => Done successfully
RO(15,14) & RO(R) will be maintained

Calls: DO+2NR, WRBYTC

Uses: R,B,C,D0,RO, ST[4-0]

Stk lvls: 1 if internal file
4 if external file (when flush file buffer)

9.27 URTSTR - Write a string to an open TEXT file

Category: FILUTL File: SCBDAT::NS

Nane:(S) WRTSTR - Write a string to an open TEXT file

Purpose:
Write a string on stack to an open TEXT file.

The string nill be uritten out as:
LT$ocemmcemnmmmancmeccccceeasdonut
| Length | String | Pad|
$mommmame fomemceccncecccommemcccecacos 4-=-=d

2 bytes n bytes 1 bytes

The pad is not included in the length and 1t will be

there only if the string length 1s an odd nunber.

nath stack

Entry: :

TB @ string length(2 nibs past the string header on
}
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RO = Current file pointer
$6 =1 If length odd
STNID! = Entry address in FIB
It is assumed that there is enough roon left in the

file to store the string.

Exit:
RO(R) will be updated
The string is popped and the AVAENE is update.

Current position in FIB will be updated too.

Calls: DROPST,URBYTC, UPCPOS, MRTEOF ,BACK2B, SE TWRT

Uses.......
Inclusive: R,B,C,00,D01,51(4-0) mm

Stk lvls:
Internal file: 2
External file: 4

History:

Date Progranner Modification

SC Wrote
11/05/83 BS Updated docunentation

9.28 URINUM - Write a Number to DATA or SDATA file.

Category: FIWTL File: SC8DAT::NS

Name: (S) URTNUM - Write a Nunber to DATA or SDATA file.

Purpose: Write a nunber from nath stack to a file of type

DRTA or SOATA.

A nunber will aluays be written out as a real(8 bytes):

PrEERCEE RC ERY Cree. Ere Nee TEE e TEE Tee TERS eTR rrTETaRS reese

| moni) n2,h3| m4, nS] ne, m7] ns,najnio,n1| EO, NS| E1,E2]
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Spetelitetata tdatbaie ded ddddddhdd

Entry: RA: the nunber (internal form)
S10 = 0 if the file is in nenory.

= 1 if the file is in an ext. nass menory device.
DO @ Current file pointer

If the file is in memory, DO is directly pointing
at the file.
If the file is in an external mass memory device,

DO is pointing at the 1/0 buffer of the file and
RO(15,14) = Byte pointer of the file 1/0 buffer

D1 @ Top of stack
Exit: D1 will drop 16(D1=D1-16) and stored to NTHSTK

DO Past thé nunber

Used: R,8,C,00,D1

Detail: The number uill be formatted and uritten on the math

stack first, and then it uill be written out to the

file or 1/0 buffer one byte at a tine. If is written
to an 1/0 buffer, when the buffer gets full, this
routine will POLL the HP-IL ROM to dunp the buffer to
the device and read in the next buffer.

9.29 ROLNAS - Read String Length from a TEXT File.

Category: FILUTL File: SCSDAT::NS

Mane: (S) ROLNAS
Nane: ROLNFX

Purpose: RDLNAS
ROLNFX

Read String Length Fron a TEXT File.
Read String Length fron a DRIR File,

Read string length fron a LIF1 file

Read string length fron the fixed length

file.

Entry: DO @ current file pointer, absolute addr if file
in RAN/RON, absolute address in file 1/0 buffer

if file is in external device.

RO(15,14) = current position in file 1/0 buffer if

file is in external device.
STNID! contains FIB entry address
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Exit:

Calls:

Uses:

A(R) = The tuo bytes read fron the file
00 @ past the tuo length bytes
The file pointer in the FIB 1s not updated. Houever,

if the string length is read fron the 1/0 buffer,

there 1s a possibility that the 1/0 bufffer 1s

overf lowed and the next sector is read into the 1/0
buffer. In this case, if want to back up the DO by
tuo bytes, call the routine BACK2B.

ROBYTA

R, C, DO

Stk lvls: #43

9.30 RDBYTA - Read Byte Fron an Opened File Into A

Category: FIWITL File: SCADAT::NS

Nane: (S) RDBYTR - Read Byte Fron an Opened File Into A

Nane: (S) DO+2RD ~- Move file pointer&check buffer overflou

Purpose: Read a byte from an file into R-reg.

Reading a byte fron nerory can be easily done by one

instruction "A=DATO B". But if the byte is read fron

an 1/0 buffer, then the possibility of overflowing

the 1/0 buffer should be considered. This routine
takes care of this problem automatically.

Entry: DO @ current file pointer(abs. addr. if file in RAN

Exit:

or RON, absolute addr @ file I/0 buffer if file in

external device)
RO(15,14) = Current byte position in the file 1/0

buffer if the file is in external device

SINTDY contains FIB entry address
S10 = 0 if file is in RAM or RON.

* 1 if file is in an external nass nenory device.

R(B) = The byte
DO past the byte.
RO[15,14] is updated.
Current position in FIB will be updated if need to
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read in next sector from the external file.

Calls: DO+2RD, POLL(pRDNBF)

Uses:
Internal file: Nothin

External file: A(14.5), 8(15,5), C, DO, RO, S1{4-0)

Stk lvls:
Internal file:
External file: -

O
o

9.31 MHRBYTC - Write Byte to an Opened File Fron C

Category: FIWTL File: SCADAT::NS

Nane: (S) MRBYIC - Mrite Byte to an Opened File Fron C
Nare: MRBYTD - Urite a Byte to an Opened File

Purpose: Write a byte to a file in RAN/RON or to a file 1/0
buffer if the file is in external device

Entry: DO @ current file pointer(absolute addr if file in
RAN/RON, absolute @ file 1/0 buffer if file is in
external device.

RO(15,14) = Current byte position in file 1/0 buffer

if the file is in an external device.

$10 = O if the file is an internal file
1 if the file is an external file

URBYTIC: C(B) = The byte to write
URBYTD: D1 @ The byte to urite to the byte to be written

Exit: DO past the source byte.
For an external file:

RO(15,14) mill be updated.
If overflow the 1/0 buffer, current buffer mill be

written back to the file, next sector will be read

into the 1/0 buffer,. current position an FIB will be

updated.
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NRBYTD: D1 past the byte

Calls: DO+2WR, POLL(pRONBF)

Uses:
Internal file: D1
External file: R(14,5), B(15,5), C, DO, RO,ST[4-0]

Sth lvls:
Internal file: ©
External file: J if have to flush the 1/0 buffer.

9.32 BACK1B - Back up the File Pointer by 1 Byte

Category: FILUTL File: SCSDAT::NS

Nane:(S) BRCK18 - Back up the File Pointer by 1 Byte
Nane:(S) BACK28 - Back up the File Pointer by 2 Bytes
Nane:(S) BACK3B - Back up the File Pointer by 3 Bytes

Purpose: Sets the current position field of the file's FID
back the specified nunber of bytes. If the new
position falls in the previous sector, it 1s read
into the file's 1/0 buffer.

Entry: Pz 0 .
RO(15,14) = Current byte pointer in the buffer
RO(4,0) = Current absolute address in the buffer
$10 = 0 - Internal file

! - External file

STNIDY contains file FIB address

Exit: Ps 0

Calls: POLL(pRDCBF)

Uses: A,B,C,D0,P

Stk lvls: 0 - internal file
4 - external file (if has to back up)
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9.33 UPCPOS - Update F1P Current Position

Category: FILUTL File: SCADAT::NS

Nane:(S) UPCPOS - Update FIB Current Position

Purpose: Update current position in FIB

Entry: DO = Current file pointer or buffer pointer
RO(15,14)= Byte pointer in buffer if external file
R1(R) = Record length if fixed length data file
$9 = 1 for IRAN
$10 = 0/1 for internal/external file
$11 = 0/1 for serial/randon access
STAID = Entry address in FIB

Exit: Update current position in FIB
The DO on entry is saved in RO(4,0)
If 1s DATA file (copy code = 1) :
Carry set => The file pointer 1s at the beginnin

of a record and the randon access flag is set 159).
A(R) = Nunber of bytes left in current record.
B(A) = Byte position in current record.

Calls: IDIV

Used: R,B,C,00,R0,P (B is used only for DATA file)

Stk lvls: 1

9.34 GIPIRS - Get File Pointers fron FIB

Category: FILUTL File: SC8DAT::NS
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Nane:(S) GIPIRS - Get File Pointers fron FIB
Nane:(S) GIPIRX - Get File Pointers fron FIB

Purpose: Get all the file & FIB pointers into (PU registers

Entry: STn101(4-0) = Entry address in FIB
GTPTRX: Should clear $9 & S10 on entry

Exit: DO(S) = Copy code of the file
0(R) = # of bytes to end of file
B(S) = Device type
B(R) = # of bytes left in current record
RO(R)= Current position (absolute address)
RO(15:14) = Relative position in buffer if external
R1 = Record length in bytes
$9 = 0 if serial acces

= 1 if randon access
$10 = 0 if nainfrane RAN/RON file

z 1 if 1s an external file
$11 = 1 if Independent RAN

= 0 if not IRAN

GIPTRX:
The difference betueen the tuo entry points is that in
order to deternine whether it is a serial or randon
access.
The GTPIRS entry will go back to the beginning of the
statenent to check if the record number is specified.

But the GTPTRX entry will not do so, therefore the $9
will not be changed by the GIPTRX entry.

Calls: 1/0FND

Sth lvls: 2

Used R,8,C,0,D0, $9-11

9.35 FIYPFN - Look Up File Type Given Type Nunber

Category: FILUTL File: SC&FIL::nS

Nane:(S) FIYPFN - Look Up File Type Given Type Nunber
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Nane: FIYPFO - Look Up File Type Given Type Number

Purpose: Searches the mainfrane and LEX File type tables for
a given file type nunber.

A pFTYPE poll 1s issued to search file type table in
external LEX file if the nainfrane file type table
does not contain the file type.

Entry:
FTIYPFN:

A(R) = File type # (high nib = 0)
FIYPFD:

D1 pts to file type ¥

Exit:
01 preserved
RO = D1 entry state.
Carry set => C(R) and B(R) point to start of entry

B(S)=position of file typeN within
entry (1 = first filetype, etc.)

R(R) = File type nunber
Carry clear => not found

Calls: POLL, FTBSCH

Uses:
Exclusive: A(R), C, RO
Inclusive: R(R),B(S),B(R),C, RO

Sth Lvls: 2

9.36 FTBSCH - Sear:h a File Type Table by Type Number

Category: FILUTL File: SCAFIL::NS

Nare:(S) FIBSCH - Search a File Type Table by Type Nunber

Purpose: Searches file type table by file type nunber.

Category: FILUTL

9-47



HP-71 Software IDS - Entry Point and Poll Interfaces

File Utilities

Entry: R(A) = file type to search for (high nib = 0)
D1 points at start of table

Exit: R(R) = entry state
Carry set => B(R) = pointer points to start of

entry

B(S) = position of filetype W mithin
entry

Carry clear => not found

Uses:
Inclusive: B(S),B(R),C(S),C(R),D?

Calls: None
Stk lvls: 0

9.37 FRSCFD - Look Up File Type Given Type Nane

Category: FILUTL File: SCAFIL::NS

Mane: (S) FRSCFD - Look Up File Type Given Type Nane

Purpose: Search the nainfrane and LEX file type tables for a

given file type nunber, R pFRSCH poll is issued to

search the LEX file type table if the mainfrane
file type table does not contain the file type.

Entry: D1 points at the beginning of the file type nane
which is up to five characters with trailing
blanks.

Exit: D1 past the given file type nane.
P= 0
Carry set => R(3-0) = file type nunber
Carry clear => File type not found.

Calls: POLL, FILEP!, FRSCH,

Uses: A,8,C,R3, S10

Stk lvls: 43
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9.38 REWIND - Reuind Open File

Category: FIWUTL File: SCAFIL::NS

Nare:(S) REMIND - Rewind Open File

Purpose: Set the current position in the FIB to start of

of data in a file.

Entry:
A = FIB entry address of the file

Exit:
AB) = FIB # of the file
STAID! = FIB entry address of the file

Carry set => suctessful
Never returns if HP-IL error happens, exit to PFERR.

Calls: SIFPIR

Uses: A, 8, C, b, D1, DO, $10, STNID1, $4-0

Stk lvls: 1 - internal file
4 - external file

9.39 FIBADR - Find FIB entry address for a channel

Category: FILUTL File: SC&FIL::NS

Nane:(S) FIBADR - Find FIB entry address for a channel

Nane:(S) FIBAD- - Find FIB entry address for a channel
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Purpose: Find the FIB entry address for a given channel #

Entry: A(B) = Channel

EXit: D1 8 A = FIB entry address of the file
STATDY = FIB entry address of the file

Calls: FDCHM, FFIDM

Used: R,B,C,D1,RO

Stk lvls: +2

9.40 CRFSUB - Create a File in Mainframe

Category: FIWTL File: SC&FIL::NS

Nane: CRFSUB = Create a File in Mainframe
Nane: (S) CRFSB- - Create a File in Mainfrane

Purpose: Create a file in nainfrane

ENTRY:
P £0
STHTRO = FILE NAME
STNTR1(4) = DEVICE TYPE
STNTR1(8-7) = PORT W

STATR1(15) = FILE COPY CODE FROM FILE TYPE TABLE
S-R1-0(13-10) = FILE TYPE
R1 = RDDRESS OF FILE HERDER ALREADY CREATED BY

CREATF. FILE NRRE, COPY CODE, AND FILE

TYPE WILL BE FILLED IN.

EXIT: FILE HERDER ALL BEEN PROPERLY FILLED
A = FILE CHAIN LENGTH
C(R) = 0
01 @ PAST THE FILE CHRIN LENGTH FIELD
po @ S$-R1-3 (COPY CODE)
R = ADDRESS OF FILE HERDER
P «0
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Calls: CRERTF, R-NULT

USES:
Inclusive: R(R),C,D0,01

Stk lvis: 0

9.41 CRIF  - Create File in NAIN, PORT, or HPIL

Category: FIWTL File: SC&FIL::NS

Nana: (S) CRTF - Create File in MAIN, PORT, or HPIL

Purpose:
Create 2 file of arbitrary type in nenory or on an
external device.

Entry:
A
(Ss)
D(R)

First 8 chars of file nane
FIB device code
FIB device address:
0(B) = Porth and Extender¥ for PORT
2X) 2 Device address for HPIL device

Last tuo chars of file nane if HPIL device
File type (high nib = 0)
First paraneter for create:

P
RO
R1(R)
R2(R)

CRE CPR ECR CerPEP NEERCC, AREREETEEERRe

Create Format Neaning of This
Code Implied Paraneter

0 Standard Data length in nibs
1 PRIA Nunber of records (can

be 0 if not HPIL)
2 SDRTA Nunber of records (can:

be 0 if not HPIL)
q Vbl Rec Nunber of bytes in file
8 OEn Unknoun; poll for len

R2(9:5)= Rddress of data in RAN/RON to copy to the

neuly created file (none if zero)
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R3(R) = Second paraneter for create:
PrrrrrETEEPEER EELELE LLY ELLE LEA

Create format Reaning of This
Code Inplied Paraneter

0 Standard (Ignored)
1 ORTR Record length in bytes

(256 default)
2 SDRIR (Ignored; set to 8)
4 Vbl Rec (Ignored)
8 oEn Unknown; poll for len

Exit:
P = 0
R2(R) = File length in nibbles (chain length)
RI(R) = Entry state (updated if default condition)

Carry set:
C(R) = Error code:

"Not lnplenented"
Carry clear:
D(S = File device code
(X) = Device address

R1 5 Rddress of file header if file in nenory
D1 @ Start of data if file 1s in nenory

Calls: SVFPSC, SVFTYP,POLL,R-NULT,CRETF+,CRFSB-, INITNF

Uses.......
Exclusive: A,B(S,R),C,D(S),D0,D1, R1,R2
Inclusive: R-D, 00,D1,R0-R4,STATRO, STATRY,

SCRICH,S11-50

Stk lvls: 6 - If file created on plug-in, else §

NOTE:
This routine can only create BASIC, TEXT, and 41C data
in nenory at the nonent.

Rlgorithn:
Save auay file spec and file type info
Conpute data length fron paraneters
Coripute and add on subheader length
If device is not MAIN then

Error exit for now (not inplenented)
Create file header in nenory
Fill in nane, etc.
Initialize file according to create code

History:

Date Progranner Modification
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Pecan wse Coco meceen CoC mNECECCCThEeCRecetEmoRCeORTeECCRCBOEamee

09/24/82 SC Add code to create and initialize
file in HP-IL device.
POLL to create OER file and the
POLL handler has to do it all.

07/21/82 NZ Modified entry condition locations
07/13/82 N2 Added field (R2(9:5)) for address

of data to copy to the file after
creation; nodified exit code to
use DO instead of D1 to get stated
exit conditions; changed R2 exit
conditions

06/01/82 FH Hrote fron looking at code for
CREATE execute and CRBAS (create
BASIC). Needed for TRANSFORN.

9.42 OPENF - Open File

Category: FILUTL File: SC&FIL::NS

Nane:(S) OPENF  - Open File
Nane: OPENF- - Open File
Nane: OPENF® - Open File
Nane: OPNF+ - Open File

Purpose: Open a neu file in the FIB

Entry:
All: Ps 0

OPENF: DO points at file spec. in the BASIC statenent

OPENFA: A, D(S), D(R), RO set up as on exit fron FSPECK

R2 s 0 1f R2/R) device assignnent info not
present

= Device assignnent info fron FSPECx.
R3 = Device assignment info fron FSPECx unless

R2 = 0.

OPNF+: D1 points at start of file header in nenory
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OPENF-: STHIRO & STMIR1 has the information as the entry
condition specified by the HRTFIB routin.

R2 = 0 1f R2/R3 device assignnent info not
present

z= Device assignnent info fron FSPECx.

R3 = Device assignnent info fron FSPECx unless
R2 = 0.

Exit:
Pp = 0
Carry set => Done successfully

A(B) = F1BM of file
R1 = the neu entry address in FIB
S10 = Set if file has 1/0 buffer
SINTDY = FIB address of file
STNIRO, STATRY set to exit conditions of WRIFIB

The FIB entry filled with proper information
Carry clear => Error

C(3-0) = Error code
File already opened
FIB full
Insufficient nenory
Unrecognized file type

Calls: FSPECx, POLL, FINDF, DRISTR, I/OFND

Uses:
Inclusive: R,B,C,D,D0,01,RO0,R1,STHTRO, STHTR1, S10

Stk lvls: 6 at least (FSPECx takes 5, pFINDf requires 6)

Note: This routine falls into WRTFIB to write the file
information 1n the FIB.

9.43 URTFIB - Write File Information to FIB

Category: FILUTL File: SC&FIL::NS

Nane:(S) WRTFIB - Write File Infornation to FIB

Purpose: Write file information into File Information Buffer
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Entry:
01 @ Entry address of the file in FIB. FIBN has

already been written to the entry
R2 = 0 if R2/R3 device assignnent data are not

present (relevant only for exernal files)
= OTHERWISE, device assignment data fron FSPECK

R3 = Device assignnent data fron FSPECx if R2 W 0
STATRO(0-10)= File data start address

If file in RAN/RON:
STNIRO(0-4) = Absolute data start address
STNIRO(5-6) = OF
STHIRO(7-10)= Don’t care

If file in port:
STNIRO(7-8) = PORT #

If file in HP-IL device:
STRTRO(0-3) = Record ¥
STHIRO(4-10)= HP-IL address

STRTRO(11-14) = File type
STNTRO(15) = Device type
0 - Rainfrane
1 - Independent RAN
2 - Ron
§ - WPIL

STATR1(0-5) = File start address
If file in RAN/RON, this is the absolute

address of the file headrer.
If file in HP-JL device, this is the record

nunber and byte nunber of the LIF directory
entry address of the file.

STNIR1(6-10) = File length in nibbles if the file
copy code = 0,

SINIR1(6-9) = File length in 0 of records if the
file copy code = 1.

STATIR1(10-13) = Record length in bytes if the file
copy cade = 1.

EXIT:
Never returns if unrecorgnized file type
R1 = FIB entry address
Carry = Set if no error

Calls:

Uses:
Inclusive: R,8,C,0,00,D1,RO,R1,R2,R3 $10

Stk lvls: +5
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9.44 CLOSEW - Close File

Category: FIWUTL File: SCRFIL::NS

Nane: CLOSEN - Close File
Nare: (S) CLOSEF - Close File

Purpose: Close file in File Information Buffer

Entry:
CLOSEN: B(B) = Channel W of the file
CLOSEF: R(B) = FIB # of the file

Exit:
No error condition if the file not found

Calls: FFIBN, POLL

Uses: R,8,C,00,01, STNTDY

Stk lvls: §

NOTE: This program FALLS INTO routine DELFIB

9.45 CLOSER - Close Ril Open Files

Category: FILUTL File: SCAFIL::NMS

Nare:(S) CLOSER - Close All Open Files

Purpose: Close all opening files and delete their entries

Entry: P= 0

Exit: P= 0
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Calls: 1/0OFND, DELFIB, POLL(pWRCBF)

Uses: R-D, DO, D1, RO ,STHID1

Stk Ivis: 8

9.46 FIBON - Reset Devices, Buffers at Pouer On/Off

Category: FILUTL File: SCAFIL::NS

Nane: FIBON =~ Reset Devices, Buffers at Power On/Off

Nana: (8) FIBOFF - Reset Devices, Buffers at Power On/Off

Purpose: When HP-71 pouers off, reset all external devices.
When WP-71 powers on, reclain all the 1/0 buffers,

Entry: None

Exit: P=0.
Hex mode.

Calle: 1/0FND, 1/ORES

Uses: R,C, 00,01, SO

Stk lvls: 2

9.47 PUGFIB - Purge the FIB Entries of Purged Files

Category: FILUTL File: SC&FIL::NMS

Nane:(S) PUGFIB - Purge the FIB Entries of Purged Files
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Purpose: Purge the FIB entry of a purged file.
Delete an FIB entry whose “File Begin® address
18 zero.

Entry: The "file Began" of the purged file in FIB
should be already zeroed.

Exit: The first FIP entries matching the condition 1s deleted

Calls: FDFILW, DELFIB, I/O0DAL

Uses: R-D,D0,D1,RO

Stk lvls: +4

9.48 RENSUB - Renunber Subroutine

Category: FIWITL File: SCAREN::NS

Nane: (S) RENSUB - Renunber Subroutine

Purpose : 1. Compile all line nunber references
2. (lear all conpiled offsets
3. Renunber all line nunber references

Entry : CURRST & CURREN pts current file
S1 = 0 - Only clear conpiled offset

z= 1 - Conpile offset or renunber line nunber

If S1=1:
S2 = 1 - Conpile reference offset
$2 = 0 - Renunber line nunber

Exit : Carry set => No error
Carry clears> Line nunber not found

R2= ptr to stnt len of stat in error

Calls : PFNDL, EXPSKP, FINDA, ISRAN?, LINEW1, POLL

Uses : R,B(R),C,D(R),D0,D1,R2, $3

Stk lvls : #2
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Detail :

The line nunber is expected to be found in the folloming
nainfrane statements:

GOT0/GOSUB/RESTORE <LINEN/LRBEL>
ON ERROR GOTO/GOSUB «LINEW/LRBEL>

ON TINER [Wc<exp>,] <exp> GOTO/GOSUB <LINEN/LABEL>

ON <exp> GOTO/GOSUB/RESTORE <LINEW/LABEL),...

IF <exp> THEN LINEW/LABEL/EXT (ELSE LINEM/LABEL/EXT IF]

PRINT USING LINEW/LRBEL
DISP USING LINEM/LABEL
ON INTR GOTO/GOSUB LINEMW/LABEL
POLL for non-nainfrane XHORD

For XWORD (External) statements, the line nunber is handled

as follous:

. If RENSUB is just called for zeroing the conpiled offset
($1=0), the line ¥ in XWORD statement will be ignored. This
neans the execution of an XHORD statenent has to assume the

conpiled offset is incorrect and has to zero it everytine,

. If RENSUB is called for renunbering (S1z1), the poll pREN
will be issued so that each LEX file that contains XHWORD
statenents that may have line nunbers will be allowed to
supply the correct renunbering. See the pREN poll inter-
face for details.

9.49 EXPSKP - Skip Over Tokenized Expression

Category: FIWUTL File: SCSREN::NS

Nane:(S) EXPSKP - Skip Over Tokenized Expression

Purpose: Skip over tokenized expression

Entry: D1 = Start of expression

Exit: A = NEXT TOKEN af ter expression
D1= Points to next token after expression
Carry set
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Calls : FINDR

Uses: A(R) ,C(5:0), D1, S10

Stk lvls : 1

9.5 FNDFCN - find User-Defined Function

Category: FILUTL File: SC&SUB::NnS

Nane:(S) FNDFCN - Find User-Defined Function

Purpose: Find a user-defined function

Entry: R1(X) = Function nane(output fron RDRSUB)

Exat:
Carry set => found

00 past the function nare in the DEF FN statenent
F-R1-0 = Address past the tDEF of the DEF FN

Carry clear => Not found

Calls: PRSCOP, GETNAN

Uses: R,8,C,D,D1,00

Stk lvls: 4

9.51 KEVARG - Key Merge

Category: FILUTL File: SGREXC::NS

Nane:(S) KEYNRG - Key Merge
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Nane:

Purpose:

Entry:

Exit:

Calls:

Uses:

KYNRG+ - Key Merge

Creates space for new entry in keys file

Ps 0
B(R) = HEX Keycode
2 ENTRY POINTS:

1) KEYNRG - A(R) sLength of assignment string
2) KYNRG+ - C(B) =Keycode

C(6-2)= Length of assignnent string

D1 points to start of new entry
R2(B) = Keycode; R2(3-2) = Entry length
R2(S) = B(S) on entry
B(R) = offset to nerory
R3 = Pointer to keys file header
Carry clear
via RSTD1

KNENCK, CREATF, NOVEDN, RFRDJ+, KYDO,
KEYFND, KYPRCK, LRKEYS, UPDFCL

R-0, 01, DO, RO-R3, F-RO-1, S6, S8

Stack lvis: §

History:

07/01/82
11/02/82
12/29/82

Progranner Modifications
PBs cece rns Gensco cncencos

S.H Rdded docunentation
Ss. Added call to UPDFCL
S.H. Elininated call to RFADSS

9.52 FILXQ™ - Filenane Execute

Category: FILUTL File: SG&FXQ::NS

Nane:(S) FILXQ® - Filenane Execute
Nane:(S) FILXQS - Filenane Execute For a String Expression
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Purpose:
Executes a tokenized file specifier. Solitary device
Specifiers of the forn ':CARD’, °':PORT’, ':MAIN’, etc,
are accepted. There are tuo entry points.

FILXQ™:
Rssunes that DO points to a file specifier in progran
nenory. The file specifier nay be a literal or a
string expression.

FILXQS:
Assunes that the alleged string has been evaluated and
1s on the Nath Stack. This entry 1s used by ADDRS and
CATS.

Entry:
FILXQ™:
DO at start of file specifier

FILXQS:
D1 points to string expression on top of Match Stack

Exit:
CARRY SET: (both entry points)
Nainfrane-recognizable file specifier found.
A(W) = Blank-padded file nane if nane present.

z= 0 if only device specifier present, as in
":MAIN’, ':PORT*, ’:CARD’
F 1f no device specified
0 if device 1s :NMAIN

= 1 if device in :PORT, in which case:
D(0) = PORT extender nunber O-F
D(1) = PORT nunber 0-4
D(B) = FF if no PORT nunber specified

= 7 if device is card, in which case:
0(B) = 0 1f :CARD
D(B) = Nonzero if :PCRD

DO = Past file specifier (FILXQ™ only)
P = 0
If file specifier uas a string expression:
D1 points past the string on the stack

If file specifier uas a literal containing a port:
D1 points past the 16 nibble nunber on the stack
(RVNENE )=01

(S$)

CARRY CLERR:
FILKQ™:
Executed illegal nainfrane file nane. Either string
expression or literal nane uith over 8 characters.
§7:1 ©» Specifier uas string expression, in which

case the expression 1s still on the stack.
AVAENE points to the string header
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DO points past the tokenized expression.

$720 =» Specifier was a literal; DO nay be restored
to the start of the literal by using (STATDO).

P = 0

FILXQS:
String expression on stack contained an illegal specifier.
$? t 1
AVAENE = Value it contained on entry. May be used to

preserve the pointer to the string header prior
to calling FILXQS.

P 2 0

ERROR EXIT (both entry points):
Exit to NFERR (eFSPEC) if and only if :PORT is found,
followed by an illegal port specifier.

Calls: EXPEXC, FILEP, PDEV, CRTCHR, DVCTYP, POLL,
REVPOP, BLKOK, PRTHP, FINDA, RSTST, SRVEDO,
CNVNUC, RVE=D1

Uses........
Exclusive: RA-D, D1, DO, STATDO, RO, RY, $1,32,S?
Inclusive: STRIRT (all of it) -- port spec. as nun expr

RO-R3, all of function scratch -- EXPEXC

NOTE: FILXQS entry doesn’t use any statenent scratch.

Detail: DO on entry to FILXQ™ is a pointer to the start
of the conpiled file specification. FILKQ™ nust
save DO in STNTDO, since EXPEXC can use all CPU
registers and all function scratch RRA. STATDO
uill be updated 1f memory noves.

SYNTAX FOR PORTM IS «df.d[d]})>

RSSUNES THAT ALL NON-NAINFRANE DEVICE REFERENCES
HAVE BEEN TOKENIZED WITH tCOLON.

Nibs 2,3,4 of D are zeroed out for TRSFiu

Stack lvls: FILXQ$ entry pt - 3
Otherwise -5

History:

Date Progranner Modification

06/29/82 SM. Addeddocunentation.
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07/05/82

07/27/82

10/21/82

01/31/83
06/28/83

9.5) POEV

S.u. Modified code to eliminate

call to POP1S - lets REVS
take care of that.

S.\. Rdded code to check for tCOLON
before assuning string expr.

S.\. Save PC in STNIDO, instead
of S-R1-0

J.P. Clear S7 on entry
S.H. Save rtn stack level in RO

prior to calling FILEP!.

- Evaluate Num Expression as Port Device

Category: FIWIL File: SG3FXQ::MS

Nare:(S) PDEV

~~

- Evaluate Nun Expression as Port Device

Narte: PPEV4 - Evaluate Nun Expression as Port Device

Nane: PDEVY - Evaluate Nun Expression as Port Device

Purpose:

Entry:

Exit:

Evaluates nuneric expression for port address

PDEV+ and PDEV entries evaluate an expression

in nenory and ensure it is a valid numeric
expression.

PDEV1 assures that the evaluated expression is
already on the stack. It is useful for functions.

3 entry points:
1) PDEV¢ - DO 2 nibs prior to alleged numeric

expression.
2) PDEV - DO at alleged numeric expression.
3) PDEVY - D1 points to evaluated expression on

nath stack.

D(0)=Port extender; D(1)=zporth
D1 points to nuneric expression on stack
DO past evaluated nuneric expression
(if entered at PDEV1, DO unchanged fron entry)

Statuses intact
(except if entered at PDEVY)
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Calls:

Uses:

Detail:

ERROR EXITS IF EVALURTED EXPRESSION IS INAPPROPRIATE
FOR R PORT RDDRESS.

EXPEXC, TST12R, FRAC1S, FLTDH, ARGSTA
CLRFRC, GTPRIN, RSTST

A-0, 01,00, RO-R3, all of function scratch -- EXPEXC

Rllous nuneric expressions which evaluate to x.yy
where:
Ocz=n<¢e8 and Oc=yy <= 15

Stack lvls: §

History:

06/29/82
08/05/82

Progranner Modification
cermccomene coma cwecncoaan

S. Hu. Added docunentation
S.H. Rdded PDEVY entry point

9.54 FSPECx - File Specification Execute

Category: FILUTL File: SGRFXQ::NS

Narre: (8) FSPECx - File Specification Execute

Purpose:

Entry:

Exit

Evaluates a file specification

00 @ File specification start

DO past file specification
Carry Clear: Legal file specification

R = filenane (blank filled)
R=0 if no filenane
RO = last tuo chars of file name (if any)

* tuo blanks by default
D(S) = F NO DEVICE SPECIFIED

0 HAIN
1 PORT 0(8) = PORT nunber
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p(B) = FF if :PORT
7 CARD  D(B) = 0 2f CARD

PCRD D(B) ® 0 1f PCRD
+ 8 HP-IL device (D(X) = device addr)
> 8 other

P=0
P reset before POLL
If file specifier uas a string expression:

(RVNENE) points past the string on the stack

Carry set:
Unrecognized File Specification
C(3-0) = Error¥

Calls: FIWQ", POLL

FILXQ" returns:
Carry Clear ---> Illegal File Spec

S-R1-0 holds original DO
Carry Set ---> Legal File Spec

S8=0 Sinple Filenane
$8=1 D(S)=F No Device specified

0 MARIN
1 PORT

D(B) = Porth
= FF if :PORT

7 CARD
PCRD
D(B) = 0 if CARD

#0 if PCRD

Uses: A-D
D = End of Expression stack (fron FILXQ")
STNTDO, STMIRY (all of it), $1,52,S7 -- FILXQ
01,00, RO-R3, all of function scratch -- EXPEXC

Detail: Try Mainfrane File Execute (FILXQ™)
Blank-fill louer 2 bytes of RO
If acceptable file specification (Carry set)

If sinple filenane
Set Device = 0  (D(S))

RINCC
else

POLL for File Specification Execute
Return if Carry Set
If handled (XNn=0)

Return with Carry Clear
else

C ¢-- efSPEC
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Return with Carry Set

Stack lvls: 6

History:

Date Progranner Modification

06/29/82 S.M. Added docunentation

9.55 FINDF - Find a file

Category: FILUTL File: SG3FXQ::NS

Mane: (S) FINDF - Find a file
Nane:(S) FINDF+ - Find a file
Nane: FILENF - Find a file
Nane:(S) FILEF - Find a file
Nane: FINOMF - Find a file

Purpose: Searches for a Specified File in file chain(s)
specified by the caller.

The entry points which allow the file chains to
be specified require as entry conditions sone
of the exit conditions fron FILXQ"/FSPECx.

FILEF and FILENF entries search the NAIN file

chain only.

FINDF and FINDF+ entries look at D(S) to
determine which file chains to search. The only
difference betueen the tuo entry points is that

FINDF assures the integrity of D(S) and R(W),

uhereas FINDF+ checks their integrity to ensure
that A(W) is nonzero and D(S)<26.

FINDUF searches the MRIN file chain for <uorkfile>

Entry: P=0
§ entry points:
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1) FINDF - file nane in A(W)
D(S) determines search pattern:

=F 3) Search MAIN, plug-ins
=0 => Search RAIN only

other => Search Plug-ins only
D(B) indicates port desig.

FF => al) PORTS (:PORT)
OR D(1)= PORT

D(0)= Extender #

2) FILEF - File nane in RA(H) - Mainfrane search only

3) FILEWF sane as above, except file nane 1n B(N)

4) FINDF+ - Sane as FINDF,

5) FINDWF - Searches for workfile

Exit: P=0
Carry Clear - File found

D1 @ File Start
A(N)=B(M) contain file nane
0(S) = Device Type

0 = Mainfrane RAN
1 = IRAN
2 = RON
J = EEPRON

It cannot be assured that Device Type is
lini ted to these nunbers.

Routines using FINDF should probably POLL when
Device Type 18 not 0-2,

D(B) = Extender®, Port (if applicable)

Carry Set => File not found
S61 =

B:R = Filenane
C(3-0) contains err for eFnFND or eDVCNF

$6=0 (FINDF+ entry only) =>
Illegal file spec for file chain search
either A(U)=0 or D(S)>=?
C(3-0)=eF SPEC
C(S) = 2*(D(S)*1)

Calls: ROMCHK, RONFND, RONF-1, FILSKP, CsMAIN, MRKFIL

Uses: A-D, D1, S6,58,R1,R2 (if outside of Main search)
R3 (if single PORT search)
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S6 = Not Initial PORT search
S8 = Single/ Special file chain search

RONCHK
RONFND uses R-D,D1,
ROMF-1 uses R-D,D1,

Stk lvls: 2

Detail:

FINDF+: If D(S) >= 7 or R(N)=0
Return uith carry set; C(3-0)=eFSPEC

FINDF: Clear Single Filechain Search flag (S8)
Move filenane to B
If Standard search D(S)=F

goto 1;
If MAINfrane only 0(S)=0

goto FILFNF;
else (PORT)

Save filename (R2)
If all Ports (D(B)=FF)

go Search ALL Ports (goto 3);
else

Set single file chain flag (S8)
Find Start of file chain in Port (ROMF-1)
Restore filenane to A
Put filenane in 8
Set $6 for error (file not found)
If not found

Return Carry  C(3-0)=eDVCNF
else

Continue search (goto 2)
FILEF: 8 <-- Filenane

FILFNF: Set Single Filechain flag (38)
: Set pointer @ Main nenory start

Clear Initial Port Search flag (36)
2: Read filenane

If not at end of file chain (R(B)NO)
If filenane natch --> RTNCC
else

Skip to next file
oto 2;

else {End of file chain)
Restore file nane to R
1f single search only (38)

RINC C(3-0)zeFnFND
else

If initial PORT search (56=0)
Save filenane (R2)
Set Not Initial PORT search (S6)
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3: If no RONs exist (RONCHK)
Restore filenane
RINC  C(3-0)=efnfFND

else
Set B = filenang
go search ROM for file (goto 2)

else
Find next RON (RONFND)
Restore f1lenane
If no more RONs ---> RINC C(3-0)=efnFND
Set B = filenane
go Search ROM for file (goto 2);

Note:
Device ID's 2-6 are NOT available for use.
Dedicated devices are restricted to ID's 9-E

History:

Date Progranner Modification

06/29/82 S.W. Added Docunentation
10/29/82 S.W. Modified entry conditions for

new device codes
12/20/82 S.M. Calls FILSKP instead of ROHDR

s0 FINDF doesn’t use $9

9.56 PRGFNF - Purge File in Menory

Category: FILUTL File: SG3FXQ::NS

Nane:(S) PRGFIF - Purge File in Menory

Purpose:
Purges specified file

Entry: 2 entry points:
1) PRGFAF - D(S) as it is after FINDF call

D1 pointing to start of file header
2) PRGF  - File in NAIN; S$11=0.

D1 at file type in file header.
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Exit:
Carry set => error# loaded in C(3-0)

Caller should exit using BSERR
Carry clr => File purged successfully

$7=1 => Purged current running file

Calls: POLL, RANRON, GETPRO, EOFLCH, CREATF, FINDWF
LEXBF +, ZERPGN, NENCKL, PUGFIB, FILSKP,
RFR-I, D1=CRS, RSTOFS, nOveun, EDIT8Y

Exclusive: R-D, DO,D1,RO,R1,S-RO-0,S-RO-1, §7,59-S11
If purging current file, also uses R2 & R3, $6,58, S-RO-0
If purging a LEX file, also use R2,R3
If purging current file AND there's no workfile, uses S0-S?7

Sth lvls: 5

Date Progranner Modifications

08/04/82 S.N. Added docunentation
12/16/82 S.A. Replaced calls to RSTK=R and

RzRSTK with R<RSTK and RSTK<R

C(S) nou used
06/06/83 S.\. Replaced call to CLSUSP with

a call to ZERPGN. (Poll must
go out when curr file purged)

9.57 EOIN - MNoves EDIT Pointers to Specified File

Category: FILUIL File: SG3FXQ::NS

Moves EDIT Pointers to Specified File
Designates workfile as Current File
Designates Specified File as Current
Collapses Stks; Spec. File Becones Curr.

Nane: EoIT
Nane:(S) EDITWF
Nane:(S) EDITS8O
Nane: E0120

Purpose:
EDIT executes the EDIT statement.

EDITUF designates the uorkfile as the current file.
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Entry:

Exit:

Calls:

Uses:

Detail:

If it doesn’t exist, it is created. EDITWF is
called when current file is purged and during
configuration.

EDIT30 designates the specified file as current.

If file isn’t BASIC, a POLL goes out, resulting

in an error if no one responds. This entry
point is used by CRT when [f][EDIT] is hit
during a nultiple file catalog.

EDIT20 collapses all the execution stacks before
designating the specified file as current. This
is the entry point used by RUN. Rn assumption is
nade that this file is of legal type to be made
current.

4 entry points:
P=0

1) EDIT  - DO past tEDIT.

2) EDITUF - $S10=1 => No collapse of stacks and
no CRTalog.

$10=0 => No collapse of stacks
CRTalog iff $1120

3) EDIT80 - S10 and S11 as with EDITWF,

4) EDIT20 - D1 points at new current file.

CURRL UPDATED; Stacks, etc collapsed via CLPSIK
Error Exits if:

1) file nust be created and not enough menory
2) specified file is not BASIC
3) porth specified that doesn’t exist
4) non-nainfrane device specified

If no CRTalog is done:
B(R)=CURRST; C(R)=D(R)=CURREN;
00 points to CURREN RAN location

CRETF, CLPSTK, FINDF, SRAVEL, WRKFIL
EOLXCK, FSPECx, POLL, NULLP, BRSKEY

A-D, RO-R3, S6, S8, $9, S10, S11, 01,00
+ If FSPECx is called: $1,S2,S7, STHIDO,

STNTRY (R11 of it), All of function scratch

EDIT is a system command (non-programnable). The
reason for this limitation is that EDIT changes
CURRST & CURREN; this uould be nonsensical during 8
running progran, since the sane pointers are used
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Stack lvls: ?

History:

06/30/82
07/20/82

09/17/82
11/11/82
12/17/82

01/11/83

03/02/83

9.58 RANRON

Progranner

to indicate current EDIT file as current RUN file,

EDIT [filenare]

Modifications

Added documentation
No longer saves 2 stack levels
(burden put on PRGFNF)

Set S59 before NULLP call
Deleted poll on external file
Elininated call to CHAIN - caused
problens when old EDIT file is
in non-RAN nediun; ptr to neu
CURRST no longer in R3 on exit.

Change $9=1 to P=1 before NULLP

Added pEDIT poll

- Classify Nenory Device

Category: FIWITL File: SG&FXQ::NS

Narre: (3S) RAMRON - Classify Renory Device

Purpose:

Entry:

Exit:

Returns info on whether file in RAM, IRAN, other

0(S) preserved fron FINDF call:
=0 => Nainfrane RAN
={ => IRAN
=2 => RON
=3 => EEPROM

CARRY SET => RAN
S8=1 => IN NRIN

0 => IRAN
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CLR => non-RAN nenory device
$8=0

Calls: none

Uses: $8, C(S)

Stack lvls: 0

History:

Date Progranner Modifications

06/0/82 SM. Addeddocunentation
12/17/82 S.W. Elininated distinction

betueen RON & other
non-RAN nenory devices

9.59 LOCARDR - locate, Classify Address’s Menory Device

Category: FIWTL File: SG3FKQ::NS

Nane: (S) LOCADR - Locate, Classify Rddress’s Henory Device
Nare: (S) CURDVC - Classify Current File's Device

Purpose: Given a file address, returns information
regarding the nediun (NRIN, IRAN, RON, etc.)

CURDVC entry assumes the file address is (CURRST).

Entry: 2 entry points:
1) CUROVC - No additional requirements.
2) LOCRDR - C(R) = sone address in the file

Exit: Specified address in R2
Carry clr => Legitinate address

D(S)=0 => MAIN
#0 => PORT

D(S) reflects nerory type
=| => RAN
22 => RON
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=3 => EEPRON
0(0)s Extenderd
D(1)= Port
D(7-2)=Rest of Config. entry

R(R)=D1=R2(R)

Carry set (LOCADR entry only) =>
Not a legitinate address

Calls: RONCHK, ROMFND, EOFLCH, D1=CRS

Stk lvls: 2

Uses: R-D, D1, R1 & R2

Detail: THE RODRESS MUST BE WITHIN A FILE CHAIN, OR CARRY
HILL AUTOMATICALLY CONE BACK SET.

History:

Date Progranner Modifications

06/30/82 S.\W. Rdded documentation

9.60 GEIPRO - Get File Protection of Current File

Category: FILUTL File: SG&SYS::NHS

Get File Protection of Current File
Get File Protection of Specified File
Get File Protection of Specified File
Get File Protection of Specified File

Nane: (S) GETPRO
Nane: GETPRe
Nane: GE TPR
Nane:(S) GETPR1

Purpose: Returns File protection information

GETPRO reads file protection of the current
file.

Rll other entry points read the file proection
nibble of the file specified by the caller.
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Entry:

Exit:

Calls:

Uses:

IDS - Entry Point and Poll Interfaces

4 ENTRY POINTS:
P= 0
1) GETPRO - (CURRST) 1s accurate
2) GETPRs - (D1) = pointer to file header.
3) GETPR - A(R) = pointer to file header.
4) GETPR1 - D1 = pointer to file header.

SBs1 , . . IFF SECURE
CRRRY SET IFF PRIVATE
D1 POINTS AT FILE TYPE FIELD
P=)
C(3-0)s efPROT

none

exclusive... C, D1, SB
inclusive... A(R), C, D1, SB (GETPRO, GETPR+ only)

Stack lvls:

History:

cewensvcen

06/28/82
10/13/82
11/23/82

9.61 FILSKP

0

Progranner Modification
coco ncnven coormceneee

S.H. Added Docunentation
S. NH. C(B)=zefPROT on exit
S.u C(3-0) as above

- File Skip

Category: FILUTL File: SG&SYS::NS

Nane: FILSKP - File Skip
Nane: FLSKPB - File Skip
Name: (S) FILSK¢ - File Skip

Purpose:
Skips over specified file

Entry:
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P=0
J entry points:
1) FLSKPB - B(R) at file header start
2) FILSKP - C(R) at file header start
3) FILSK+ - R(R) at file header start

Exit:
P=0
C(R)= Points to next file in chain (OR to 00 BYTE)
R(A)= Length sn file's file fongih field
D1 = Points to file length field
Carry clear

Calls: none

Uses R(R), C(R), D1

Stk lvls: ©

History:

Date Progranner Modifications

07/05/82 S.M. Added documentation
10/21/82 S.\W. Changed entry conditions

9.62 FILFIL - Fill in Nissing File Wane

Category: FILUTL File: TISUTL::NS

Nane:(S) FILFIL - Fill in Missing File Nane

Purpose:
Rdjusts file spec info on Save Stack to fill in missing
file nane if necessary. If the destination file nane
1s null, 1t aluays receives the source file nane. If
source file nane is null, it receives desination file
nane unless source device is CARD or PCRD, or if high

bit of the device info is set. Status 1s returned

indicating if one file spec (or both) 1s external, and

if both file nanes are undefined.
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Entry:
P = 0
File specs on Save Stack as per SVINFO.
Upper nib of device info on stack has upper bit set if
source file nane f1]l 1s NOT to be done for this file
spec.

Exat:
P : 0
Updated file specs on Save stack as per SVINFO, with

the no-fill flag cleared for each file spec
S(sEXIDV) = Set if either or both file specs are

on HPIL device.
S(SUNDEF) = Set if both file nanes are zero

(that 1s, undefined).
S(sCARD) = 1 if Source or Dest Device = CARD|PCRD
S(sDEST) = O ("Source")
A z= First 8 chars of source file nane
RO(3-0) = Last 2 chars of source file nane
D(R) e Source device info fron RDINFO
R2(R) z= Dest device info fron RDINFO
Carry 2 (lear

Calls: RDINFS, RDINFD, SVINFO, WFDEVC, NFOVC-

Uses.......
Inclusive: R,8,C,0(R),D1,RO,R1,R2, 54-50

Stk lvls: 2

Detayl: flodule Flow:

Clear Status
Read Source info, check device type and save away
Read Dest info
If Source file 1s undefined and device not card

Source file nane <-- Dest file nane
Check Dest device type
If Dest file nane is undefined

and neither device is CARD | PCRD
Dest file nane <-- Source file nane

Write back Dest file info
Recall Source file info
Check Source device type
Nrite back Source file info

History:

Date Progranner Modification

05/15/82 FH Designed and coded.
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02/15/83 FH Added check for “No fill" bit of
device code

9.63 FLRDDR - Find First/Last Address of Men Device

Category: FILUTL File: TISUTL::NS

Nane:(S) FLROOR - Find First/Last Rddress of Men Device

Purpose:
Find the first and last address of available nenory on
the specified nenory device (PORT or MAIN).

Entry:
D(S) = Device type code of nenory device (NRIN = 0,

IRAN = 1, ROM = 2, etc)
0D(0) = Port number if PORT device
D(1) = Extender nunber if PORT device
D(7-2) = Nibs 8-3 on configuration table entry for

port device (contains size, address)
P = 0

Exit:
A(R) = Address of first nib available nenory on

device
C(R) = Address of last nib available nenory on

device
0 s [Entry state
01 €@ RVAENS for MAIN device

= Size of nodule 1f PORT device
P = 0
Carry clear

Calls: EOFLC+, LSTRDR

Uses.......

Inclusive: A, C(,D1

Stk lvls: 2
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Rlgorithn:
If PORT then

Start of nodule plus offset to file chain
Skip to end of file chain
Space beyond chain to av nen start
Find last address (call LSTRDR)

Else (it's MAIN)
Fetch RVNENS, RVNERE

History:

Date Progranner Modification

06/11/82 FH Designed and coded

9.64 RPLLIN - Replace Line in Merory File

Category: FILUTL File: TI&UTL::NS

Nane: (S) RPLLIN - Replace Line in Mernory File

Purpose:
Replace a line in a nenory file with the contents of
the output buffer. May be used to insert, delete, or
replace a line in the file.

Entry:
0UTBS @ Start of replacenent line
AVNENS @ End of replacement line (address of last

nib + 1)
R(R) = Rddress of last nib ¢ 1 of old line
C(R) = Rddress of file header of file
RI(R) = Length of OLD line in nibs (zero for

insertion)
P s 0

Exit:
RI(R) = Offset of nove (DEST END - SOURCE END)

P : 0
Carry clear: [Successful replacenent]
Output buffer collapsed

9-30



WP-71 Software IDS - Entry Point and Poll Interfaces
File Utilities

A(R) = End + 1 of replaced line in file

B(R) = Length of replacenent line in nibs
C(rR) = (ouiBs)
Carry set:
C(3-0) = Error code:

eNEN  - Insufficient menory
eILACS - Illegal access (if ROM or PRON)

Calls: 0BLCNP, NOVEXN, MVNERs, INITPY

Uses.......
Exclusive: R,B(R),C, D1,RO,R1, RI
Inclusive: A,8 ,C,D(S),D(?-0),00,D1,R0,R1,R2,R3

Stk lvls: J

NOTE:
Security and privacy are not checked. ROM or EPROM
access returns eFRCCS error.

Algori thn:

History:

Date Programmer Modification

CTmo AdaptedfromaTRANSFORMutility
02/15/83 FH Packed and updated documentation
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10.1  TRONTR - Process Terminator In Expr Execute

Category: FNEXEC File: RBSEXP::NS

Nane:(S) TRINTR - Process Terminator In Expr Execute

Purpose:
Process terminator in expression execute. (Collapse

expression execution environnent and return to

whonever called EXPEXC.

Entry:
01 = nathstack pointer.

Exit:
D1 = nathstack pointer.
A[W] = 16 nibbles at top of stack.

Calls: None.

Uses.......
A, CIR].

Stk lvls: ©

History:

Date Progranner Modification

SA Hrote
11/01/83 Wn Rttenpted to document
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10.2 GOISP$ - GOISPS function execution

Category: FNEXEC File: SBAGPH::NS

Nane: (S) GDISPS - GDISPS function execution

Purpose:
Inplenents GDISPS$ function

Entry:
P s 0
D0 is program counter
D1 is stack pointer

Exit:
Exits through EXPR

Calls: CPYDD-

Algorithn:
Save DO on stack
Calculate where stack iten will start
If not enough nenory then
Exit with "Insufficient Nermory" error

Write out header for 132 character string
Copy rightnost display driver (DD) to string
Copy niddle DD to string
Copy leftrost DD to string
Point stack pointer to new string
Restore DO fron stack
Exit through EXPR

History:

Date Programer Modification

10/26/83 0.S. Added docunentation
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10.3 KEYS - KEY$ function

Category: FNEXEC File: SGRKEY::N$S

Nane:(S) KEYS - KEY$ function

Purpose:
Evaluates KEYS function

Entry:
p = 0

Exit:
4 = 0
via RDHERD

Calls: D=AVNS, POPBUF, KEYNAM, STKCHR

Uses: A-C,D(R), RO-R2, SO-S2, D1,D0

Stk lvls: 3

History:

Date Progranner Modification

08/29/83 S.\. Added docunentation header

10.4 CARTS  - C(ATalog Function

Category: FNEXEC File: SG&SYS::NS

Nane: CARTS - (RTalog Function
Nane:(S) CAT$20 - Build CATalog Information Buffer

Purpose: CATS function returns CRTalog information on a
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specific file,

The CAT$20 entry point is used to build a
buffer of CATalog infornation. It is used by
CAT and CARTS for the card reader, and the
nainfrane,

Entry: 2 ENTRY POINTS:
1) (R18 - Entry for execution of CATS
2) CRI$20 - Entry for CAT. SO must be clear to

flag that the buffer shouldn't be
pushed on the stack, D1 at file
header start,

Exit: BUFFER POINTED TO BY CONTENTS OF °OUTBS’

Calls: OUTNBS, FLTDH, GETRG+, LOCADR, SAVDO, RSIDO,
FILXQS, POLL, FTYPDC, PRTNDC, LDCSET, RONF-1,
CA1870, CRT$30, BLNKC+, AVS=DO, 0BCOLL, GETPRO,
FILSKP, BF2STK, DOOUTB, D1=AVE, D1=CRS, (=NAIN,
AvE=D1

Uses: R-D, D1,00, SO, R1,R2 -- CAT$20 entry point
Inclusive: R11 the above + F-RO-O, RVNENE, R3, $7-S11

Detail: FILE LENGTH ¢ 1,048,576 NIBS (DECIMAL)

IF nuner expr <=0 AND no 2nd parn, then defaults
to current file,
REGARDLESS OF ANY SPECIFIED STRING EXPRESSION.

If called by CAT, then after return AVRENS should
be set to OUTBS via OBCOLL

Stack lvls: 4

History:

Date Progranner Modification

06/28/82 S.M. Increased docunentation
08/05/82 S.M Added code to swap date

8 tine, and to add porth
10/21/82 S.A. Calls to RVSzDO & OBCOLL
06/10/83 S.W. Replaced calls to LDCSET &

BLANKC with call to BLNKC+¢
06/28/83 S.M. Porth saved 1n R3 (not on

RSTK) before calling GETRG¢

10-4



HP-71 Software IDS - Entry Point and Poll Interfaces
Function Execute

10-$



HP-71 Software IDS - Entry Point and Poll Interfaces
General Purpose Utilities
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GENUTL - General Purpose Utilities | CHAPTER 11

§ommemcmemeececececccaccccecaccecccccccccoona- $eemmecmcccaccoconan +

11.1 SIKCND - Pushes Statement On Command STACK

Category: GENUTL File: ABSCLC::NS

Nane:(S) SIKCND - Pushes Statenent On Command STRACK

Purpose:
Pushes statenent on connand stack.

Entry:
Pp s 0

Exit:
P : 0

Calls: ORGN10, STREQL, NOVEUI

Uses....... RA, 8, C, DO, P, DO, D1

Stk lvls:

History:

Date Progranner Modification

06/09/83 SA Added documentation
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11.2 D=WORD - Read 8 Bytes And Convert To Uppercase

Category: GENUTL File: RBALEX::NS

Nane:(S) D=HORD - Read 8 Bytes And Convert To Uppercase

Purpose:
Read 8 bytes fron nemory and convert to uppercase.

Entry:
DO pointing at text to be read.

Exit:
P=0.

D(H) contains uppercase version of text.

Calls: None.

c,0,P.

Stk lvls: 0

History:

Date Programmer Modification

SR Wrote
11/01/83 Wn Attempted to document

11.3 RANGE - Verify R Byte Is In Certain Range

Category: GENUTL File: RABRUTL::NS

Nare: (S) RANGE - Verify R Byte Is In Certain Range
Nane:(S) DRANGE - Verify R Byte Is In Range “0"-"9"
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Purpose:
Determine if a byte is in a specified range.
Caller supplies range for RANGE.
This code supplies range of "0" to "9" for DRANGE.

Entry:
P=).
R(®) = byte to be checked.

RANGE: C[B] = lower bound of range to check,
C{3-2) = upper bound of range to check.

Exit:
P=),
Carry clear if byte in range.

Calls: None.

Stk lvls: 0

History:

Date Programmer Modification

SA Nrote
10/17/83 WM Attenpted to document

11.4 NEMER - Check If Byte Is R Menber Of A Set

Category: GENUTL File: RABRUTL::NS

Nane: (S) MEMBER - Check If Byte Is A Nenber Of A Set

Purpose:
Determine if a byte is a menber of a set of bytes.

Entry:
C=set of bytes (C[1-0], C[3-2], etc.).
P points to hinibble of upper byte of set.
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LAR

A[B] = byte to be checked.

Exit:
P=0.
Carry clear if byte in set.

Calls: None.

Uses.......
C[WP] (uhatever P uas on entry), P.

Stk lvls: ©

History:

Date Programmer Modification

SA Wrote
10/17/83 Mn Attenpted to docunent

5 STUFF - Fill Menory With Stuff Or 0's

Category: GENUTL File: RABRUTL::NS

Nane: (S$) STUFF - Fill Nenory With Stuff Or 0's

Nare:(S) MIPOUT - Fill Memory Hith Stuff Or 0's

Purpose:
Fill up nemory will a pre-deternined 16-nibble pattern
(STUFF) or mith zeroes (WIPOUT).

Entry:
HEX node.
D1 @ start of area to be stuffed.
C[R] = length of area to be stuffed (in nibs).

STUFF: RA[W] = pattern to be stuffed into nenory.
(MIPOUT presets A[H] to 0).

Exit:
P=0,
Carry clear.
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D1 pointing past last nibble stuffed.

Calls: None,

Uses.......
P,C,D1. WIPOUT: A.

Stk lvls: ©0

History:

Date Progranner Modification

3A Wrote
10/17/83 Mm Attenpted to docunent

11.6 NOVEDA - Blk Nove To Higher Rddr

Category: GEMUTL File: RBRUTL::NS

Nane:(S) MOVEDN
Nare: (S) NOVEDO
Name: (S) NOVEDA
Nane: (S) NOVED1
Nane: (S) ROVED2
Nare: (S) MOVED
Nare: (S) ROVEDD

Blk Nove To Higher Rddr
Blk Nove To Higher Rddr
Blk Nove To Higher Addr
Blk Nove To Higher Addr
Blk Nove To Higher Addr
Blk Move To Higher Addr
Blk Nove To Higher Rddrt

r
b
r

Purpose:
Block nove of nenory to higher address.

Entry:
NOVEDN: R[R] @ end of destination

B(R] = block length
C[R] @ end of source

NOVEDO: DO @ end of source
D1 @ end of destination
B[R] = block length

MOVEDA: =RVNERE @ start of source
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D1 @ end of destination
R[R) @ end of source

NOVED1: DO @ pointer to start of source
D1 @ end of destination
A(R] @ end of source

nOVED2: D1 @ end of destination
i @ end of source
C[R) @ start of source

NOVEDD: R[R) @ end of source
D1 @ end of destination
C[R] = block length

NOVED3: DO @ end of source
D1 @ end of destination
C[R) = block length

Exit:
P=0,

DO @ start of source.
D1 @ start of destination,

Calls: None.

Uses.......
A,C[R],D0,D1,P.

Stk lvls: 0

History:

Date Progranner Modification

SA Hrote
10/17/83 NN Attenpted to docunent

11.7 NOVEUM - Blk Move To Lower Rddr

Category: GENUTL File: RBSUTL::NS
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Blk Nove To Lower Addr
Blk Hove To Lower Rddr
Blk Nove To Lower Addr
Blk Nove To Lower Addr
Blk Nove To Lower Rddr
Blk Nove To Lower Rddr
Blk Nove To Lower Rddr

Nane:(S) ROVEURN
Nane:(S) NOVEUO
Nane:(S) NOVEUR
Nane:(S) NOVEL
Nane:(S) NOVEU2
Name: (S) HOVEU)
Nane:(S) NOVEUA

Purpose:
Nove a block of nenory to a lower address.

Entry:
noveun: R[R] @ start of destination

B{R s block length
CIR) @ start of source

NOVEUO: DO @ start of source
D1 @ start of destination
B[A] = block length

NOVEUR: =RVNENS @ end of source
D1 @ start of destination
R{A) @ start of source

NOVEU1: DO @ pointer to end of source
D1 @ start of destination
R(R) @ start of source

NOVEU2: DY @ start of destination
: ih @ start of source

C{R]) @ end of source

NOVEU3: DO @ start of source
D1 @ start of destination
C(R] = block length

NOVEU4: R[R) @ start of source
DI start of destination
CIA] = block length

Exit:
P=0,
DO @ end of source.
D1 @ end of destination.

Calls: None.

R,C(R),DO,D1,P.

Stk lvls: ©
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History:

Date Progranner Modification

SA Urote
10/17/83 NA Attenpted to document

11.8 SIRIST - Test Strings For Equality

Category: GENUTL File: ABSUTL::NS

Nane:(S) STRIST - Test Strings For Equality
Nane:(S) STREQL - Test Strings For Equality

Purpose:
Test tuo strings for equality.

Entry:
STRIST:

00 and D1 at high-nenory end of the tuo strings to
be conpared.

C[R] = block comparison length (in nibbles).
STREQL:

DO and D1 at high-nenory end of the tuo strings to be
conpared.

B[R]) = (block conparison length - 1)/16.
P = (block comparison length - 1) nod 16.

Exit:
If comparison length = 0, carry clear and Xi=1.
If strings equal, carry clear and Xn=0.
If strings not equal, carry set and XN=0.
P can be anything.
B(R] contains rennant of length/16.
A, C contains first words not equal,
00 and D1 point at first words not equal.

Calls: None.

Uses.......
R,B(R),C,P,D0,D1.
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Stk lvls: ©

History:

Date Progranner Modification

Co a woe
10/18/83 Nn

11.9 CSRCY  -

Category:

Nane:(S) CSRCH
Nane: (S) CSRC2
Nane:(S) CSRC3
Nane:(S) CSRC4
Nane:(S) CSRCS
Narie: (S) CSRCé
Nane:(S) CSRC?
Nare: (S) CSRCS
Nane:(S) CSRCY
Nane:(S) CSRC10
Nane:(S) CSRC1Y
Nane:(S) CSRC12
Nane: (S) CSRC1I
Nane:(S) CSRC14
Nane: (S) CSRCIS
Nane: (S) CSLCH
Nane: (S) CSLC2
Nane:(S) CSLC3
Nane:(S) CSLCA
Nane:(S) CSLCS
Nane:(S) CSLC6
Nane:(S) CSLC?
Nare:(S) CSLCS
Nane: (S) CSLCY
Nane: (S) CSLC10
Nane: (S) CSLC1Y
Nane: (S) CSLC12
Nane:(S) CSLC13

Attenpted to docunent

Perforn 1 CSRC

GENUTL File: RABSUTL::NS

0
0
8
r
y
e

Perform 1 CSRC
Perforn 2 CSRCs
Perforn 3 CSRCs
Perforn 4 CSRCs
Perform 5 CSRCs
Perform 6 CSRCs
Perforn 7 CSRCs
Perforn 8 CSRCs
Perform 9 CSRCs
Perform 10 CSRCs
Perforn 11 (SRCs
Perforn 12 CSRCs
Perforn 13 CSRCs
Perform 14 CSRCs
Perform 15 CSRCs
Perform 1 CSLC
Perform 2 CSLCs
Perforn 3 CSLCs
Perforn 4 CSLCs
Perform 5 CSLCs
Perforn 6 CSLCs
Perforn 7 (SLCs
Perforn 8 (SLCs
Perforn 9 CSLCs
Perforn 10 TSLCs
Perforn 11. CSLCs
Perform 12 CSLCs
Perforn 13 (SLCs
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Nane:(S) CSLCI4 - Perforn 14 CSLCs
Nane:(S) CSLCIS - Perform 15 CSLCs

Purpose:
Perforn 1 to 15 circular left or right shifts to C.

Entry:
None.

Exat:
C-register shifted.

Calls: None.

Uses.......

Stk lvls: ©

History:

Date Progranner Modification

SR Hrote
10/18/83 Mt Rttenpted to docunent

11.10 OUTITK - Output 1 byte fron R(B)

Category: GENUTL File: JP&PR2::MS

Nane: (8) OUTITK
Nare: (S) OUT1Te
Nane:(S) OUTBYT
Nane:(S) OUTBY+
Nane:(S) OUT2TK
Nane: (S) OUT21C
Nane: (S$) OUTITK
Nare: (S) OUT3IC
Nane:(S) OUTNID

Output 1 byte fron R(B)
Increnent D1, Output 1 byte fron R(B)
Output 1 byte fron C(8B)
Increnent D1, Output 1 byte from C(B)
Output 2 bytes fron R(3-0)
Output 2 bytes fron ((3-0)
Output 3 bytes fron R(5-0)
Output 3 bytes fron C(5-0)
Output 1 nibble fron C(0)t

t
6
«
8
0

Purpose:
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Output specified nunber of nibbles to address pointed
to by DO; a check is nade so that DO does not write
past available nenory end.

Entry:
D(A) = (RVMENE) - Available Memory End
D0 = address at which output to go

OUINIB:
ouT17K:
OUT1Ts:
OUTBYT:
OuTBYs:
ouT21K:
out21C:
ouT3IK:
OuT3TC:

Nibble to output in C(0)
Byte to be output in A(B)
Byte to be output in R(B)
Byte to be output in C(B)
Byte to be output in C(B)
2 Bytes to be output in A(3-0)
2 Bytes to be output in C(3-0)
3 bytes to be output in R(5-0)
3 bytes to be output in ((5-0)

Exit:
No nenory error =>

Carry clear on exit
D0 increnented past the tokens that were output

D1 incremented by 2 (OUT1T+, OUTBY+ entries only)

R(B) & C(B) are suapped (OUTBYT, OUTBY+ entry)
A(R) & C(R) are suapped (OUT2TC entry only)
A(M) & C(U) are swapped (OUTITC entry only)

Else
golong NERNERR

Calls: OVF LCK

Uses: 00 (OUTNIB, OUT TK, OUT2TK, OUTITK)
01,00 (0UT1 Te)
A(8),c(8), DO (outeyt)

A(R),C(R), DO (our21C)
AC, DO (0UT3TC)

Stk lvls: 1

History:

Date Progranner Modification

07/07/82 JP Modified docunentation

11/02/83 S.M. Modified docunentation header.
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19.11 DIC=R3 - Restore C(R),01 fron RI

Category: GENUTL File: JP&PR2::HS

Nare: (S$) DIC=R3 - Restore ((R),D1 fron R3

Purpose:
Restores D1 fron R3(5-9)
Reverse effect of R3=D1C

Entry:
None

Exit:
C(R) = R3(R)
A(R) = R3I(5-9)
D1 = RI(5-9)
Carry preserved fron entry

Calls: None

Uses.......
Exclusive: R,C(R),D1
Inclusive: R,C(R),D1

Stk lvls: 0

History:

Date Programer Modification

07/07/82 JP fodified documentation

11.12 R3=010 - Save D0 and D1 in RI

Category: GENUTL File: JP&PRI::NS
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Nane:(S) R3=D10 - Save DO and D1 in RI
Nane: R3=D1C ~- Save C(A) & D1 in R3
Nane: R3=D1+ - Save C(R) & A(R) in RI

Purpose:
R3=010 entry saves DO in R3(R) and D1 in R3(9-5).
R3=D1C entry saves C(R) in RI(R) and D1 in RI(9-5).

R3zD1+ entry saves C(R) in RI(R) and R(R) in R3(9-5).

Entry:
R3=D10: DO and D1 contain values to save in

RI(R) and R3(9-5), respectively.
R3=D1C: C(R) and D1 contain values to save in

R3(R) and R3(9-5), respectively.
RI=D1¢: C(R) and A(R) contain values to save in

R3(R) and R3I(9-5), respectively.

Exit:
Carry preserved fron entry
A(R)=C(R)
R3=010: R3(R)=00 on entry; R3(9-5)=D1 on entry

C(R)=R(R)=D0
R3=D1C: R3(R)=C(R) on entry; R3I(9-5)=D1 on entry
R3=D1+: R3(R)=C(R) on entry; R3(9-5)=R(R) on entry

Calls: None

Uses..... eo
R3=D10: A, C(A), RI
R3=D1C: A, RI
R3=D1¢: A, R3

Stk lvls: 0

History:

Date Programmer Modification

07/06/82 JP Modified documentation
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11.13 (SL9RO - Copy D1 to RO(9-5)

Category: GENUTL File: MNB&ING::NS

Nane:(S) CSL9RO - Copy D1 to RO(9-5)

Purpose:
Copy D1 to RO(9-5) without disturbing the rest of RO.

Entry:
No necessary conditions.

Exit:
P s 0
Carry clear

Calls: CSLIP9

Uses.......
Exclusive: A,C(R)
Inclusive: R,C(R),P

Stk lvls: 1

Detasl:
=(SLIRO A=RO

CDIEX
013
60SBVL =CSLUPY
CR RA
ROsC
RTN

History:

Date Progranner flodification

12/08/82 nB Docunentation
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11.14 InD0+2 - Rdd 2 to R1(R), copy value to DO

Category: GENUTL File: NB&ING::NS

Nane:(S) IMDO+2 - Add 2 to R1(R), copy value to DO
Nane:(S) INDO-2 - Subtract 2 fron R1(R)

Purpose:
InD0+2: Take DO storage in Ri, increment by 2 and copy

to DO.
INDO-2: Subtract 2 from R2(R).

Entry:
No necessary conditions.

Exit:
Carry clear,
InD0+2: R1(R) incremented by 2.

DO=C(R)=R1(R)
INDO-2: R1(R) decremented by 2.

Calls: none

Uses.......
Exclusive:

Inpo0+2: C(W), DO
InD0-2: nothing

Stk lvls: ©

Detail:
sINDO0-2 CRIEX

C=(-1 R
C=C-1 A
CRIEX
RINCC

=1ND0+2 (=R2
C=C+1 A
C=C+1 AR
R1=(
DO=(
RTNCC

History:

Date Progranner Modification
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PR CEP POE Cron meRanE SeerCeRNEed PRCCERrReESerRNeReEee

12/08/82 nB Docunentation

11.15 D12ROR - Copy D1 to RO(R)

Category: GENUTL File: MBRING::MS

Nane:(S) D12ROR - Copy D1 to RO(R)

Purpose:
To copy D1 to RO(R) without disturbing the rest of RO.

Entry:
No necessary conditions.

Exit:
Carry clear.

Calls: none

Uses.......
Exclusive: RO(R)

Stk lvls: O

Detarl:
=D12ROR CROEX

CDIEX
D1=C
CROEX
RINCC

History:

Date Progranner Modification

12/08/82 NB Docunentation
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11.16  NuOFFS - Recover old offset, store neu one in RAN

Category: GENUTL File: NBAUSG::NS

Nane:(S) NuOFFS - Recover old offset, store neu one in RAN

Purpose:
Recover old offset fron RvlilenEnd, store a neu one
in the sane location. (Utility for INRGE execution,
but can be used anywhere.)

Entry:
Dizaddress+5 for which neu offset uill be computed
0ld offset resides at RvilenEnd

Exit:
Carry clear
Neu offset stored in AviienEnd
C(R)zrecovered offset fron Avlentnd (recovered neans

that the addition has been perforned on the offset
to recover the address)

D1zR(R)=AvienEnd+S

Calls: StAVE+ (SetAVE), CAR2D1+¢

Exclusive: R(R),C(R),D1
Inclusive: R(R),C(R),D1

Sth vis: 9

Detaarl:
=NuOFFS D13D1- §

AD1EX
GOSBVL =SetRVE Set Di1zCzAvientnd
RzR-C AR Conpute neu offset.
C=DRT1 A Fetch old offset.
DAT1=zA A Store neu offset.
GOTO  CR2D1+ Recover conpute address.

History:

Date Progranner Modification

12/08/82 1n8 Docunentation
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11.17  RCVOFS - Recover offset fron RAN storage

Category: GENUTL File: MNBAUSG::HS

Nane: (S) RCVOFS - Recover offset fron RAN storage

Nare:(S) C+R201 - Recover offset fron RAN storage

Nane: CA201¢ - Reconpute offset fron RAN storage

Purpose:
To recover a 5-nibble offset fron RRM (recover neans

to fetch the offset, perforn addition to reconpute
the original address).

Entry:
RCVOFS: offset to recover resides at D1-5

C+A2D1: offset to recover resides at D1

Exit:
Carry clear
D1:A(R)=address+5 where of fset was found

C(R)=recovered offset (offset was added to D1 to

reconpute old address)

Calls: none

Uses.......
Exclusive: A(R),C(R)

C+R201 also uses D1 (does a D145)

Stk lvls: O

Detail:
=RCVOFS D1=D1- §
=C+R201 C=DRTY A
CR2D1+ D1=D1+ §

AD1EX
D1=R
C=R+C A
RINCC

History:
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Date Progranner Hodification
Pm nce cn cocoa ocana Er a EERETRTEREERERARERGaATEae

12/08/82 no Documentation

11.18 BP - MNachine-level Beep

Category: GENUTL File: MNN8BP::NS

Nachine-level Beep
Nachine-level Beep
Nachine-level Beep
Nachine-level Beep

Nane: BP
Nane: BP+
Nane: (8) BP+C
Nare: (3) TONE

Purpose:
Perform BEEP.

Entry:
BP: A = frequency in hz (floating point dec).

C = duration in secs (floating point dec).

BP: HH! = duration in nsec (hex).
D{R) = frequency in hz (hex).
HEX mode.

BPeC: HH! s duration in nsec (hex).
D[R)} = frequency in hz (hex).
HEX mode.

TONE: C[X] = inner loop countdoun constant.

B[W] *= outer loop countdoun constant (® cycles).

HEX node.
(Bypasses check of beep flag, conputation of

constants based on freq, duration and

clockspeed.)

Exit:
HEX mode.

Calls: BP: RJUST, DCHXM, all BP+ calls.

BP+: CSLMS, CSRWS, IDIV, NPY, SFLAG?.

11-19



HP-71 Software IDS - Entry Point and Poll Interfaces

General Purpose Utilities

Uses.......
R,B8,C,0,00,P.

Stk lvls: 2

Detail:
Maxinun duration is 1048.575 seconds (FFFFF nsec).

Naxinun frequency is determined by clockspeed. At

500 khz clockspeed, maximun frequency is 6757 hz.

Algorithn:
Define: fF = frequency

t = duration 1n nsec
k1 = inner loop countdoun constant
k2 = outer loop countdown constant

One beep cycle (one cycle of square uave) takes

32*k1474 nachine cycles. The routine beeps for k2 beep

cycles.
k1=(clkspd/f-74)/32
if k1<0 then ki1=0
if k1>FFF then kisFFF
f’=clkspd/(32*k1¢74) {conpute actual frequency)
k2:f%1/1000 {compute cycle count}
Execute tone loop, using ki to tine square waves

and k2 to count tone cycles.

History:

Date Progranner Modification

05/20/82 NN Rdded docunentation

11.19 CHIRP - Do An Annoying Little Beep

Category: GEMUTL File: [NN&BP::NS

Nave: (S) CHIRP  - Do An Annoying Little Beep

Purpose:
Quick, high-pitched beep for errors and whatever.
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Entry:
HEX node.

Exit:
HEX node.

Calls: 8P+C (falls through).

Uses...c.c.
8,8,C,0,P,00.

Stk lvls: 2

History:

Date Progranner Modification

08/02/83 Mn Added docunentation

11.20 RONCHK - Find RON / File Chain Start

Category: GEMUTL File: MNBCNF::N3

Nane: ROMCHK - Find ROM / File Chain Start

Nara: (3S) RONFND - Find ROM / File Chain Start

Purpose:
Check if ROMs exist
Find file chain start mithin ROM/IRAN
Return Device Information about RON

Entry:
RONCHK: First tine entry point
Finds RON Configuration Table
If non-empty, save pointers required for entry to

ROMFND.

RONFND: Repeated entry point
R1(X) = Length to end of Configuration Table

R1(3-7)=Position within Configuration lable
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Exit:
P=0
ROMCHK:
Carry set:

Enpty Configuration Table
Carry Clear:

01,C(R) @ First file on plug-in
D(S) = Device type

1 = IRAN
2 = ROM
J = HP EEPRON
4 = Intel EEPROM
Device type is 1ncrenented by 1
to distinquish fron RAN

D(0) = Port Extender ® (Device W)
D(1) = Port
D(2-7) = Nibs (3-8) of config table entry
R1(X) = Length to end of Configuration Table
R1(3-7)=Pos1tion uithin Configuration Table

R1 nust be preserved betueen calls to RONFND

ROMFND:
Carry set:

No nore ROMs
Carry Clear

Sane Exit Conditions as RONCHK

Calls: CNFFND

Exclusive: R-D,D1,RY
Inclusive: R-D,D1,R1

Stk lvls: 1

NOTE:
R1 nust be preserved betueen calls to RONFND

Rlgorithn:

RONCHK: Find ROM Configuration Table (CNFFND)
If no table entries ---> RINC
Nove to Device N field in table
Nove Table length to B

Read DeviceN, Porth and Size infor into C,D
Read 3 High nib address & Device type
Adjust pointer (D1) to next entry in table
Increnent & Move Device type to D(S)
Calculate & Read first file address
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Save Len of Config table & Next entry pos’n
in RY,
D1 «<-- Start of file
RTNCC

RONFND: Restore Len of Config Table (low 3 nibs R1 -> B)
Restore Position in Config Table (RY --> D1)

2: If entries left (850)
goto |;

else
RTNSC

History:

Date Progranner Modification

07/09/82 Jp Modified docunentation

11.21 ASRH3 - Shift A Right 3 Nibbles

Category: GENUTL File: NNSUTL::NS

Nane:(S) RASRU3
Nane:(S) ASRU4
Nane:(S) RSRUS
Nane:(S) ASLUI
Nane:(S) RSLU4
Name: (S) ASLNS
Nane:(S) CSRW3
Nane:(S) CSRU4
Nane:(S) CSRUS
Nane:(S) CSLUI
Nane:(S) CSLU4
Nane: (S) CSLUS

Shift A Right J Nibbles
Shift R Right 4 Nibbles
Shift R Right 5 Nibbles
Shift AR Left 3 Nibbles
Shaft A Left 4 Nibbles
Shift A Left 5 Nibbles
Shift C Right 3 Nibbles
Shift C Right 4 Nibbles
Shift C Right 5 Nibbles
Shift C Left 3 Nibbles
Shift C Left 4 Nibbles
Shift C Left 5 Nibbles

Purpose:
(SL or SR) (Ror C) (3, 4 or 5) tines.

Entry:
Yes.

Exit;
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xSdin: Register x shifted direction d n tines.
Carry and pointer unaffected.

Calls: None.

Register x (above, Exit conditions).

Stk lvls: ©

History:

Date Progranner Modification

06/23/82 Nn Added docunentation

11.22 SFLAGS - Sets systen flag

Category: GENUTL File: PREFLOG::NS

Nane:(S) SFLAGS - Sets systen flag

Purpose:
Sets a systen flag and updates annunciators

Entry:
C(B) -- hex flag nunber (e.g. load FF for -1)
HEXNODE
P=0

Exit:
specified flag set
any corresponding annunciator turned on
CarrysClear
D(R) - Set to DO
HEXNODE
P=0

Calls: GTFLAG, UPDANX

Uses.......
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Inclusive: CPU: R(R),B(R),C(15,5-0),0(R),P
RAM: ANNAD1-4,SYSFLG

Stk lvls: 2

History:

Date Progranner Modification

06/11/82 41] Docunented routine
04/11/83 PH Revised documentation

11.23 SFLAGC - Clears systen flag

Category: GENUTL File: PMFLG::NS

Nane:(S) SFLRGC - Clears systen flag

Purpose:
Cleares a systen flag and updates annunciators

Entry:
C(B) -- hex flag nunber (e.g. load FF for -1)
HEXNODE
P=0

Exit:
specified flag cleared
any corresponding annunciator turned on
CarrysClear
D(R) - Set to DO
HEXNODE
P=0

Calls: GTFLAG, UPDANX

RAN: ANNAD1-4,SYSFLO

Stk lvls: 2
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History:

Date Progranner Modification

06/11/82 PN Docunented routine
04/11/83 Pn Revised docunentation

11.24 SFLAGT - Toggles systen flag

Category: GENUTL File: PN&FLG::NS

Mare: (S) SFLRGT - Toggles systen flag

Purpose:
Toggles a systen flag and updates annunciators

Entry:
C(8) -- hex flag nunber (e.g. load FF for -1)
HEXNODE
P=0

Exit:
specified flag toggled
any corresponding annunciator turned on
Corry=Set if Flas previously set
Corry=Clear if flag previously cleared
D(R) - Set to DO
HEXNODE
P=)

Calls: GTF LRG, SYSFLC, UPDANX

Inclusive: CPU: R(R),B(R),C(15,5-0),0(R),P
RAN: ANNRD1-4

Stk lvls: 3

History:

Date Progranner Modification
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emecccccan cme aaccenes CRcachet tEcce RCE RETROEEERRRORe®ne

06/11/82 PH Docunented routine
04/11/83 PN Revised docunentation

11.25 SFLAG? - Tests systen flag

Category: GENUTL File: PRSFLG::NS

Nane: (S) SFLRG? - Tests systen flag

Purpose:
Tests a systen flag

Entry:
C(B) -- hex flag nunber (e.g. load FF for -1)
HEXMOOE
20

Exit:
CarryzSet if Flag set
Corry=Clear if flag clear
D(R) - Set to DO
HEXNODE
P=0

Calls: GTF LRG

Uses.......
Inclusive: R(R),C(15,5-0),0(R)

Stk lvls: 1

History:

Date Progranner Modification

06/11/82 Pn Pocunented routine
04/11/83 Pn Revised docunentation

11-27



HP-71 Softuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

11.26 GIFLAG - Gets RAM nib and flag nask

Category: GENUTL File: PREFLG::NS

Nare:(S) GTFLAG - Gets RAN nib and flag nask

Purpose:
Gets nibble and mask for SYSTEM flag specified
by hex flag #

Entry:
C(B) -- hex flag nunber
HEXNODE
P=0

Exit:
R(XS) - appropriate nibble fron flag register
C(XS) - mask: 1 bit on at position of flag
D(R) -- previous content of DO
DO ---- points at appropriate nibble in flag register
carrysclear
P=0
HEXNODE

Calls: no thing

Uses...... .
Inclusive: R(R),C(15,5-0),D0(R),DO

Stk lvls: ©

History:

Date Progranner Modification

06/14/82 4)! Docunented routine
12/17/82 Pt Rernoved conversion ovfl. tests
04/11/83 4! Revised docunentation
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11.27 FINDA -~ Look For R(B) In A Table And Junp

Category: GENUTL File: $SBADSP::NS

Nane:(S) FINDR - Look For A(B) In R Table And Jump
Nare: (S) FINDDO - Look For (DO) In R Table And Jump

Purpose:
Searches a table following GOSUB for a byte matching
R(B] and jumps to address specified for that value.

Entry:
FINDA:
A(B)=byte to be found

FINDDO:
(D0)zbyte to be found

Table of bytes and address offsets must follow GOSUB
The call should look as follous:

60S8vL =FINDA <---GOSUB is folloued by table
CON(2) \Q\ ¢---Byte to be matched
REL(3) ESCQ ¢---Uhere to junp if matched
CON(2) \R\
REL(J) ESCR
CON(2) \C\
REL(3) ESCC

con(2) 0 ¢---Null byte terminates table
<---Folloued by code to execute

if no match is found
Entry points:

1) FNDDO+ - Increments DO 1 byte, then reads in R(B)
2) FINDDO - Reads in R(B) fron DO
3) FINDA - Rssunes byte to compare already in A(B)

Exit:
Pp st 0

Calls: None

Sth lvls: 0
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Detail:
This routine uses 3 nibble self-relative offsets

Rlgorithn:
Pops address of f return stack and uses that address
as the start of a table of alternating byte to be
conpared and 3-nibble relative offsets of uhere to
junp 1f that byte natchs uhat 1s in R(B). The last
entry in the table should be a 0 byte followed by
the code to execute if no match is found.

History:

Date Progranner Bodification

09/13/82 B.S. Hrote routine to replace BYISCH
09/14/82 B.S. Changed to fall thru to otheruise

code

11.28 TBUNP - Indexed table jump

Nane:
Nane:

Category: GENUTL File: SBADSP::NS

(S) 1BUINP - Indexed table jump
(S) TBURC - Indexed table junp

Purpose:
Perforns an indexed table jump into a table of 3-nibble
relative of fets follouing GOSUB.

Entry:
Table of relative offsets must follow GOSUB
1BLINP: P = index of table to junp to
1BLUINC: C(O) = 1ndex of table to jump to

Exit:
Pp s 0

Calls: None

Uses.......
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Inclusive: C(R)

Stk lvls: 0

Detail:
Pops address off stack and adds 3 tines the index to
it. It then uses REL3IDO to junp to the address
specified by that table entry.

History:

Date Progranner Modification

10/14/82 6.8. Created routine to replace CASE.

11.29 INTRPT - Interrupt Handler

Category: GENUTL File: SB&DVR::NS

Nane: INTRPT - Interrupt Handler
Nane:(S) INIRS0 - Reentry point for ext, interrupt handler

Purpose:
INTRPT:
Processes interrupts whenever they happen

INTRS0:
Reentry point for external interrupt handlers
Restores CPU registers for interrupt RAN then
returns fron interrupt.

Entry:
None

Exit:
RA(R)=DO at tine of call. No other registers changed.

Calls: KEYSCN

Uses.......
Exclusive: RA(R),RAN(INTRA, INTRA, INTB, ININ)

Stk lvls: ©
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Detail:
Uses 56 nibbles of reserved RAN to save state of
nachine. Rssunes that the subroutine stack has at
Jeast one (out of 8) levels available to save the
return address.
This routine 1s not permitted to alter any harduare
status bits or the D register since they are not
saved or restored.

R4(R) saves C register
INTR4 saves R4(15-5) and DO
INTR saves R register
INTB saves B register
ININ saves Node,P,Carry,RSTK[N+1)

Rlgorithn:
Save C(N) 1n R4
Save RA(5-15) and DO in INTR4
Save A(H) in INIA
Save B(M) 1n INTB
Save 1 stack level, Pointer, Carry, and Mode in INTH
If this is not a nodule pulled interrupt then

goto INTR20
nP=0
If NP still active then

goto NPI
Set fINP]

INTR20:
If Interrupt Ignore Flag is set

then clear it and goto RESTORE
If CNOS test word is invalid

then Call WARNST and goto RESTORE if it returns
If VECTOR 1s non-zero

then junp to that address
Hait 8/512ths second to debounce keyboard
Call KEYSCN

RESTORE:
Restore Node, Carry, Pointer and 1 Stack level
Restore B(N)
Restore RA(H)
Restore DO
Restore C and R4
Return fron interrupt

Mistory:

Date Progranner Modification

07/15/82 B.S. Updated docunentation
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11.30 AINCLR - Clear Attention Flags

Category: GENUTL File: SB&DVR::NS

Nane:(S) RINCLR - Clear Attention Flags

Purpose:
Clears RINFLG to inhibit effects of RATIN
key. Also returns old state of ATTN flag.

Entry:

Exit:
Carry clear iff RTNFLG was set.

Calls: None

Uses.......
Inclusive: R[R),D?

Stk lvls: ©

History:

Date Progranner Modification

11/10/82 Nn Rdded documentation
07/25/83 B.S. No longer clears Except status bit

11.31 DOSLEEP ~ Deep sleep

Category: GENUTL File: SBADVR::NS

Nane:(S) DSLEEP - Deep sleep
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Purpose:
Put TITAN into a power-off state.

Entry:
None.

Exit:
P=0.
Carry clear.

Calls: ALNSRV, RTNCL1, BF20SP, FIBOFF, I1/00AL, LOCKD?,
OUT=1, PUCONF, RCLSTR, FPOLL, NOKEYS, SFLAG?,
SFLAGC, SFLAGS, RCBAT?

Uses.......
Rll CPU registers. SCRICH in RAR.

Stk lvls: §

NOTE:
This is how you put the machine to sleep. If menory
configuration changes while the machine 1s asleep,
the sof t-configured nodule which called DSLEEP may have
noved. Thus when DSLEEP tries to return, the nachine
uill go out to lunch. It is RECOMMENDED that you call
DSLEEP through the NGOSUB utility:

GOSBvL =HGOSUB
CON(S) =DSLEEP

Then if configuration changes, the GOSUB stack will be
collapsed and the attempt to return Fron DSLEEP will
give a SYSTEM ERROR. This beats going out to lunch.

Secondary local entry point DPSO10 is used by PHROFF.

Detail:
Perforns pouwer-doun poll on entry and one or tuo
power-up polls on wakeup. Control is returned to the
calling routine in the following circumstances:

If ATIN key uas not hit:
An on-tiner alarm is pending with progran running

or
A poll handler cleared =f1TNOF on =pDSUNK poll.

If ATTN key was hat:
A poll handler cleared =f1TNOF on =pDSUKY poll.

or
Password is null

or
User supplies correct password.

11-34



WP-71 Softuare IDS - Entry Point and Poll Interfaces
General Purpose Utilities

LOCK is inplenented with the aid of the =f1TNOF and
=fINKOF flags. Proper manipulation thereof will keep
the user fron breaking into a locked machine. Guide-
lines for their use are found in the poll interface
descriptions below.

Sone special things happen for the benefit of the
PUROFF routine, since PHROFF returns control to the
nain loop upon wakeup. See PUROFF docunentation for
nore detail, including explanation of =bECOMD.

Algori thn:
DSLEEP: Clear =fIPUDN flag (indicate that we were not

called fron PUROFF).
DPS010: (Entry point for PUROFF).

If ON key doun
Set ATTN flag and goto DSPO40

It display-clear flag clear then goto DPSOX0
Send <cursor on>/CR/LF.

DPS0I0 Send ccursor of f>
DPS035: Perform power-doun poll.

Set TURNOFF (F1TNOF) flag.
Clear MAKEOFF (f1NKOF) flag.
Turn off display.
Clear f-g shift status bits.
Clear RINFLG and ATNDIS.
Turn off timer #3 (Low battery check).
Activate KB row with ATIN key.
SHUTDN.

0P3040: (Configure.
Deallocate external connand buffer (to give poll
handlers a chance to create one if ue were
called by PUROFF).

Check clock system
1 ATTN key woke us up, goto DPS200.
1 progran running and ON TINER pending

Clear =f1TNOF; goto DPS200.
Perforn pDSUNK poll (who woke us up?!?).
If turnoff flag set and RINFLG clear then

goto DSPOJS
OPS200: Flush key buffer.

Clear FIALRN flag.
=pDSUKY poll
Password processing (does not require password if
passuordznull or =f1TNOF 18 clear).

If failed to unlock machine (password required but
not correctly given), goto DPSO3S.

RC/BAT check
RETURN

11-35



HP-71 Softuare IDS =~ Entry Point and Poll Interfaces
General Purpose Utilities

History:

Date Progranner Modification

07/15/82 Nn Added nare to documentation
09/07/82 Nn Rdded calls to AC/BAT at end
09/09/82 Nn Moved puroff poll af ter DSPO20
09/13/82 Nn Made CR/LF conditional on clear flg
09/20/82 Nn Check ON key at DPSO10
09/23/82 Nn Clear F1ALRN before pDSHKY poll
10/25/83 B.S. Updated documentation

11,32 SLEEP - Scan KB, do LSLEEP if key buffer empty

Category: GENUTL File: SBSOVR::N$

Nane: (S) SLEEP - Scan KB, do LSLEEP if key buffer empty
Name: (S) LSLEEP - Light Sleep

Purpose:
SLEEP:
Debounces keyboard and shuts CPU doun unless keys are
in buffer or down.

LSLEEP:
Shuts CPU doun (enters low pouer state) until sone
activity on the bus or the keyboard wakes up CPU. .

Entry:

Exit:
P s 0
Carry clear if keys in buffer
Carry set if no keys were in buffer

Calls: DEBMCE, KEY?

Exclusive: C(R)
Inclusive: R(M),B(W),C(W),D0

Stk lvls: 1%
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Algorithn:
Debounce for 8/512ths second then scan keyboard
If key buffer not empty

then return with carry clear
If any keys are doun

then return with carry set
Shut down CPU
If WP=1 or fIAPI set then
Go to MPI

Return with carry set

History:

Date Progranner Modification

07/15/82 B.S. Updated docunentation

11.33 CKSREQ - Handle service requests

Category: GEMWUTL File: SBSDVR::NS

Nane:(S) CKSREQ - Handle service requests

Purpose:
Handle service requests. This routine recognizes
several possible sources of service requests:

1) Tiner 1--Display code needs service.
2) Timer 2--Clock systen needs service.
3) Tiner 3--Battery check code needs service.

After exanining above, CKSREQ performs a poll which
allows:

1) Handling of SREQs ue don’t recognize.
2) Handling related to recognized SREQs (e.g.,

scheduling a new external alarm through clock
systen).

This code is typically called when:
1) We wake up fron a sleep state (delay, etc.).
2) Ue recognize that an SREQ 1s exerted at certain

points in the mainfrane (e.g., interpreter loop).
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Entry:
Hex Node

Exit:
Hex Mode

Calls: RCBTSR, CKTNOU, DSPUPD, ALNSRY, PUTPND, FPOLL

Uses.......
R,8,C,0,P,00,D01,32 nibs at SCRICH

Stk lvls: 4

NOTE:
This code saves the status bits in the user-status
save area used by the display code,

Rlgorithn:
Set BAT annunciator if lou battery
Save caller's status bits 1n display status area
If display tiner has tined out

then update display (blink cursor, etc.)
Check alarm clock systen
Clear external alarm bit 1n clock systen status
If Except bit set or service request still pending then

Poll (pSREQ)
Restore caller's status
Return

History:

Date Progranner Modification

02/25/83 Wm Addeddocumentation
10/25/83 B.S. Updated docunentation

11.34 QUOTCK - Quote and Rpostrophe Check

Category: GENUTL File: SBSEXD::NMS

Nane:(S) QUOTCK - Quote and Apostrophe Check

11-38



HP-71 Software IDS - Entry Point and Poll Interfaces
General Purpose Utilities

Purpose:
Checks if A(B) is a quote or an apostrophe

Entry:
P s 0
A(B) = Byte to be checked

Exit:
P sz 0
Carry set iff A(B) is a quote or an apostrophe

Calls: None

Uses.......
Inclusive: C(B)

Stk lvls: ©

History:

Date Progranner Modification

10/19/82 B.S. Added docunentation

11.35 NFLG=0 - Clear NLFFLG nibble

Category: GENUTL File: SCADAT::NS

Name: (S) NFLG=0 - Clear NLFFLG nibble
Nane: NFLG=X - Set NLFFLG nibble

Purpose:
NFL6=0: Clear NLFFLG nibble
NFLG=X: Set NLFFLG nibble

Entry:
NFLG=X: C(P) 1s value to be stored at NLFFLG

Exit:
NFLG=0: C(A)=0
(NLFFLG) = Specified value
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Calls: None

Stk lvls: 0

History:

Date Progranner Modification

11/06/83 BS Rdded docunentation

11.36 PSHSTK - Push Stack

Category: GENUTL File: SGSEXC::NS

Nane:(S) PSHSTK - Push Stack
Nane:(S) PSHSTL ~- Push Stack

Purpose: Noves high nenory to lower merory to allow ‘push’
onto GOSUB, VARIRBLE, or sore other stack.

Push address on stack with NO LEENRY check

Entry:
DO pointer to top of stack pointer
8(R)z Ant nemory needs to ‘open up’.
PSHSTK:

P=n-1 where n=# pointers to be adjusted
LEEWAY will ALURYS be checked

PSHSTL:
C(O) = # pointers to be adjusted
P= non-zero if LEEWAY not to be checked

Exit: Carry Clear:
B(R) is preserved
P=0
D1 points to nem top of stack
RAN pointers are adjusted

Error Exit
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Insufficient Memory to open stack

Calls: NOVEU1, PTRAD1, MENCL+

Uses: R, C(R), D(R), DO, D1

Detail: Usefulness of this routine could be extended
to variable creation, CALL/SUB. etc

GOSUB required C(S) not be altered.

Preserves nath stack.

Stack lvls: 1

History:

Date Progranner Modifications

07/04/82 Added docunentationS.H
08/10/82 S.W. Modified to preserve nath stk
09/30/82 J.P. Added NENCL+ call, renoved RY
10/12/82 S.\W. Changed D=C B to R field.

Replaced NMENCL+ with KNENCK.
10/29/82 S.\u. Took out KMENCK call, due to

subroutine levels - PSHSTK
to be used by GOSUB/GOSUB

02/15/83 J.P. Added PSHSTL entry for no
LEEWAY check

11.37 PSHGSB - Push address on GOSUB Stk

Category: GENUTL File: SG3EXC::NS

Nane:(S) PSHGSB - Push address on GOSUB Stk
Rane: (S) PSHUPD - Push address on GOSUB Stk
Nare:(S) PSHNCR - Push address on GOSUB Stk

Purpose:
Push address and return type nibble on GOSUB stack
Rllous address to be updated when nerory noves
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Allows nicrocode GOSUB/RETURN to work

Entry:
A(R) = Address to push on stack

PSHMCR: Sets return type for RMicrocode return

PSHUPD: Sets up as Update address. P nust be 0.

PSHGSB: C(S) = Return type (see GOSUB)

Exit:
Carry Clear:

P st 0 (not necessary for PSHGSB)

01 @ Return type nibble on stack
C[0] = Return type
C[5-1)=Rddress just pushed on stack

Error Exit:
Insufficient Nenory to open stack

Calls: PSHSTK

Exclusive: C(W),0(S),P,D
Inclusive: R-D,00,D1

Stk lvls: 3

Rlgori thn:

PSHNCR: C(S) <-- Microcode Return type
PSHUPD: C(S) <-- Update Address Return type

PSHGSB: Save Return Type 0(S) <-- C(S)
Save Return address on stack

Open up GOSUB stack by 6 nibbles  (PSHSTK)

Restore address and return type

Urite return type and address to stack
RINCC

History:

Date Progranner Modification

oo/ofz Ih. Rodedcode
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11.38 POPSTK - Pop Stack

Category: GENUTL File: SGREXC::MS

Nane:(S) POPSTK - Pop Stack
Nane: POPGSB - Pop Stack
Narre: (S) POPUPD - Pop Stack

Purpose: Deletes stack entry(ies) and adjusts pointers

HA to FOR/NEXT, GOSUB, etc.
0PGSB/POPUPD:
Pop return address/update address off GOSUB stack

--Reads Return Address and Return type, then deletes

Entry:
POPGSB: Sets C(R) and A(R) to top entry of GOSUB stack

Reads Return type and Return address into D
Sets P fdr PIRRDJ

POPSTK: C(R) points to start of entry to delete (pop)

A(R) points to end of entry to delete
P set for PTRADJ

Exit:
POPSTK: CARRY CLEAR, P=0.
POPGSB/POPUPD: If Carry set

Stack was enpty, P unchanged
Else carry clear, P=0

0(A) = Return address
0(S) = Return type (see RETURN)

If the address on the stack points into @

file and that file is purged before the

address is popped off, the return address

uill be 2ERO.

This can happen if Expression Execute is

called, and a nulti-line user defined

issues a PURGE.

Calling routines nay need to check for this.

via PTRADY

Calls: NOVED3, RINSIK

Uses: A, B(0-5), C, D1, DO
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Detail:

1¢ POPGSB/POPUPD uses D(M)
B(S) must be preserved for POLL

Could also be useful to variable elimination

(e.g. DESTROY) or to eliminating SUB environnents

Must innediately precede PTRAD1

If the return address on the stack points into 8

file and that file is purged before the address is

1s popped of f, this address will be ZERO.

This can happen if Expression Execute is called and

a user defined function issues a PURGE.

R calling routine may have to check this is EXPEXC
can be called in the interin.

Stack Lvls: 1

History:

Date

07/04/82
08/10/82

10/06/82
10/07/82
02/10/83

Progranner Modifications
co moencaene cmmcoenccmaene

S.u. Added docunentation

S.H. Modified to preserve nath stk

J.P. Rdded POPGSB/POPUPD entries

Nn Rdded stack-empty check

J.P. Use only B(0-5) to pres B(S)

11.39 REM - Relative Jump Fron (D1)

Category: GEMUTL File: SGALDC::NS

Nare:(S) RELIWP - Relative Junp Fron (D1)

Purpose:
RELJW reads the address pointed to by D1, adds it to

D1, then does a direct jump to the resulting address.

The mainfrane uses RELINP to junp to a deconpile
routine.
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Entry:
D1 points to relative address

Exit:
D1 = R1 on entry
A(5-0) * 6 nibbles pointed to by 01
C=A
PC is at resulting address

Calls: none

Uses: R,C,D1

Stk lvls: ©

Detail:
When the mainframe uses RELINP to decompile a

statenent, on entry D1 points to the deconpile address

and R1 contains the pointer into the token stream, ie

R1 points past the begin BASIC token. So on exit fron

RELI(upon entry to the decompile routine), D1 points
past the begin BASIC token and A contains the first six
tokenized nibbles that follow.

History:

Date Programmer Modification

11/08/83 S.M. Added docunentation header

11.40 EOLXCK - End of Stnt check

Category: GEWITL File: SGILDC::NS

Nane: (S$) EOLXCK - End of Stnt check
Nane:(S) EOLDC - End of Stnt check

Purpose: Checks for statenent terninator in the forn of

t! or t@ or tEOL

Entry: P=0
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2 entry points:
1) EOLDC - D1 at token in question
2) EOLXCK - A(B) contains token

Exit: CARRY CLR=> No end of statement token found

Calls: none

Stack lvls: 0

Uses: c(s)

History:

Date Progranner MNodifications

07/07/82 S.M. Inproved documentation
07/28/82 S.\W. Elininated ELSE check

11.41 OUTNBS - Output nibbles

Category: GENUTL File: SGALDC::NS

Nane:(S) OUTNBS - Output nibbles
Nane:(S) OUINBC - Output nibbles
Nane:(S) OUTC15 - Output nibbles

Purpose: Outputs specified nunber of nibbles from R or
C to RAN pointed to by DO

Entry: D(R) points to RVMERE
DO positioned properly
3 entry points:
1) OUTNBS - P set for UP write

Source in R
2) OUTNBC - sane as above except source in (
3) OUTC1S - Outputs entire word fron C

Exit: P=0, Carry clear, DO updated, D(R) preserved

Calls: none
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Stack lvls: 0

Uses: C, R (all entry points except OUTNBS), P, DO

History:

Date Progranner Modifications

07/08/82 SM. Inproveddocumentation
10/18/82 S.W. Deleted OUTNC+, OUTNB+ entry

points; added OUT(15

11.42 NFURN - Uarning/nessage driver

Category: GENUTL File: TVIBERD::NS

Nane:(S) NFURN - Harning/message driver
Nane:(S) NFURNG - Marning/nessage driver
Nane:(S) NFURQE - Harning/nessage driver

Purpose:
Display warnings and nessages fron standard nessage
tables.

Entry:

P= 1xxx Sound Beep

P= xixx Do not store ERRN

xxix Display nessage only (Else display
“URN:* or "HRN L:* prefix, too)

P= xxx! Display message mithout setting delay.

—
—
—
—
—
—
—
—
—
—
—
—

© "
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€(3-2)= LEX IDN (hex) (mainfrane ION = 00)
C(B)= nessage ID nunber (hex)

cree nmcrcvaceccccse

If desired nessage has text insertion points:
R2 register: source of text insertion.
C(14): type of insertion.
C(13): hou nany characters 1n insertion.

= actual output characters 1f C(14)= 1xxx
= address of output characters if C(14)= Oxxx
= additionally, if C(14)= 0000, upper byte

of R2 contains control nibbles.

xxx use contents of R2 register as output
Oxxx use address in R2 register to find output

x000 Output is already in RSCII form

Digit output (digits can be Hex or Dec):
x001 Digit output-- replace leading 0's w/blanks
x010 Digit output-- don’t suppress leading 0's
x01! Digit output-- suppress leading 0's

Hex-to-Dec conversions aluays generate
decinal nunbers with 7 digits:

x100  Hex-to-Dec: suppress up to 3 leading 0's
x101  Hex-to-Dec: suppress up to 4 leading 0's
x110  Hex-to-Dec: suppress up to 5 leading 0's
x111  Hex-to-Dec: suppress up to 6 leading 0's

For C(14)= 1000 (“ASCII output is in R2")
C(13)= Nnibbles-1 to be output. Hence the

¥nibs MUST be even!!; C(13) odd. E.g.,
if § chars for output, ((13)=9,

For C(14)= »xOxx (hex or dec digit output)
C(13)= Wdigits-1 to be output, hence

no nore than 16.

For C(14)= xixx (hex-to-dec conversion)
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C(13)= Ndigits-1 in nunber to be converted
Max hex value for conversion is FFFFF
(1048575 dec), hence C(13) nust be 4
or less.

For C(14)= 0000 ("ASCII output fron DRT1")
C(13)= 0: no output

1: Send out specified nunber of
character; R2(15-14)= Nchars-1.

2: Send out chars until] ASCII termin-
ator is found. ASCII terminator
is passed in R2(15-14) (usually
an FF terninator, but any byte
value can be used). 

Entry for NFURQS:
Sane as for NFURNG, except that P will be set
explicitly to 8. Processing then falls into MFURNQ.

Exit:
P = 0
Carry set

Calls: POLL, SFlag?, KILLKY, fCRALC?, CRLFND, UPDCRL,
SflagC, 1BMSID, DOASCI, TBNSTX, R=CUR, AVS=C,
AvS2DS, CHIRP, XDELRY, CRLFSD, BLDDSP, WFLG=X,
R<RST2, RST2<R

Uses..... so
Exclusive: R(M), B(W), C(W), D(W), P, DO, D1, RO

R2 (only if text insertion; otheruise not used)
Inclusive: Sane

Stk lvls: 2

NOTE:
If the nessage constant is eNEN (18 hex), the nessage
routines uill automatically invoke NEMERR, and issue
an Insufficient Herory error.

Detail:
Exanple of text insertion:

Message #33 in the nainfrane 1s TFN URN L{5):(6},
uhere {5) indicates an insertion point for a line
nunber, and {6} indicates an indirect reference to
another nessage. If we wanted to display

TFA WRN L145:Syntax (Syntax 1s nsg W4Bhex)
ue could pass the line nunber in R2 mith the
appropriate control codes in ( (x=don’t care):
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R2= xxxxxxx0048x0145
0145: dec digits for output

004B: indirect message nunber

Cz xBIxxxxxxxxx0088
0088: desired warning nessage

I:=Ndigits-1 to be output
B=1xxx: use contents of R2

x011: digit output, suppress leading 0's

Or, alternatively,
R2= xxxxxxx004Baaaaa

22222: address to find digits
004B= indirect message nunber

Cz x3IPoxexxxxxxx0088
0088: desired warning nessage

3=Ndigits-1 to be output
3=0xxx: use address in R2

x011: digat output, suppress leading 0's

Or,...
R2= xxxxxxx004B8xxx91

91hex=145 decinal
004B= indirect nessage number

C= xF1xxxxxxxxx0088
0088: desired warning nessage

1=Ndigits-1 to be converted to decina
F=1xxx: use contents of B register

x111: suppress up to 6 leading 0’s

Or,...
R2: 0Iuxxxx004Baaaaa

33223 address to find ASCII output
004B=indirect message nunber

03=Ncharacters-1 to be output

C= 201 xxxxxxxxx0088
0088: desired warning nessage

1= output nunber of chars found in R2115-14)
O=output is in ASCII forn already, resides at

address found in R2.

History:

Date Progranner Modification

06/29/82 nd documentation
01/27/83 nd Poll error handle, XN=0 suppress
03/04/83 n8 Saved 3 RSTK levels
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04/11/83 no Added KILLKY call.

11.43 NWFERR* - Error message driver

Category: GENUTL File: TISERD::NS

Mane: (S) WFERR: - Error nessage driver
Nane: NFERR- - Error nessage driver

Purpose:
Display error messages fron standard message tables.

Entry:

Pz 1xxx This is a Parse error (i.e., re-
display input line w/cursor backup)

xxx Do not store ERRN
(Else store ERRN and ERRL)

xxix Display nsg only (Else display
“ERR:" or “ERR L:“, too)

bit0 not used at present (%*)

C(B8)= message ID nunber in Hex.
C(3-2)= LEX IDM in Hex (=00 for mainfrane tbl)

1f P=ixxx (parse error):
INBS points to first char of INput Buffer, mith

3 J nibble length field preceding it.

01 points to char in input buffer u/error
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A(R)= Rddress of pronpt string for input
re-display (pronpt nust be enclosed in

| deliniters, both sides. Deliniters
| can be any byte value. E.g., prompt

string for an editor might look
like xCnd:x , uhere x's are any
natching byte value.)

or =0 For "use BRSIC prompt string” (defaults
| to the prompt string 3>3, where the

3's are the matching delimiters). 
(**) Bi1t0 of the P register is reserved for future

applications, as a way for the LEX file which
generated the error to cornnunicate with other
LEX files; this bit can be detected during the
pERROR poll in RO(S). The neaning of this bit
is not yet decided. In the neantine, bitd nust=0,

Entry for NFERR- :
DO as C(3-0) above.

Exit:
P = 0

Calls: POLL, fCALC?, CRLFND, UPDCRL,
SflagC, TBNSID, DORSCI, TBNSTX, R=CUR, AvsS:=C,
AvS2DS, CHIRP, XDELRY, CRLFSD, BLDDSP, WFLG=X,

R<RST2, RST2<R. Might jump to ONERR.
Parse errors also call:

CKINF-, DSPBUF, DSPCNAR, DSPCHA, CURSFL, CURSRR,

ESCSEQ

Uses.......
Exclusive: R(W), B(W), C(W), D(W), P, DO, D1, RO

R2 (only for MFERsp entry with text insertion;
otheruise not used)

$13 is tested for: "Running progran?”
If you're calling this routine just for
nessage display, match out for S13!!!

Available NMenory (starting at AvflenSt) is
also used as a building buffer for nsg.

PARSE ERRORS also use:
R3 (stores pronpt address and Mcursor-rights)
R1, R2 (used in SENDWD)
STHIRO (in CKINFO and SENDWD)

Inclusive: Sane

Stk lvls: 4 (parse errors only)
2 (all other errors)
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NOTE:
Parse errors re-prompt and rebuild the input line. The
prompt is built in the display observing WIDTH. This is
not a problen uith the BRSIC prompt (">"), since it is
only one character; but an external system using a rulti-

character prompt should be auare that the pronpt, after

a parse error, nay be split between tuo lines. (This
feature was incorporated to accomodate INPUT pronpts.)

Messages are built in Available Menory, which is used as
a tenporary buffer. This can cause a NENERR; see the
NENERR routine for details.

If the error message nunber 2t entry is the eNENl constant
(18hex), the message routines will automatically invoke
the NENERR routine, and an Insufficient Memory error will
result.

Any error entering through NFERR* (includes NFERR and
BSERR) disallous text insertion, Some applications may
construct error messages which allow text insertion; if
you want to issue these nessages as errors you have
three choices:

1) Issue then without any text insertion (use NFERR®,
NFERR or BSERR)

2) Issue then as warnings, nade to look like errors
(use MFURN) (see IDS volune I, chapter "Nessage
Handling").

3) Call WFERsp entry point (see NMFERsp heading).

Detail:
RO usage:
FEODCBR9 876543210

| | #- urng or error ¢- nsg nunber
| #- insert codes
¢- option flags

Rlgorithn:
(1) Put option flags in C(S).

Save options and LEXN, nsgM in RO.
Call POLL
If Parse error, calculate Wbackups and store
with A(R) in R3,

If entn constant, branch to NENERR.
NFER.6 If "don’t store error” option go to (2)

Else, store error 1n ERRN,
If running progran (S13=1), store Lined.
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(2) If running progran (S13=1), and not a warning,
and ON ERROR in effect, branch to ONERR.

If "nessage text only" option, go to (4)
Build LEX ID prefix for nessage.
Build “ERR" or "ERR L"“.
If running progran (S131), build lineh.
Build “:"

(4) Build nessage text,
Display entire nessage.
Beep.
Send CR, LF.
If warning, return.
If not parse error and S131, position DO
to lined or @, return.
(Parse error:)

Set up (KINFO for SENDHD, send out prompt.
Redisplay input line,
Nove cursor far left,
Send out required MN of cursor-rights,

History:

Date Progranner Modification

06/29/82 nB docunentation
06/18/83 nB deleted Psxxx! entry flag

11.44 NFERsp ~ Error Message Hith Text Insertion

Category: GENUTL File: TISERD::NS

Nane:(S) NFERsp - Error Message With Text Insertion

Purpose:
Special entry point into error nessage handler,
allouing text insertion (only in those knoun nessages
which have insertion points).

Entry:
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RO(S) = entry options as specified for P in WFERR*

(B)= message ID nunber in Hex.
(3-2)= LEX IDM 1n Hex (=00 for mainframe tbl)3

3

Text insertion: Sane as condition (3) for NFURN.
(See "Details" under NFURN for exanples.)

 

R11 other details as specified in NFERR® ,

See “NOTE”, "Details* and “Rlgorithn" entries under NFERR%,

Detail:
NFERsp should be called (as a subroutine) as
follous:

<set R2 according to text insertion options>
<set C(14-13) according to text insert options»
<set C(S) bits according to WFERR* options>
«set C(3-0)=nessage nunber>
RO=C Store options, nsg_W in NO

SETHEX
60SBVL =POLL pERROR poll.
CON(2) =pERROR
CPEX 15 In case poll error, options,

P= 12 P value for “error”.
LCHEX OOF In case poll error...
coc LABEL CRY=poll error.
Xn=0 Poll handled?
GOYES LABEL] Yes! Rbort nessage.
C=RO
LCHEX F C(12)sF for “error” flag.

LABELY GOSBVL =NFERsp
LABEL3 P= 0 (if necessary fron ?XA=0
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cecen junp, above....)

History:

Date Progranner Modification

09/22/83 nhB docunentation

11.45 DORSCI - Send ASCII bytes to DATO

Category: GENUTL File: TISERD::NS

Nane:(S) DORSCI - Send ASCII bytes to DATO
Nane:(S) DORSC+ - Send RSCII bytes to DARIO

Purpose:
Build a buffer of ASCII characters starting at DO;
the ASCII characters can originate fron four types:

1) BCD digits
2) HEX digits
3) nuneric conversion fron Hex-to-Dec
4) existing ASCII bytes (or tokens)

Output can reside in one of tuo places:
1) in B register
2) in DATY

Entry:
00: output address (must be less than RVAENE pointer)

B register or D1: source of text insertion.
C(1): type of insertion.
C(0): hou nany characters in insertion.

= actual output characters or digits
if C(1)= xxx

s additionally, if C(1)= 0000, upper byte
of B contains control nibbles.
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xxx use contents of B register as output
Oxxx use address in D1 to find output

x000 Output is already in ASCII forn

Digit output (digits can be Hex or Dec):
x001 Digit output-- replace leading 0's with blanks
x010 Digit output-- don’t suppress leading 0's
x011 Digit output-- suppress leading 0's

Hex-to-Dec conversions always generate
decinal numbers with 7 digits:

x100  Hex-to-Dec: suppress up to 3 leading 0's
x101  Hex-to-Dec: suppress up to 4 leading O's
x110  Hex-to-Dec: suppress up to 5 leading 0's
x111  Hex-to-Dec: suppress up to 6 leading 0's

eee

For C(1)= 1000 (“ASCII output is in B")
C(0)= Wnibbles-1 to be output. Hence the

Wnibs MUST be even'!; C(O) odd. E.g.,
if § chars for output, C(0)29.

For C(1)= xOxx (hex or dec digit output)
C(0)= Mdigits-1 to be output, hence

no nore than 16.

For C(1)= xi1xx (hex-to-dec conversion)
€(0)= Wdigits-1 in nunber to be converted

Max hex value for conversion is FFFFF
(1048575 dec), hence C(O) nust be 4
or less.

For C(1)= 0000 (“ASCII output fron DAT1")
C(0)= 0: no output

1: Send out specified nunber of
character; B(15-14)= Hchars-1,

2: Send out chars until ASCII termin-
ator is found. RSCI] terminator
1s passed -in B(15-14) (usually
an FF terminator, but any byte
value can be used).
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Entry for DORSC+:
This entry point is for “ASCII output from DATI™

only:
D1 points to output already in ASCII form
C(15-14)= Mbytes to output

DORSC+ then sets C(B)=01 for appropriate codes.

Exit: (May exit through NEMERR if not enough memory)
Corry clear
P = 0
B(R) = # bytes left in available memory past buffer.
DO points to FF terminator, ready for another call.

Calls: HEXDEC (only for hex-to-dec conversion;
i.e., only if C(1)=x1xx)

NOVEU3 (only for ASCII output from DAT;
i.e., only if C(1)=0000)

P, A(W), BW), C(W), D(15-13)
Do
Uses 01 only if C(1)=0 (i.e., only if RSCII output

fron DRT1; otherwise D1 not changed). And then,
D1 is only moved past source RSCII.

Stk Jvls:

Detail:
Fills DATO with characters fron B register or fron DARTH

(as specified by calling routine). An FF terninator
is placed at the end of the buffer, ready for a call
to BF2DSP or BF2STK.

AviienEnd is checked for sufficient nemory. This is
why DO at entry must be less than AvienEnd.

If ASCII output fron DAT1, maximum Mcharacters is 255.
If digit output, maximun nunber of digits is 16. If
ASCII fron B, maximum number of characters is 8.

If source is HEX or BCD digits, converts to ASCII
equivalents first, for output to DATO.

For nuneric Hex-to-Dec output, conversion to BCD is
perforned, then converted to RSCII for output to
DA10.

Algori thn:
Copy control nibs fron C to D, calculate

fbytes in AVHEN.
Do:

If ASCII output, copy bytes to DRIO.
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If Hex-to-Dec, call to HEXDEC, then digit output.
If Digit output, convert digits to RSCII and output.

As chars are output, decrenent Nbytes in AVAER.
Terninate buffer with FF,

History:

Date Progranner Modification

06/25/82 m8 Docunentation

11.46 NOVEM - Move Menory Up or Doun Without Ref Adj

Category: GEMUTL File: TI&UTL::NS

Hare: (S) NOVEAR - Move Memory Up or Down Without Ref Adj

Purpose:
Hove memory up or doun uith no reference adjust.

Entry:
A(R) = Source address
B(R) = Length of block to nove in nibs
C(R) = Dest address

Exit:
Rll entry conditions
P = 0

Calls: MOVEDN, NOVEUN

Exclusive: R, C(R), DO, D1
Inclusive: R, C(R), DO, D1, P

Stk vis: 1

History:

Date Progranner Modification
CP rececc enon rmECEAROREEE ES ®a®SESSnen
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06/14/82 FH Designed and coded.

11.47 INEM - Nove File Nenory W/Ref Rdjust

Category: GEMUTL File: TI&UTL::NS

Nane: MVHEM  - Move File Merory U/Ref Adjust
Nane: (S) MVHEM+ - Hove File Memory W/Ref Adjust

Purpose:
Nove memory in a file chain up or doun uith reference
adjust. Horks for either NRIN or Independent RAN.
RFADJ is called, and pointers NAINEN -> RVNEAS and
CURRST -> CURREN are updated if they fall into the
block that noved. Note that if the pointer value falls
outside the block that moved but inside the area into
which it noved, no action is taken, If the source of
the nove is NOT EQUAL to the corresponding file header
address passed in C(R), then that file header’s chain
length is also adjusted.

Entry:
A(R) = Starting address to nove up or doun. Equal

to C(R) if adding or deleting file to/from
file chain,

B(R) = Offset (dest address - source address)

C(R) = Address of header of file containing address
to be noved. File chain length field of the
header will be updated to neu length 1f and
only if C(R) MW R(A). If adding or deleting a
file to or fron the chain, this address should
point to the follouing file header in the file
chain or to the end of the chain.

P s 0
nvnen:
D(S) = Device code for nermory device
D(B) = Port nunber if port device
D(7-2) = Nibs 8-3 of port's configuration table entry

MVAEN.:
D entry state will be corputed fron C(R)
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Exit:
RO = A(R) entry: starting address of nove
R2 = ((R) entry: start of file header
B(R) = Entry state
P : 0

Carry clear:
Henory noved and references adjusted

Carry set:
C(3-0) = Error code if error occurred:

ef - Insufficient Henory
eILACS - Illegal Access (if ROM or EPRON)

Calls: LOCROR, FLADDR, RNENCH, NOVE*N, RDJREF

Exclusive: R,8,C,0 D1,R0,R1,R2
Inclusive: R,B,C,D,00,D1,RO,RY,R2,SCRTCH(4-0)

Stk lvls: 3

NOTE:
NO CHECK IS MROE to verify that the starting address
actually falls uithin a file chain or whether the port
specified corresponds to the specified address.

Algorithm:
fvRERs

Conpute nemory device info
MVHEN

If nove is nemory expansion then
Check nenory (return if error)

If source # file header start then
Update chain length

love nenory
Adjust references

History:

Date ~~ Programmer flodification

06/09/82 FH Designed and coded.
SW Check for ROM file

02/15/83 FH Packed, updated documentation
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$emmcemececcomccocecconecacennaonaemraranannasLO +
| I
| KEYUTIL - Keyboard Utilities ! CHAPTER 12 |

$omememmecccacccccccncecemenccaanemmana—a eee poseemmanmmeacaaaa- '

12.1 CHEDIT - Character Editor

Category: KEYUTL File: MNNSED::NS

Nane:(S) CHEDIT - Character Editor

Purpose:
Accepts keyboard input and edits line in display.

Entry:
P=0, Hexnode

Exit:
P=0
If carry set then R(R)=Function code.
If carry clear then CHEDIT was terninated by an

innediate execute key. R3(R)=Definition length.
D1 points to first char of definition.

Calls: CHEDEX, CHROUT, DSPCHR, DSPCHR, DSPCL?, DSPSPC,
KEYRD, TBLINC, WRITOS, WRITE, bf2dsp.

Uses:
R,8,C,0,P,00,D1,R0O,R3,ST,DEFADR,USRSTA, 32 nibs at
SCRICH.

Stk lvls: ©

Detail:
This subroutine inplenents a character editor which
accepts keyboard input and edits display as needed
until 2 key is entered which is not neaningful in
character edit node. The keycode of the terminator
is returned in the RA register. The following keys
are terninators:

R(R) KeyM Function
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13 -- 38 -- Endline
14 -- 43 -- Attention
15 -- 46 -- RUN key
16 --112 -- CONTinue key
17 --102 -- SST key
18 -- 50 -- Cursor up
19 -- 51 -- Cursor doun
20 --162 -~- Cursor to top
21 --163 -- Cursor to botton
22 --155 -- Attention
23 --111 -- Zale node key
24 -- 99 -- OFF key
25 --164 -- g Endline (Cnd Stack)

Rithough these keycodes map to the sane values as
certain control keys (ctrl-N through ctrl-Y), hitting
the CTRL sequence followed by a key will NOT be
interpreted as one of these terminators with the
exception of CTRL-B. They will sinply be put into the
display as funny-looking characters.

History:

Date Progranner Modification

06/23/82 BS Updated docunentation
11/05/82 Nn Reurote

12.2 KEYRD - Read R Key

Category: KEYUTL File: NNZED::NS

Nane:(S) KEYRD - Read R Key

Purpose:
Read a key and return a pointer to its expanded value.

Entry:
HEX node.
fIRPTD and last position in keybuffer contain

infornation necessary for repeating keys to work.

12-2



Exit:
P=0.

HP-71 Software IDS - Entry Point and Poll Interfaces

Keyboard Utilities

DEFADR contains pointer to expanded value:
DEFADR: Length of string in bytes.
DEFADR+2: Key type:

0 = Single ASCII character. Includes
control characters 0-31, which
should usually cause sone action
in the editor calling KEYRD.

1 = ASCII control character. Must
subtract #40 fron the 1-byte def-
inition we are pointing to. These
characters should be interpreted as
text, and should not cause any
special action in the editor.

2 = User-defined key; Terminating.

4 = User-defined key; Non-terninating.

6 = User-defined key; Non-displaying.

8-F = LEX entry with lower J bits as
follous:

bit 0: Parenthesis needed.
bit 1: Trailing space needed.
bit 2: Leading space needed.

(spaces & paren not included in
string length field)

DEFADR+3: Address of text.

Calls: ALASRV, ASLWS, BLDDSP,
FLIPCS, FPOLL, GETDEF,
RPTKY, SETTNO, SFlagC,
NIPOUT, cksreq, range,

Uses.......

CSLW3, FINDA), FLIPO,
KEYTYP, NTADDR, POPBUF,
SLEEP, Sflag?, VHFC-2,
sflagt, usrsta.

R,B,C,0,P,00,01,R3,USRSTR (for holding ST),
DEFADR (for definition), 32 nibs at SCRICH.

Stk lvls: 6

Rlgorithn:
KEYRD: Build display.
KEYR50: Perform HTKY fastpoll.

If handled then goto KEYR69.
Check for repeating keys (RPIKY).
If ue have a repeating key then goto KEYR?2.
Build display.
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KEYR60:

KEYR69:

KEYR70:
KEYR?2:

VIEWUN:

KEYR?S:

KEYR80:

KEYR30:
KEY100:

KEY110:

Set 10-ninute tineout (SETTHO).
Go to light sleep (SLEEP).
If key in buffer then goto KEYR70.
If 10-ninute tineout not expired then goto KEYR6O
else return OFF-key definition.

Set up registers after poll.
Goto KEYR72.
Pop keyN fron buffer.
Put keyN and logical keycode in RO.
Perforn KYDF fastpoll.
If handled then if S020 (not-returning-definition)

then goto KEYRSO else return.
If VIEW flag is clear then goto KEYR?S.
Clear VIEM Flag.
Get key definition; if none then goto VIEWUN.
Urite definition to LCD.
Goto VIEW.
Hrite “Unassigned” to LCD.
Loop until keys up (VWFC-2).
Goto KEYR50.
If CIRL flag clear then goto KEYRSO.
If keycode not in CIRL’able range then goto
KEYR80.

Return CTRL key definition.
If USRX flag clear then goto KEYR90.
Clear USRX flag.
Toggle USER flag (carry reflects old state).
Goto KEY100.
Carry := USER flag.
If carry clear (not USER) then goto KEY110.
Fetch key redefinition. If non-existent then

goto KEY110.
Return redefined key definition.
RSTK=KEY120 (return address in case we do

internal processing).
{start of internal processing junp table}
If keycode = LC key then goto LOWERC.
1f keycode = USER key then goto USERK.
If keycode = CTRL hey then goto CTRL.
1f keycode = VIEW key then goto VIEHK.
If keycode = tenp-user key then goto USERX.
If keycode = Last-err key then goto lerm.
{end of internal processing jurp table).
Pop RSTK.
If keycode in range of typing aids then goto

NEWTOK.
1f LC flag set then flip case 1f appropriate

(FLIPCS).
{ue have a sinple 1-char definition)
Look up key definition in KEYCOD table and return

definition.
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KEY120: {we have finished internal processing}
If keybuffer enpty then zero out last entry in
keybuf fer to disable repeating key.

Goto KEYRSO.
NEUTOK: Find typing aid definition (NTRODR).

Return definition.

History:

Date Programmer Modification

11/02/82 Nn Began to write.

12.3 -LINE - Delete Through End Of Line

Category: KEYUTL File: NNSED::NS

Narie: (8S) -LINE - Delete Through End Of Line

Purpose:
Send an ESC K to display to delete through end of line

Entry:
P se 0

Exit:
P : 0

Calls: ESCSEQ

Uses.......
Exclusive: C(B)
Inclusive: R(M),B(W),C(W),0(W),00,D1

Stk lvls: 4

History:

Date Progranner Modification

07/16/82 BS Added docunentation
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12.4 RPIKY - Check For Repeating Keys

Category: KEYUTL File: NNSED::NMS

Nare: (8) RPTKY - Check For Repeating Keys

Purpose:
Check for repeating keys.

Entry:
P=0.
HEX node.
The last position of the keybuffer contains the key

to look for.
Systen flag fIRPTID indicates whether the key has begun

repeating yet,
User status bits have been saved into DSPSIA.

Exit:
Carry clear if: Key cones up before repeat interval.

Keybuf fer non-enpty.
No key in last position of keybuffer.

Carry set indicates that a repeat should be done.
Key! is in B[R]).

Flag FIRPTD = 1 iff carry set.
P=0,
TINER! has been reset to .5 sec.
User status bits have NOT been restored to ST.

Calls: CKSREQ, DEBNCE, IDIVAR, TMRRST, MRTIM, Sflag?,
SFlagC, SFlagS, usrsta.

Uses.......
A,8,¢,0,P,00,01,ST

Stk lvls: 3

History:

Date Progranner Modification
co ecnccve= cococnccen= meters tonenrrecrrcr earrcecanEacaanaese
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11/04/82 Mn Wrote.

12.5 CNDIST - Set command stack pointer to 1st cnd

Category: KEYUTL File: SB&CHD::NS

Nane: (S) CADIST - Set conmand stack pointer to 1st cnd

Entry:
None

Exit:
D1 points to CMDPTR
C(R)=0

Calls: None

Uses.......
Exclusive: C(R)

Stk lvls: 0

History:

Date Progranner Modification

07/28/83 B.S. Added documentation

12.6 CndSO0 - Display Cnd Stack Entry

Category: KEYUTL File: $SB&CND::NS
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Nane: CHDSOO0 - Display Cnd Stack Entry
Nane: CnpsS10 - Display (nd Stack Entry
Nane: (S) CnDS20 - Display Cnd Stack Entry

Purpose:
CNDS00 - Initializes to first command stack entry then
ChDS10 - Puts up connand stack pronpt then
ChDS20 - Puts up connand stack entry and moves cursor

to far left.
Entry:

P t 0
CNDS10 and CNDS20 require that CHOPTR be set to specify

which comand should be displayed.

Exit:
P «0

Calls: BF20SP,CNDFND,DSPCNR, CURSFL,CHD1ST

Uses.......
Exclusive: 01,C(R),A(N)
Inclusive: DO,D1,R,B,C,D

Stk lvls: §

Mistory:

Date Programmer Modification

07/28/83 O.S. Rdded docunentation

12.7 CHOFND - Find Nth Command Stack Entry

Category: KEYUTL File: SBRCMD::NS

Nare:(S) CNDFND - Find Nth Connand Stack Entry

Purpose:
Finds the command stack entry indicated by CRDPIR

Entry:
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CNDPTIR 1s nunber of entry to find (0-->farst,F-->15th)

Exit:
01 points to start of cnd stack entry (at length field)

Calls: None

Uses.......
Inclusive: D1,R(H),C(R)

Stk lvls: ©

Detail:
This routine starts with the newest connand (pointed to

by RAWBFR) and chains up stack toward the oldest entry
until the specified entry is reached.

History:

Date Progranner Modification

07/28/83 B.S. Added docurentation

12.8 CNDINI - Recalls CHDPTR and MAXCHD

Category: KEYUTL File: SB&CHD::NS

Nane:(S) CHOINI - Recalls CHOPTR and NMRXCAD

Purpose:
Recall CMDPTR and NAXCND to R(0) and C(0)

Entry:
None

Exit:
A(0) = (CNDPIR)
(0) = (NAXCND)

Calls: None
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Inclusive: D1,C(0),R(0)

Stk lvls: ©

History:

Date Programmer Modification

07/28/83 B.S. Added docunentation

12.9 SCRLIR - Scroll Left and Right

Category: KEYUTL File: SB3DSP;::NS

Nane:(S) SCRLLR - Scroll Left and Right

Purpose:
Watch for scroll keys and perform display scroll

Entry:
p 5 0

Exit:
p : 0
R(B) contains keycode that is first in key buffer

Calls: ALNSRY, BLDDSP, BLDLCD, CKSREQ, D1=FC, FINDDO,

GETSTA, POPBUF, RPTKY, SCRL60, SETFC, SETTHO,

SLEEP, USRSIA.

Uses.......
Exclusive:
Inclusive: A(H),B(NW),C(W),D(N),00,D1

Stk lvls: S

Detail:
Sleeps and watches for scrolling key in the key
buffer and causes the display to respond
appropriately. Routine exits when a key is found

12-10



HP-71 Software IDS - Entry Point and Poll Interfaces

Keyboard Utilities

in buffer that isn’t a scrolling key or when
display tiner tines out.

History:

Date Progranner Modification

10/19/82 B.S. Updated docunentation
07/18/83 B.S. M11] not tine out 1f a progran

is running

12.10 FGIBL - State table for F & G shafted keys

Category: KEYUTL File: SBSFGI::NS

Nane:(S) FGIBL - State table for F 8 G shifted keys

Purpose:
This table defines a state machine used to determine

hou to process f and g shifted keys

Entry:
Do not enter

Detail:
The state nachine has 7 input bits and 4 output bits.
The seven input bits are as follows

Bit 6 F key currently doun
Bit § © key currently doun
Bit 4 Sone non-FG key neuly doun
Bit 3 annunclator on
Bit 2 fannunciator on
Bit 1 Ghost bit
Bit 0 F or O key was doun during last key scan
The ghost bit is used to indicate that an f or g
shift has been perforned but the annunciator was
left on because the corresponding key was still
doun.
The lower 4 bits are stored betueen key scans
in the display RAN nibble that contains the f and
g annunciators. The lower two bits do not affect
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the display since there are no annunciators in the
LCD to correspond to these bits.
These 7 bits forn an offset into the table
which gives the new “state” of the state machine
and 1s stored back into display nenory. If
bit 4 1s set but bits 5 and 6 are clear then
all bits should be cleared follouing putting the
f or g nodified key codes in the buffer.

History:

Date Progranner Modification

10/18/83 B.S. Updateddocumentation

12.11 KEYCOD - Keycode Map

Category: KEYUTL File: SBIXCH::NS

Nane:(S) KEYCOD - Keycode fap

Purpose: Systen keycode nap. Maps keys to their
definition

Entry:
Do not enter

History:

Date Progranner Modification

1/09/83 B.S. Addeddocumentation
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12.12 DEBNCE - Debounce and scan keyboard

Category: KEYUTL File: SBRKEY::NS

Nane:(S) DEBNCE - Debounce and scan keyboard
Nane: (S) KEYSCN - Scan keyboard

Purpose:
Scans keyboard and puts all neu keys in key buffer

Entry:

Exit:
P : 0
00=(5) =DISINT (except for WARNST exit)

Calls: None

Uses.......
Inclusive: R(NH),B(H),C(N),D0

Stk lvls: 0

Detail:
The keyboard is scanned and a bit nap of all keys

down is made. If the nunber of keys doun (not

counting the ON key is greater than 3 then no change

is nade to the bit map or key buffer and KEYSCN

returns innediately. The nap is compared to the nap

that uas nade the last tine the routine was called.
The neu bit map is saved for the next call. Rll keys
that have gone doun since the last call (up to 7 neu
keys) are added to the key buffer (space permitting).
The logical keycodes for unshifted keys that are
generated and stored in the buffer are as follows:

fromdmmfomcoofoopmmnrmnmmnbomen foonfo afmafmand
Q H E RiTjYjujrjojep|218191/
01] 02] 03] 04| 05| 06] 07] 08] 09] OR| 0B] OC| OD| OF

$re-tom-fmapoccfommfeebmmndomnhoccf acfoofmenfmafond
RISID|FIG|H JIL" l4a|51|6 2
oF | 10] 11] 12] 13] 14] 15] 16] 17] 18] 19] 1A] 18] 1C

$ommfemafoccocfomafmaffoehomnfoccfonfromdmando}

JE? 4 0 Sad el 11213] -
| 10) 1€] IF] 20] 21] 22] 23] 24] 25|eo}| 27] 28| 29] 2A
becofeccpoonboacponclocconchanctocat 264-ccdonctocnpoand

12-13



HP-71 Software IDS - Entry Point and Poll Interfaces
Keyboard Utilities

| ON| ¢ | g|RUN| LF] Rt|SPC| Up| Dn] [O |. | =| ¢]

| 28) | "| 2) 2F] 30] 31] 321 33) | 35) 36] 37] 38
boccfemaponnoccbomboccbonnfonnfomcfoceponcfanpomnboant

F shifted keys have 56 added to these values.

G shifted keys have 112 added to these values.

The f and g keys themselves are never put in the

buffer.

R state machine is used to control turning on and off

of the f and

g

annunciators. See documentation on
FGIBL for further details.

The key buffer looks like this:

1 234567 8 9101112131415
-bomfoctocpocpocpmmpmmpombobochomdmpmmpocpocfocomemenond

bert rrr rer err |
febonboapocfocboctocbocbondonbocbocbochondmcdmefocmaccnccnc)

¢---- KEYBUF (points to first of 15
bytes of key buffer)

4---- KEYPIR (points to nibble that
tells hou nany keycodes
buffer contains)

KEYSAV (points to 14 nibbles that
hold previous key bit nap) --¢

History:

Date Programmer Modification

07/16/82 0.8. Updated documentation
11/16/82 N.8. Updated exit conditions

12.13 POPBUF - Pop Key Buffer

Category: KEYUTL File: SBEKEY::NS

Nane:(S) POPBUF - Pop Key Buffer
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Purpose:
Pops a key from keyboard buffer into B(R)

Entry:

Exit:
Corry set rz) Key buffer was enpty

clear ==> B(R) contains keycode

KeyM just popped has been copied to last position

in keybuffer,

Calls: None

Uses.......

Inclusive: C(MW),B(R),DO

Stk lvls: ©

Detail:
Disables interrupts and pops a key fron buffer.

History:

Date Programer Modification

07/16/82 B.S. Updated docunentation
11/04/82 wi Add copy of last key to keyid slot
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| MATH - Systen Hath Functions CHAPTER 13

 
—
—
—
—
—
>

fecccccmcccnsanencsancncscanssmemrmenmssacscrcrafacmcsnancsscsmoons¢

13.1 RDDONE - Rdd One

Category: NRIH File: JT&NTH::NAS

Nare:(S) RDDONE ~ Rdd One
Nane: (S) SUBONE - Subtract One

Purpose:
To conpute Xe¢1 & X-1 for XK an intemal nunber,

Entry:
Standard floating point math input with (R,B)=X.

sINFRD(810)8sNEGRD (811), rounding nodes, are consul ted

only if X¢1=0 (or X-1=0) in which case the result nay
be +0 or -O depending on the mode. (see RAD15s)

Exit:
Standard floating point nath output.

Calls: Goes to RD1Ss .

Uses.......
Inclusive: P; R,8,C,0;

H.S1.(SB];

Stk lvls: 0

NOTE:
Can raise no XN=1 xcption . (clrs SB but not Xn)
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13.2 1/X18  - 1/X

Category: NATH File: JT&NTH::NS

Nane:(S) 1/X15  - 1/X

Purpose:
To compute 1/x

Entry:
Standard floating point math input,

Exit:
Standard floating point math output.

Uses.......
Inclusive: P; R,B8,C,D;

HD,ST.[SB, XN);

Stk lvls: ©

NOTE:
Goes to DV15S (divides 1 by x )

13.3  AD2-15 - Rdd two 15 digit forns

Category: MATH File: JVaNTH::NS

Nane:(S) RD2-18
Nane:(S) RD2-12
Nane:(S) RDDF
Nane:(S) AD1ISN
Nane:(S) RD15s

Rdd tuo 15 digit forns
Add tuo 12 digat forns
Rdd for finite args only
Add according to nodes
Rdd with XN sticky

Purpose:
To conpute the sun x+y .
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Entry:
Standard floating point math input,
AD2-15 assunes NOT(round to -Inf) (i.e. xe(-x)3¢0)
AD15s has rounding node inputs (SB cleared inside)
$10 & s11 set =2> rnd to -inf (i.e. x¢(-x) = -0)
else x¢(-x) s 40,

CODE: =AD2-12 GOSUB SPLTRC
----  =AD2-15 ST=0 SNEGRD (s11) NO round to NEG.

sRDISH  Xn=0
=AD15s  SB=0 (add uses SB for result!)

Exit:
Standard floating point math output.
Xn=1 inplies Infe(-Inf)

Calls: (none)

Uses... LCC)

Inclusive: P; R,B,C,D; ST.[s11 for RD2-1S only];
HD. ST. [SB, Xn);

Stk lvls: ©

NOTE:
The nain entry RD2-15 forces rnd to nearest
(sane result except for rnd to -inf).

Results are truncated. (e.g. 1 - 1£-100 -->
.999999999999999 mith $B=1 ! )

13.4  nP2-15 - Multiply

Category: MATH File: JT&NTH::NS

Nane:(S) nP2-1§
Nane:(S) NP15S
Nane:(S) HULTF
Nane:(S) nP1-12
Nane:(S) hP2-12

Multiply
Multiply without clearing $B
Multiply for finite args only
Multiply for one 12-forn
Multiply for tuo 12-forns
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Purpose:
To conpute x'y

Entry:
Standard floating point nath input.
NULTF & NP15S: SB & XN are not cleared on entry.

CODE: =nP2-12 GOSUB SPLITA
----  =zNMP1-12 GOSUB SPLITC

zfP2-15 $B=0
Xn=0

=MP153

Exit:
Standard floating point nath output.
Xn=1 inplies O*Inf

Calls: (none)

Uses.......
Inclusive: P; R,B,C,D;

HD. ST. [ $B, Xn);

Stk lvls: ©

NOTE:
Req. D has the 16 digit nant. of x*y if D(S)W0,

nant of Inf & NaN is not put into D,but D(S)=0 here)
Results are truncated to 15 digits.
Unfortunately SB=1 when Xn=1 on exit. (This is true for
nost nath routines.)

13.5 2-15 -~ Divide

Category: MATH File: JT&NTH::NS

Nane:(S) DV2-15 - Divide
Nane:(S) DIVF - Divide for finite args only
Nane:(S) DVISS - Divide without clearing SB
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Nane:(S) DVISH  - Divide (sane as DV2-15)
Nane:(S) DV2-12 - Divide for tuo 12-forns

Purpose:
To conpute y/x

Entry:
Standard floating point math input.

CODE: =Dv2-12 GOSUB SPLIRC
z0v2-15
=0visn Xn=0

$8=0
sDV16S

Exit:
Standard floating point math output.
Kriz1 & P=] implies c/0 where O<|c|<Inf

8 P=4 " 0/0 or Inf/Inf

Calls: (none)

Uses.......
Inclusive: P; R,B,C,D;

HD.ST.[SB, Xn);

Stk lvls: ©

NOTE:
Divides (A,B) by (C,D) .
Results are truncated to 15 digits.

13.6 SQR1S - Square Root

Category: MATH File: JT&NTH::NS

Nane:(S) SQR1S - Square Root
Nane:(S) SQR17 - SORT for finite arguments only

Purpose:
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To compute SORT(x)

Entry:
Standard floating point math input.

Exit:
Standard floating point math output.
Xn=1 inplies SOR{neg)

Calls: (none)

Uses.......
Inclusive: P; R,8,(;

ND.ST.[SB,XNn);

Stk lvls: ©

NOTE:
Certain 15-forn inputs can exit with $820, even though

the result is inexact! e.g. SQR(1E14+1)-->1E7 & $B=0.
This occurs fron BSR instr. before SQRYO.

13.7 INVNaN - Create IVL NaN

Category: NAIM File: JTANTH::NS

Narie: (S$) INVNaN - Create IVL NaN

Purpose:
To create an internal NaN and set XA for IVL.

Entry:
C(8)=tuo nib. nainfrane error nsg code.

Exit:
(R,B):=NaN uith B(14..11):= 4nib nsg code
C(R):= 4nib nsg code for input to NESSRGE ROUTINE.
XN:=1 (indicates xcpt’'n) & P:=IVP (IV xcpt’'n)
B(XS)=9 (1f an DEC NODE !). This indicates 2

15-forn INVNaN (i.e. created in math routine -- input
NaNs fron SPLITA will have F instead of 9 in B(XS)).
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This causes INVNaNs (and their encoded nessage)

to be more significant than input NaNs and thus

uill be preserved uhen tuo NaNs enter a function.

i.e. A = 0000000000000F01
B = 000nn00000000900
Cs —omommeene-000nM

Calls: (none)

Uses.......
Inclusive: P; R,B8,C(R);

HD.ST.[XN, $8);

Stk lvls: © |

NOTE:
CAUTION: Thi¢ routine will set $B (unfortunately).

13.8  IN1#16  - LN(14X)

Category: MATH File: JTRNTH::NS

Mane: (8) WN141S - LN(1+X)
Nare: (S) LN1eXF - LN(1+X) for finite args only

Purpose:
To compute In(14x) fron x.

Entry:
Standard floating point math input.

Exit:
Standard floating point math output.
Xn=1 & P=) inplies LN(O)

& P=A " LN(negative)

Calls: RODONE, LN1S,
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Uses.......
Inclusive: P; R,B,C,0; R regs [0]; ST.[s10];

HD.ST.[SB,XNn];

Stk lvls: 1

13.9 LNIS - Natura) Logarithm

Category: NATH File: JI&NTH::NS

Nane:(S) N15 - Natural logarithn

Nare:(S) WIN12  - LOG for 12-forn args.
Nane:(S) IN30  - LOG entry for finite args only.

Purpose:
To conpute N(x)

Entry:
Standard floating point math input.

Exit:
Standard floating point math output.
XN=1 & P= inplies LN(O)

8 P4 LN(negative)

Calls: SHF10, (GOES 10 DV15?)

Uses.......
Inclusive: P; R,8,C,D; R regs [0]; ST.[10];

HD. ST. (SB, Xn];

Stk lvls: 1
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13.10 EXP1S - EXP(x) (exponential fen)

Category: MAIN File: JT&NTH::AS

Nane: (S) EXP1S  - EXP(x) (exponential fcn)
Nane: (S) EX-115 - EXP(x)-1 (EXPMI(x))
Nare:(S) DXP100 - EXP for double precision arg

Purpose:
To conpute "x

Entry:
Standard floating point math input.
( Uses s11 to distinguish e™x from [e"x - 1] )
DXP100: finite args only; s11=0; RO=low order
digits of double precision argunent.

Exit:
Standard floating point nath output for EXP15,
EX-115 outputs ex in (A,B)8SB and [ex - 1] in
(R1,RO)8SB (SB ls the sane for both).

Calls: DBLSUB, SHFLAC, 1/%15S, STAB1, EXABY, RDDONE , SUBONE
and other local subroutines.

Uses.......
Inclusive: P; R,8,C,0; R regs [0]; ST.[10,11];

HO.ST.[SB, Xn);
EX-115 also uses Ri.

Stk lvls: 1

NOTE:
When xpon(e”x)>19999 then EXP15(x):29.99...99E+19999 .

When ” < -19999 then EXP15(x):=9.9..99E-19999 .
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13.11 LGTYS  - Log base 10

Category: HATH File: JT&NTH::MS

Nane:(S) LGT1S - Log base 10

Purpose:
To conpute the base 10 logarithm of x.

Entry:
Standard floating point math input,

Exit:
Standard floating point nath output.

Calls: NRRLAB, EX1S, LN15, LNC10+, DV15S, HMAKE1

Uses.......
Inclusive: P; R,B,C,0; R regs [0]; ST.[10];

HD.ST.[SB,Xn};

Stk lvls: 2

NOTE:
LGT(10™n) returns n exactly.

13.12  YX2-15 - Y to the X pouer

Category: NATH File: JT&NTH::NS

Nane:(S) YX2-15 - Y to the X pouer
Nane:(S) YX2-12 - YX for 12-forn argunents

Purpose:
To conpute y~x
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Entry:
Standard floating point nath input,
$11 can be used to conpute [YX - 1] by entering

later uith sii=1,

Exit:
Standard floating point math output.

Calls: LN, EXP

Uses.......
Inclusive: P; R,B,C,D; R regs [0,2,3); ST.[sY=INF(s8),10,11);

HD.ST.[SB,Xn];

[y™x - 1] uses R1 also.

Stk lvls: 3

NOTE:
If ly™x| > 1E20000 or <1E-20000 then y"x-->1E(+/-)20000,

these are the internal ovf/unf thresholds.

13.13  FAC15S - Intemal Factorial

Category: NATH File: PHASTA::NS

Nane: FRC15SS - Internal Factorial
Nane: FACTF - Internal Factorial
Nane:(S) FCSTRT - Internal Factorial

Purpose:
Conputes the factorial of the 15-digit quantity in
registers R/B.

Entry:
R/B -- nomalized 15-di1git quantity
user nodes set
DECHODE

Exit:
R/B -- factorial in 15-digit forn
SB set 1f result is inexact
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XM set if NaN created
Carry=Set
DECNODE

Calls: FNPUDS, INFR1S, SHFALT
nay exit through aornan

Sth lvls: 2

NOTE:
The result is accurate to 12 digits for all integer
argurents i, where 0<zic=253, noninteger finite
or -Inf arqunent causes a NaN to be created and XR set.

Rlgorithn:
A fast integer multiply nethod 1s used with adjustments
for 1=137 and 167 to insure full 12-digit accuracy.

Nis tory:

Date Progranner Modification

05/28/82 PN Docunented routine
06/25/82 " Fatal errors for noninteger args
01/06/83 " Reviewed docunentation
01/13/83 " NaN created for invalid args

13.14  JTEST - Perforn conparisons

Category: NATH File: SMANTH::NnS

Nane:(S) ulEST - Perforn conparisons

Purpose: User Real Conparisons - «, >=, etc.

Entry: P encodes predicate (see Predicate table).
R:a C:c (Rrg’s are 12-dig forns adc).
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13.

Exit: Carry=Result (Set=TRUE), P=CellN for pair, raises
Invalid if Unordered and predicate contains one
of >" or "<" but not “?", If invalid, subse-
quent action based on user traps.

Calls: TST12R, (Rlso uRESKT - if INVALID raised)

Alters (INC): A,B8,C,D,P,XN,SB,sIX

Stk lvls: NAX(3,NESSG)

Rlgorithn; See =1ST15

Date Progranner Modification

07/09/82 SB Bugfix: HTRAP nou works off of sIX
02/07/83 SB Update header.

15 EX12 - Return exponent of 12-dig arg

Category: NRTH File: SN&NTH::NS

Nane:(S) EX12
Nare: (S) EXI5N
Nane:(S) EX16S
Nare:(S) EXF

Return exponent of 12-dig arg
Return exponent of 15-dig arg (XNs$8=0)
Return exponent of 15-dig arg
Return exponent of finite 15-dig arg

Purpose: Returns the exponent of given argument.

Entry:
EX12: 12-digit arg in A.
EX15n: 15-digit arg in R&B.
EX15S: 15-digit arg in R2B.
EXF: 15-dig finite arg in ASB.

Exit: A3B: y=EXPONENT(x) 15-digit forn

Calls: SPLTA, XNOSBO, RF IN, =0210

Rlters (INC): R,B,58,Xn,P,CARRY

Stk lvls: 1
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History:

Date Programmer Modification

6/01/82 SB Docunented.
9/22/82 38 EXPONENT(0) raises DVI

10/08/82 SB Code Pack: Tighter loop

12/09/82 SB Inprove Connents
02/07/83 SB Update Header.
03/31/83 $B Dedicated err msg: “EXPONENT(0)"

13.16 SORSAY - SOR for Chain calculations.

Category: NATH File: SHANTH::NS

SAR for Chain calculations.
Set XM if sXN=1 and Set SB if sIX=1
Set SB if sIX=1
Set SB

Narre: (S) SORSAY
Nane:(S) ORXN

Narte: (S) ORSB
Nane:(S) SETSB

Purpose: SQRSAV-Puts XM & SB into status bits sXi & six,

calls SOR1SN, and falls into ORXA which

establishes XM<--Xn OR sXn, SB¢--SB OR sIX.

This preserves exactness in SB and

exceptions in XN thru a call to SOR15A.

Entry: SQRSQV:15-Digit arg in R and B.
DEC Node
Xn Set if previous exception.
SB Set if previous inexact calculation

Exit: SOR(Arg) in 15-digit form in A and B
DEC Mode
XM Set if previous exception or SAR exception.

SB Set if previous inexact or SOR inexact.

Alters: R,8,C,P,SB,XN, CARRY, and status bits sIX,sXn

Calls: SRVEXN, SQR15M, SETXN

Stack Levels: 1
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History:

Date Progranner Modification

11/02/83 $B Documented

13.17 SAVGSB - Put SB into sINX

Category: PRIN File: SNSNTH::MS

Put SB into sINX
Set SB if sINX=}
Put XN into sXN & SB into sIX
Put SB into sIX

None: (S) SAV(SB
Nane: (S) ORGSB
Nane: (S) SRVEXN
Wane: (S) SAVESB

Purpose: Routines save and restore SB and XN fron status

.
0

Entry: See description above

Exit: See description above

Alters: SAVGSB - CARRY, status sINX
ORGSB - C[S], SB, CARRY
SAVEXN - CARRY, status sIX,sXN
SAVESDE - CARRY, status slX

Calls: Nothing

Stack Levels: 0

Nistory:

Date Programmer Modification

11/02/83 $b Docunented
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13.18 ARG12 - Return Arg of XeiY (12-dig args)

Category: HRIH File: SN&NIH::NS

Nane:(S) ARGI2 - Return Rrg of X+1Y (12-dig args)
Nane:(S) ARGIS = Return Arg of X+iY (15-dig args)

Nane: (S) ARGF - Return Arg of KeiY (15-dag finite args)

Purpose: Argunent of X¢iY. Used by ANGLE.

Entry: ARG12: 12-Dig args- A:X, C:Y, =sRAD
ARG1S: 15-Dig args- RB:X, CD:Y, =sRAD
ARGF : 15-Dig finite args- AB:Y, CD:X, =sRAD

Exit: ALB: ARG(X,Y)

Calls: SPL1B,NSN15, AF IN, SWRPXY, =0V2-15,SAVGSS,
ATAN1S,0RGSB,PI/20, =RDDF , XNOSBO.

Rlters (INC): R,B,C,D,RO,R1,P,sIX,=sINK,sCONP,sRTAN,sSGN,

=gRAD, s¢+P1/2,58,XN

Stk lvls: 2

Algorithn: Weed special cases, call RTANIS(Y/X)

History:

Date Progranner Modification

6/30/82 SB sAFFIN used in place of P

10/06/82 SB Code Pack: Eliminate Proj Node,
Rlso bugfix (X,Y)=(FINITE, INF).

11/15/82 SB Bugfix: ANGLE(0,0)=0 is EXACT.

02/07/83 SB Update header.
11/02/83 SB Additional Documentation
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13.19 SIN12 - Trig: Sine of 12-dig arg

Category: HRTH File: SNRATH:: HS

Name: (S) SINI2
Nane: (S) C0S12
Name: (S) TAN12
Nane: (S) SINIS
Nane: (S) COS1S
Nare: (S) TAN1S

Purpose: SINE, COSINE, & TANGENT

Entry: SIN12,C0S12, TAN12 - Standard Math, 12-dig arg’'ts

$IN15,C0S15, TANS - Standard Nath, 15-dig arg’ts

Trig: Sine of 12-dig arg
Trig: Cosine of 12-d1g arg
Trig: Tangent of 12-dig arg
Trig: Sine of 15-dig arg
Trig: Cosine of 15-dig arg
Trig: Tangent of 15-dig arg

All entries assune Status bit ssRAD encodes
the desired angle node (SET=RAD NODE)

Exit: RB: 15-digit result. COS & SIN entries also
produce TAN (or COT) magnitude in ROSR1.

Calls: SPLTA, RF IN, SHFRAC, SHFRBD, PI/4, THUO*,DBLSUB,
SHF LAC, FLIPS, FLIP10,FLIP11,GETCON, =NULTF,=1/X15,
DIVECD, STABIX, RLLDTK, <1IP2-15, “ADORE, =30R15,
UDGE.

Rlters (INC) : R,B,C,0,RO,R1,P,S8,XN, CARRY, and
Status bits ~ sIX, sINVRT, sTAN, sSGN, sSGNIT.
Current Value: 7? 8 6 10 1"

Stk lvls: 2

Algorithm;
The absolute value of the argunent is dbl word reduced

by 2*Pi (or 360), then by Pi/2, and Pi/4 to obtain
0<zPhit=P1/4, A pseudo divide produces (X,Y) mith
OczYcxX and TAN(Phi) = Y/X . Formulas;

TAN(Ph1) = Y/X
SIN(Phi) = 1/SQRT(14(X/Y)72)
COS(Ph1) = 1/SQRT(1¢(Y/X)"2)

Related back to the argunent via SIRIUS bits.

sIX (7) : Local exactness.. Not setzExact. (INEXACT fy)

sINVRT (8) : If set, use X/Y instead of Y/X (INVERT flag

sIAN (6) : If not set, TAN is desired (TAN flag)
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sSGN (10): Sign of result (SGN flag)
sSONT (11): Sign of TAN (SGNT flag)

History:

Date Progranner Modification

7/15/82 SB Fix to sign of 0 for COS(90), etc.
8/12/82 SB Bugfix: Neg Exp in Radian Mode.
10/29/82 SB Pack: INIT rearrangenent
12/09/82 SB Inprove Connents, Label Change

TRG150->REDUCE, Code Pack
12/14/82 SB Label changes, code Pack 1n area

uhere exactness established.
02/10/83 SB Code Pack: Put XTENDE in line.
03/31/83 Sb Error nsg change: TAN=INF replaces

previous TAN or SEC:INF,

13.20 TRC Table of numeric constants

Category: NATH File: SNNTH::MS

Nane:(S) TRC9O - Table of nuneric constants

Purpose: Constants used by the trig routines.

Entry: Values are accessed by a call to GETCON with a
select code in P (See GETCON, GETVAL).

History:

Date Progranner Modification

11/02/83 SB Docunented
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13.21 ASINI2 - RrcSin Inv Trig (12-dig argument)

Category: NATH File: SM&NTH::nS

ArcSin Inv Trig (12-dig argunent)
ArcCos Inv Trig (12-dig argunent)
ArcTan Inv Trig (12-dig argunent)
ArcSin Inv Trig (15-dig argunent)
ArcCos Inv Trig (15-dig argunent)
ArcTan Inv Trig (15-d1g argunent)
Inv Trig, defined by status
Inv Trig, finite arg, defined by status

Nane:(S) ASIN12
Nane:(S) ACOS12
Nane: ATAN12
Nane:(S) RSIN1S
Nane:(S) ACOS1S
Nane:(S) RTAN1S

Nane:(S) BRT30
Nane:(S) BRIF

Purpose: RARCSINE, ARCCOSINE, RRCTRNGENT

Entry: RSIN12,RC0S12,ATANI2 - Stnd. Nath, 12-dig arg’ts
RSIN15,ACOS15,ATANIS - Stnd. Math, 15-dig arg’ts

R11 entries assune angle node encoded in
status bit ssRAD (set=RAD Mode).

Exit: Standard math (15-digit result in R38)

Calls: SPLTA, AFIN, sINVNaN, P1/2, SHAPXY,STAB1X,
=STRB2, =ADDONE , =EXAB1, =SUBONE ,RCCD1X, =NULTF,
=SQR17, sRCCD2,=X/Y15,=1/X15FLIPS, GETCON,
=DIV120,=SHF10,=AD1Ss, =DIV100, FUDGE

Riters (INC): R,B8,C,D,RO,R1,R2,R3,P,NXN,SH,sIX,sCONP,
SATAN, sSGN, s+P1/2

Stk lvls: 2

Rlgorithn:

sIX (7) : If set, result may be inexact  (INEXACT flag)
sCONP (8) : If set, need conplenentary angle (COMP flag)
SATAN (6) : If set, need RATAN (RATAN flag)
sSCN (10): If set, negate result (SGN flag
s¢PI/2 (11): If set, need add P1/2 (Rdd P1/2)

History:

Date Progranner Modification

6/07/82 SB Docunented
10/06/82 SB Code Pack: Elininate proj node
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frmcccccomcemmnmcemmemeenemenceensemenmmeemmmnefeeccecmeccccmononn +

ATHSTK - Math Stack Utilities CHAPTER 14

ccecmcemceccccnnn. 4>
m
a
n
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14.1 POP2N - Pop 2 Nunbers Fron Stack.

Category: MNTHSIK File: RBSFCN::NS

Nane:(S) POP2N - Pop 2 Nunbers Fron Stack.

Purpose:
Pop 2 nunbers fron nath stack.

Entry:
DisStack pointer.

Exit:
DEC node.
D1 16 nibbles before end of entry (D1=D1¢16 to get to

next entry.
If carry clear:
a = first nunber on stack.
A[H] = second nunber on stack.

If cacry set {one or both nunbers complex):
C{W)=Real part of first nunber.
R2=1naginary part of first nunber.
A[W])=Real part of second nunber.
RO=Inaginary part of second nunber.
Inaginary part = 0000000000000900 if arg is real.

Error exit (eDATIY) if either arg not nuneric.

Calls: None.

Uses.......
R,B8(0),C,P. If Carry Set: RO, R2.

Stk lvls: 0

History:

Date Progranner Modification
Scovcenen ccs vcesace ce cmrReanr er ccc rr ec cca mre CReCER CBee
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SA Wrote
10/13/83 MA Rttenpted to docunent

14.2 POPIN - Pop 1 Number Off Of Stack

Category: HNTHSTK File: RBRFCN::NS

Nane:(S) POPIN - Pop 1 Nunber Off Of Stack

Purpose:
Pop one numeric value off of math stack.

Entry:
D1 = Stack pointer.

Exit:
Errors out (eDRTTY) if non-numeric item.
DEC mode.
P=0.
If carry clear: Result real.

Result in A.
If carry set: Result complex.

Real part in A.
Inaginary part in RO.

Calls: None.

Uses.......
R,B8(0]). If carry set, RO.

Stk lvls: 0

History:

Date Progranner Modification

SA Hrote
10/13/83 Nn Attempted to document
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14.3 REVPOP - REVS On String And Then POPS

Category: NTHSIK File: RBSFCN::NS

Nare: (8) REVPOP - REVS On String And Then POP1S

Purpose:
Reverse a string on the stack and then pop it.

Entry:
Di=Hathstack pointer.
HEX node.

Exit:
R[R)=string length,
Dipointing at lou-address end of string (last char).

Calls: REVS, POP1S (falls through).

Uses.......
A,8,C[R),D[R],P,D1

Stk lvls: 2

History:

Date Progranner Modification

SA Urote
10/13/83 Wi Attenpted to document

14.4 POPIS - Pop 1 String Arg Off Stack

Category: NTHSTK File: RABSFCN::NS
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Nare: (S) POPS - Pop 1 String Rrg Off Stack

Purpose:
Position pointers to pop a string argunent off of
nath stack,

Entry:
HEX rode.
D1 pointing at string header in stack.

Exit:
Errors out (Data type) if item on stack is not string.
P=0.
D1 pointing past string header... pointing at last

character of string.
A[R)=length of string in nibbles.

Calls: None.

Uses.......
A[W],D1,P

Stk lvls: O

NOTEes not retum if iten on stack is not string.

History:

Date Programmer Modification

soweet
09/23/83 mi Rttenpted to docunent

14.5 NPOP2N - Pop 2 Args H/signan Check

Category: NTHSTK File: ARBSFCN::NS

Nane: (S$) MPOP2N - Pop 2 Args H/signan Check
Nane:(S) POP2N+ - Pop 2 Rrgs W/signan Check
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Purpose:
Pop tuo argurents off of the math stack and report
signaling NANs.
NPOP2N calls unODES to fetch modes to ST.
POP2N+ assures this has already been done.

Entry:
01 = stack pointer.

Exit:
Carry set: One or both nunbers are cormplex. signaling

NaN check not done. Sane exit conditions as POP2N.
Carry clear: ([W] = first nunber on stack.

R{U] = second nunber on stack.
P=0,
01 pointing 16 nibbles before next stack entry.

Calls: POP2N, SIGTST, URES12, uhODES.

Uses.......
fA, 8,C,D,R3,S7-S11.

Stk lvls: 3

History:

Date Programner Modification

SA Wrote
10/14/83 mn Rttenpted to docunrent

14.6 NPOPIN - Pop 1 Rrg & Check For Sig NaN

Category: NTHSTK File: RBAFCN::NS

Nare: (S) WPOPIN - Pop 1 Arg & Check For Sig NaN
Nane:(S) POPIN® - Pop 1 Arg & Check For Sig NaN

Purpose:
Pop one numeric argunent and give Signaled Op message
if appropriate.
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Entry:
D1=Naths tack pointer

POPIN+: S8-S11 already set according to nodes (ufODES)
has already been called.

Exit:
DEC node.
Carry set: Result is conplex. Signaling NaN check not

perforned. Result in R/RO as per POPIN.

Calls: uhMODES, POPIN, SIGIST, uRES12.

Uses.......
R,8,C,D,R3,S8-S11.

Stk lvls: 3

History:

Date Progranner Modification

SA Hrote
10/14/83 NN Attempted to docunent

14.7 REVS  - Reverse Characters In R String On Stack

Category: HNIHSIK File: ABRUTL::NS

Nane:(S) REVS = Reverse Characters In R String On Stack

Purpose:
Reverse a string on the nathstack.

Entry:
HEX node.
D1! pointing at string header.

Exit:
D1 pointing at string header.
String has been reversed.
C[R)=D[R)=copy of DO.
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Error exit (eDRTTY) if not pointing at string.

Calls: POP1S.

Uses.......
R,8,C,D,P.

Stk lvls:

History:

Date Progranner Modification

SR Hrote
10/18/83 NM Attempted to docunent

14.8 POPNTH - Skip Past An Iten On Nthstk

Category: HNTHSTK File: RBAUTL::NS

Nane:(S) POPATH - Skip Past An Iten On NHthstk
Nane:(S) POPSTR - Skip Past An Iten On Nthstk

Purpose:
Skip past current iten on the nathstack. Useful for
finding a particular iten or for counting itens.

Entry:
P=0,

POPNTH: D1 at top of mathstack.
POPSTR: D1 pointing past first 2 nibbles of string header

at top of nathstack,

Exit:
P=0,
01 at neu top of nathstack.
Carry clear.

Calls: None.

14-7



HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
Math Stack Utilities

RC, 01.

Stk lvls: 0

Detail:
Correctly skips past conplex nunbers and string itens.

History:

Date Progranner Modification

SC Hrote
10/18/83 NR Attenpted to docunent

14.9 ARGPR+ - Reads modes, pops and norm. real nbr

Category: HNTHSIK File: PMASTA::NS

Nane:(S) RRGPR+ - Reads nodes, pops and norn. real nbr

Purpose:
Reads user nodes, pops nuneric argunent off math stack,
tests for array or conplex type or signaling NaN,
splits and nornalizes argument to 15-digit form,
detects non-finiteness

Entry:
Numeric argunent on top of nath stack
D1 points to top of math stack

Exit:
A/B -- 15-digit forn of argunent
If signaling NaN: Carry=Set, Ki=1
Otheruise: Carry=Clear
DECNODE
Fatal error if conplex or array data type

Calls: INVNaN,POPIR, SPLITRA, unode+
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unless fatal error

Stk lvls: 2

History:

Date Progranner Modification

05/26/82 PN Docunented routine
12/14/82 v Added signaling NaN test
01/06/83 " Revised docunentation

14.10 ARGPRP - Pops and normalizes real nunber

Category: HNTHSIK File: PMSSTA::NS

Nane:(S) RRGPRP - Pops and normalizes real nunber

Purpose:
Sane as RRGPR¢, except that user nodes are not read.

Entry:
Sane as ARGPR¢

Exit:
Sane as RRGPR¢, except user nodes not read.

Calls: INVNaN,POPIR, SPLITA

Uses.......
Inclusive: R,8,C(R),P,XN, unless fatal error

Stk lvls: 2

History:

Date Progranner Modification

05/26/82 Pn Docunented routine
01/06/83 " Revised documentation
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14.11  POPIR - Pops real nunber fron math stack

Category: NTHSIK File: PN8STA::NS

Name: (S) POPIR  - Pops real nunber from math stack

Purpose:
pops nuneric argument off the top of the math stack and
tests that it is a real data type.

Entry:
Nuneric argunent on top of nath stack
D1 points to top of math stack

Exit:
R -- has 12-digit forn of argument
Carry=clear
DECHODE
fatal error if array or complex data type

Calls: POPIN

Inclusive: R,B(X),P, unless fatal error

Stk lvls: |

History:

Date Programmer Modification

08/12/82 PH Docunented routine
01/06/83 . Revised docunentation
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14.12 RRGSTA - Pops and tests real nunber

Category: NTHSTK File: PRASTA::NS

Nane: (8S) RRGSTA - Pops and tests real number
Mare: (S) ARGST- - Pops and tests real nunber

Purpose:
Reads user nodes, pops numeric argunent off math stack,

tests for arrdy or conplex type, detects non-
finiteness, and tests for NaN.

Entry:
Numeric argument on top of math stack

Exit:
AR ---- 12-digit argunent fron top of stack

aCarry=Clear if real finite
Carry=Set if infinity
Fatal error if array, complex, or NaN
DECIODE

Calls: POPIR, finita,unodet

Uses.......
Inclusive: R,B(X),D(R),P

ARGSTR: also SB, XN, 88-11

Stk lvls: 2

NOTE:
Input Fatal error message

array "eDATTY"
conplex “eDARITY"
Nal "eIVARG"

History:

Date Programmer Modification

07/16/82 Ph Docunented routine
10/06/82 " Rerioved projective infinity test
01/06/83 " Revised docunentation
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14.13 XXHERD - Renove String Header (Undo RDHERD)

Category: MTHSTK File: SBREXC::NH$

Nane: (S) XXHERD - Remove String Header (Undo RDHERD)

Purpose:
Renoves string header fron a string on stack. Leaves
registers set up so that STKCHR nay be called again.

Entry:
P t 0

Exit:
P rt 0
D(R)=Pointer to RVHENS
R1(R)=Pointer to end of stack iten (highest address)
D1 points to start of stack iten (lowest address)
Carry clear

Calls: POP1S

Uges.......
Inclusive: C(R),01,D(R)

Stk lvls: 1

History:

Date Progranner Modification

10/19/82 B.S. Added docunentation
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14.14 ADHERD - Add String Header

Category: NTHSTK File: SB&IO::NS

Nane: (S) ROHERD - Rdd String Header

Purpose:
Rdds string header to string on stack

Entry:
R1(R)=Start of stack iten(hi nen)
D1=End of stack iten(low men)
SO set iff RIN desired (jumps to EXPR otheruise
D(R)=(fvnEns)
=0

Exit:
D1 points at string header on stack

Calls: STKCH«

Uses.......
Exclusive: A(R),C(M),D1
Inclusive: R(R),C(U),D1

Stk lvls: 0

Detail:
R1 should have been used to store stack pointer
before putting string on stack. Rs the string
uas added to stack, D1 should have been decrenented
to keep it pointed at the last char of string.
This routine can then be used to tack on the string
header (FO11111000000000) where 11111 is the length
of the string.

History:

Date Programmer Modification

07/20/82 B.S. Updated docunentation
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14.1% BF2STK - Buffer To Stack

Category: MNTHSTK File: SB&IO::NS

Nane:(S) BF2STK - Buffer To Stack
Nane: BF2STe - Buffer To Stack

Purpose:
Pushes a string buffer onto math stack

Entry:
P = 0
SO = 0 ---> GOTO EXPR when done (don’t return)
SO = 1 ---> Return when done
BF2ST+ pre-clears SO causing a GOTO EXPR when done
D1 points to stack
DO should be PC if SO clear for proper function rtn
C(R) should point to buffer which is a string of
bytes terminated by a FF byte.

Exit:
P = 0
D1 reflects new stack pointer
DO unchanged

Calls: STKCHR, RDHERD, D=AVNS

Uses.......
Inclusive: A(R),B(R),C(R),D(R),R1,D0,D1

Stk lvls: 1

Detail:
Buffer is terminated by an FF byte.
Pushes a buffer onto stack a character at a tine
and junps to NEMERR if nenory overflows. The result
18 a string iten on stack with proper header set up.
If SO 1s clear the routine assunes that a function
1s ending returns directly to EXPR to continue
expression evaluation.

History:

Date Progranner Modification

10/19/82 8.8. Updated docunentation
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14.16 COLLAP - Collapse Nath Stack

Category: HMTHSTK File: SOGSEXC::NS

Nane:(S) COLLARP - Collapse Math Stack

Purpose:
Collapses nath stack

Entry:

Exit:
D1 = NTHSTK
C(R)= new value of NTHSTK pointer
Carry clear

Calls: none

Uses.......
C(R),D1

Stk lvls: 0

History:

Date Progranner Modification

06/25/82 S.\. Created utility

14.17 ERRNSF - Transfer ASCII fron RAvilen to stack

Category: MNTHSIK File: TISERD::NS
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Nane:(S) ERRNSF - Transfer ASCII from Aven to stack

Purpose:
Transfer an RSCII buffer from AvilenSt to Math Stack.

Entry:
P = 0
R3(R)= PC address (fron DO) (see R3=010)
R3(9-5)= stack address (fron D1) (see R3:=010)
DO points to RSCII buffer. ASCII string ends

an FF byte. (DO must be less than FORSTK pointer.)
B(R) points to terminator FF byte

Exit:
P = 0
D1 = new stack pointer
String on stack
DO = address passed in R3(R)
Hill jurp to MEMERR if insufficient nenory.

Calls: D1C=R3, BF2ST¢

Uses.......
Exclusive: B(R)
Inclusive: A(W),B(R),C(R),D(R),R1,D1

Stk lvls: 1

NOTE:
See ERRNS heading for that entry point.

Rlgorithn:
01 and DO are restored fron R3.
Before calling BF2ST+, which noves the ressage fron

Avilen to the nath stack, checks whether total
available meriory is at least tuice as large as the
length of the string (since copying it to the
stack would otherwise overurite the tail end of
of the string). If not, NENERR.

Exits through BF2ST+: buffer to math stack.

History:

Date Progranner Modification

09/14/82 nd Docunentation
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15.1 REDUCE - Parse And Execute Partial ExpresSIONS

Category: NTHUTL File: RBACLC::NS

Name: (S) REDUCE - Parse And Execute Partial ExpresSIONS

Purpose:
Parse and execute partial expressions in calc node.

Entry:
P t 0

Exit:
P = 0

Calls: NTOKEN, RANGE, MEMBER, PUSH, BLDCON, NRRCON,
STAKUP, STRKDN, FNRRG, RRYRRG, RRGLNT, PUSH11,
INSRTO, ORIGIN, SKPRARG, PRRPRP, COMPIL, ARGCNT,
PRCONC, CLCEXP, CLCBTS, STKBAK

Uses....... Everything

Stk lvls: 6

History:

Date Progranner Modification

06/13/83 SA Added documentation
08/03/83 SA Static fix to Bug 9597.

Packable BSS 3 created below
label $0-30.
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15.2 NRNCON - Convert BLDCON Constant into Usable Form

Category: RNTHUTL File: RB&CLC::NS

Nane:(S) MRHCON - Convert BLDCON Constant into Usable Form

Purpose:
Converts a 12-digit constant built by BLDCON into a
nice normalized nunber taking into account overflow and
underflou with appropriate trap settings.

Entry:
Exit conditions of BLDCON.

Exit:
R s 12-digit normalized number.
KN=0 iff nunber ok (no overflow or underflow)
Nay generate warning message if Xn=1,

Calle: SFLAGS, NFURNQ

Uses.......
A-0,00,01,R0,P

Stk lvls: 3

History:

Date Programmer Modification

SA Urote
11/01/83 wn Attenpted to document
12/16/83 FN Added nore documentation, changed

nane fron GRONK to NRNCON, made
a supported entry point
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15.3 BLDCON - Build R Constant For CalC NODE

Category: RTHUTL File: ABSLLC::NS

Nare: (S$) BLDCON - Build AR Constant For CalC NODE

Purpose:
Build a constant for calc node.

Entry:
Exit conditions of NUNSCN.

Exit:
If XN = 0: (no Overflow or Underflou)

B : Normalized unsigned 12-digit nunber.
If Xn = 1: (Overflow or Underflow occurred)
B(B) = Token indicating overflow (=tBIG) or

underflon (=tSNALL).

Calls: None.

Uses.......
A,B,C, Xn.

Stk lvls: 1

History:

Date Programmer Modification

SA Urote
11/01/83 Ni Rttenpted to docunent
12/16/83 FH Added nore docunentation

15.4 READIN - Read Sonething In

Category: NTHUTL File: RBREXP::NS
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Nane:(S) READIN - Read Sonething In

Purpose:
Probably.

Entry:
Unclear.

Exit:
Unclear.

Calls: None.

Stk lvls: ©

History:

Date Progranner Modification

3A Hrote
11/01/83 Wt Attenpted to docunent

15.5 RSIST - Restore Status Bits

Category: NTHUTL File: RABEXP::NS

Name: (S) RSTST  - Restore Status Bits

Purpose:
Restore status bits saved in STSRVE.

Entry:
None.

Exit:

Status bits restored.
Carry clear,
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Calls: None.

Uses.......
R{R),C[X].

Stk lvls: 0

History:

Date Progranner Modification

SA Hrote
11/01/83 Nn Added docunentation

15.6 SMALL - Create Special Consts

Category: HNTHUTL File: RB&FCN::NS

Nane: SHALL
Nane:(S) BIG
Nane: BIG
Nane:(S) HUGE

Create Special Consts
Create Special Consts
Create Special Consts
Create Special Consts

Purpose:
Create constants NMAXREAL, INF, EPS.

Entry:

Exat:
SNALL: CW) = EPS.

Node unchanged,
P=z14,

BIG:  C[M]) 2+/-9.99999999999E499 (sign preserved fron
entry),

DEC node,
BIG+: C[W] = 9.99999399999£499,

DEC wmode.
HUGE: C[W] = 0999999999999F00 (infinity).

Calls: None.
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Uses.......
C. SHALL uses P.

Stk lvls: ©

History:

Date Progranner Modification

SA Urote
10/13/83 NH Rttenpted to document

15.7 SIGCHK - Report Signaling NaN

Category: NTHUTL File: RBIFCN::NS

Nane:(S) SIGCHK - Report Signaling NaN

Purpose:
Check for signaling NaN and report “Signaled Op" if
found.

Entry:
Nurber in R,
DEC node.

Exit:
Nurber in R,
Carry clear,

Calls: uRES12, SIGIST.

Uses.......

R-D,P,R3,87-811.

Stk lvls: 3

History:

Date Progranner Modification
Grr mca we ee comecmenr Scotbonhecccrcmernccrsemceatasecaceee
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SA Wrote
11/01/83 NN Attenpted to docunent

15.8 RND-12 - Round R 12-digit Fp Nunber

Category: MNTHUTL File: RBUTL::NS

Nane:(S) RND-12 - Round R 12-digit Fp Number

Purpose:
Round of a floating-point nunber at specified digit.

Entry:
A = nunber (12-digit floating-point).
P points to digit where rounding is to take place. See

detail, below.

Exit:
P=0,
R=Rounded (not IEEE-rounded) 12-digit form.
If P=15 on entry, no rounding Was done.
Carry set Aff rounding overtlowed (returns NAXREAL).

Calls: None.

Uses.......
A,B,P.

Stk lvls: ©

Detail:
Typically called after IF12R, which sets P to point at
the first fractional digit.

History:

Date Progranner Modification

SA Hrote
10/17/83 NM Attenpted to document
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15.9  A-MULT - Nultiply Tuo 20-bit Hex Integers

Category: MNTHUTL File: RB3UTL::NS

Nane:(S) R-MULT - Multiply Tuo 20-bit Hex Integers

Purpose:
Multiply tuo 20-bit hex integers.

Entry:
R{A), CIR) are operands.

Exit:
P preserved.
A[R)=product.
Carry set if no problen.
Carry clear -> overflow. Returns FFFFF.

Calls: None.

R(R},B(R],C[R],C[14]).

Stk lvls: ©

Date Progranner Modification

SA Created
10/18/83 Nn Attenpted to docunent

15.10 SHF10 - Shift to normalize

Category: MNIHUTL File: JT&NTH::NMS
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18.

Nane:(S) SHF10 - Shift to normalize

Purpose:
Normalize 15 form in RB.

Entry:
Finite (possibly denornalized no.) in AB

Exit:
AB is nornalized (clean Os). P=C(S), C(S)=B(S), B(3)=0
Carry clear.

Calls: None

Uses..... oe
Inclusive: C(S) (see exit conditions)

Stk lvls: ©

11 SOR70 - Set SB according to Reg (

Category: HTHUTL File: JT&NTH::NS

Nare:(S) SQR70 - Set SB according to Reg C

Purpose:
To set or clear Sticky Bit (SB) for CWO or C=0 resp.

Entry:
C20 if SB=1 is desired, else CHO

Exit:
S8=0 if C=0, else SB=1.
Carry Clear.

Calls: (none)

Uses.......
Inclusive: C(R)
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Stk lvls: 0

Algorithm:
=SQR7?0  $B=0

x=0 WM
GOYES  SQRE&Q
C=C-1 NX
CSR X

SOR%0  RINCC

15.12 INA - Inf*0 exception

Category: NWTRUTL File: JTSNTH::NS

Narre: (S) INFO - Inf*0 exception

Purpose:
To create a 15-forn NaN result with Inf*0 nsg code.

Entry:
No conditions.

CODE: =INFA0 P= 0
LC(2) =alf*ZR
GOTO  INVNaN

Exit:
(See INVNaN)

Calls: Goes to INVNaN

Uses.......
Inclusive: P; A,B8,C(R); HD.ST.[Xn,SB]

Stk lvls: ©
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15.13  XYEX  - EXCHANGE X & VY

Category: NTHUTL File: JT&NTH::RNS

Nare: (S) XYEX - EXCHANGE X & Y

Purpose:
To exchange the internal nos. Y=(R,B) & K=(C,D) .

Entry:
(R,B)=yY & (C,D)=X

Exit:
(R,B)=X & (C,0)=Y
Does not alter carry

Calls: (none)

Uses.......
Inclusive: R,8,C,D

Stk lvls: ©

Detasl:
Suaps entire regs (R with C and B with D)

15.14 SPLITAR - SPLIT R

Category: NTHUTL File: JT&NTH::NS

Nare: (8S) SPLITR - SPLIT A

Purpose:
To convert an external (12 dig.) form into an internal
(15 dig.) form
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Entry:
R=x’ (extemal no.)

Exit:
(R,B)=x (nornal internal form of x’)
CR.set => excptn’l operand (i.e. NaN or Inf )
CR.¢lr => finite operand
--gee DETAIL below for normal internal forn defn.

Calls: (none)

Uses.......
Inclusive: A,B (actually B[14..5) ends up in R[14..5] )

Stk lvls: ©

Detail:
DEFN: The "normal internal form" of

1) NaN is R(R)=00F01 & B(XS)=F (i.e.nanti0).
2) Inf is A(R)=00FO0 & " .
3) finite no is a nornalized no.(no denorn.).

15.15  CLRFRC - Clear fractional part

Category: NTHUTL File: JT&NTH::NS

Nare:(S) CLRFRC - Clear fractional part

Purpose:
Clears fractional part of quantity in R/B, preserving
the sign of the argunent. Returns the result in A/B.
Carry set if no fractional part.

Entry:
R/B -- 15-digit form of quantity

Exit:
R/B -- quantity with fractional part cleared
Carryzset if no fractional part
Carry=clear otheruise
DECNODE

15-12



HP-71 Softuare IDS - Entry Point and Poll Interfaces
Systen Level Math Utilities

Calls: INFR1S

Uses.......
Inclusive: R(R),B,C(R),P

Stk lvls: 2

History:

Date Progranner Modification

08/24/82 PN Docunented routine
09/23/82 SB Packed out sCLFRCF Entry
12/02/82 JV Corrected docun. for stk lvls.

(INFR15 calls FINITR now)

15.16 IF12A

Category: NTHUTL File: JT&NTH::NS

Integer/Fraction Split

Nane:(S) IF12R ~- Integer/Fraction Split
Name: (S) INFR1S - Integer/Fraction Split

Purpose: Find decinal (used by INT15 & FRAC15). Returns
position of decinal encoded in P (see belou).

Entry: Standard Math - 12 dig: IF12R, 15 dig: INFR1S

Exit: Encoded location of decimal in P.

Rlters:
IF12R: A,B,C[R),P,CARRY
INFR1S: C[R),P,CARRY

Stk Lvls: 1

Note:
ARGUNENT RETURN (P) [Notation: EXP(X)sE)

NaN or INF 15
Standard 0 13 (standard 0 has E=0)
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E<0 14
OczEcs1) 13-€
1%E 15

Note: If the Expon=i4 (i.e. a 15 digit integer) then C(R)
is 0. If Expon>14 (but Finite) then CTA) 250000 on exit
This 1s used in YX15 to deternine if x is an even
integer,

History:

Date Progrannar Modification

09/23/82 SB 15-dig entry: P15 for NaN or INF,
Connents, description update,
Standard header.

15.17 SPLIRC - Split & normalize R&C

Category: HNTHUTL File: JT&NTH::NS

Nane:(S) SPLTRC - Split & normalize A&C

Purpose: Split & Normalize values in A & C.

Entry: A:X CY [12-digit forms)

Exit: R,B:X  C,D:¥Y [15-digit forms)

Calls: SPLITA, SPLITC

Rlters (INC): R,8,C,0,Carry

Stk lvls: ©

History:

Date Progranner Modification
crm mc ae cwocomccmcan CEPCR CECE ECEpc,CREEROn NRE ®m ee
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6/28/82 SB R field instead of MW
9/23/82 SB This routine moved (eliminate GOTO)

16.18 SPLITC - SPLIT C

Category: NTHUTL File: JTSNTH::NAS

Nane:(S) SPLITC - SPLIT C

Purpose:
see SPLITA

Entry:
C=x' (external form)

Exit:
(C,D)=x (normal intemal form)

Calls: (none)

Uses.......

Inclusive: C,D

Stk lvls: ©

Detasl:
see SPLITA

15.19  uRES12 - User Result

Category: NTHUTL File: JT&NTH::NS

15-15



HP-71 Software IDS - Entry Point and Poll Interfaces
Systen Level Nath Utilities

Nane:(S) uRES12 - User Result
Nane:(S) uRESNX - User Result (non exceptional)
Nare:(S) uRESXT - User Result for exact results

Purpose:
To pack the 15-fom input into a 12-forn result for
delivery to the user. This includes rounding according
to the user’s node, checking for xcpt’ns & consulting
relevent trap values, setting the xcptn flags,and sending
off any warning nessages or errors. The external default
result (12 forn) is returned in reg C.

Entry:
1.(R,B)&SB contain x (the unpacked result)
2.XN is set if x is the result of an xcpt (OVZ or IVL)

if Xn=1 then P=(DIP,IVP or TYPOO) tells which xcptn and
C(R)=nsg code (for specific xcptn e.g. 0/0,L06(0),etc.)

RANoteAt; B2p=; IVP=4; TYPO'0=14,

3.01stop nath stk -- only used for a urn. nsg., to check
avail.nen. for a possible nen err.

CODE:  =uRESNX GOSUB wRND>P
--e= =uRESXT GOSUB HTRAP

GOSUB HNDLFL
GOTO MESS

Exit:
C:ax’ (the 12digit packed result).
The XCPTN flags are set and any nessages have been dis-
played (including errors).

Calls: uRND12, HTRAP, HNDLFL, MESSE

Uses..... oe
Inclusive: P; R,B,C,D; R regs [3]; ST.[7..11);

HD.ST.([SB, Xn};

Stk lvls: 2 (provided that NFURNG uses <= 4 levs.)

NOTE:
TYPO™0 “xcptns” (070 & Inf0) return 1. They are not
IVL xcptns but do consult the IVL trap. No flags are
raised, but TRAP(IVL)HO gives a urn’g while =0 gives
an error. Kn=1 & P=14 signals TYPO™O "xcptn".
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15.20 uRND>P - user ROUND

Category: NTHUTL File: JT&NTH::NS

Nane:(S) uRND>P - user ROUND
Nane:(S) RND12¢ - Round 15-forn
Mane: (S) OVFL - Create overflow value

Purpose:
To round an internal no. x to external form, according
to the user's rounding mode.

RND12¢: Round according to status bits (810,811). Given

by (0,0)=NERR, (0,1)=2ERO, (1,0)=POS, (1,1)=NEG.

Entry:
(R,B)3SB= x
P=rounding position (e.g. P=2 for 12d1g.;P=9 for 5dig.)

2 «=P <= 13
DEC NODE

Exit:
C:* x’ (rounded external form)
sIX(s?):= inexact info.
P::OVP(2),UNP(1) or OKP(0) (ovfl,unfl or ok)
B(R)znsg code of OV or UN resp.

Calls: NRNLAB, RNDNRM, BIRSC+,-, BIRASR-, WUGE20, BIG,
ulODES

Uses.......
Inclusive: P; R,B,C,0; R regs [3]; ST.[7(sIX),8..11);

HD.ST.[S8]);

Stk lvls: 1

NOTE:
Original x is not aluays preserved !
An inexact +/- 0 (i.e. SB=1) will be rounded to ¢/- 0
with P=0KP and sIX(s7)=1 on exit.

15-17



HP-71 Sof tuare IDS - Entry Point and Poll Interfaces
Systen Level Rath Utilities

15.21 RNONRN - Round a Normal Number

Category: NTHUTL File: JT&NTH::NS

Nane:(S) RNDNR - Round a Nornal Number

Purpose:
To round the mantissa of a finite internal no. x,
according to the rounding nodes specified.

Entry:
(R,B)8S8 = x
P:rounding position (e.g. P=2 for 12 digit round;

P=9 for 5 digit round) 0¢=Pc=14
«INFRD(810)8SNEGRD(s11) set for rounding mode

(see =ulODES)
DECHODE

Exit:
(C,0) = x’ (rounded value) (and D[S]=0)
sIX(s7) set iff the rounded result is inexact
P=0

Calls: None

Uses.......
Inclusive: P; C,D; ST. [sIX(s7)];

Stk lvls: 0

NOTE:
With an input of inex 0 in Rnd to Inf node, the nantissa

is rounded to 00...01 and its exponent is unchanged. In

the other rounding nodes the mantissa remains 0.
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15.22 HIRAP  - HANDLE TRAPS

Category: NTHUTL File: JI&NTH::NnS

Nare: (S) HTRRP  - HANDLE TRAPS

Purpose:
To determine any trapping action that is specified (e.g.
alter the IEEE default result or halt) on an xcptn .

Entry:
Cz x’ (the 12 forn IEEE default result)
Trap to be checked is indicated by:
P=cxcpt> {OK,UN,0V,0Z or IV)
sIX(s?)= xact/inex info (esp. for P=0K)

B(R)=nsg code (for UN,0V,DZ or IV only)

Exit:
C:= x'’ (revised result --af ter consulting traps)
B(S):= 0 for an error (HALT) ; 9 otherwise (continue)

8(R)=nsq code for IX,UN,0V,DZ or IV. :
P = updated xcpt.
sIX(s?) reflects updated exact/inexact info

Sets DECNODE (only when GOSUB BIG is executed)

Special exit condition:
(preserved for USGOVF -- DISP USING OVFL)

Khenever HIRAP exits with B(S)=0 (i.e. Halt)
then:

1) If TRAP(OVF) caused the Halt then s7 (sIX) is
NOT altered fron its entry state.

2) If TRAP(INX) caused the Halt then s7 (sIX) is
set to 1 on exit.

Uses.......
Inclusive: R,B,C,D; ST.[sIX(s7)];

Calls: BIG

Stk lvls:
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NOTE:

15.23 HNDLFL ~- HANDLE FLAG SETTING

Category: NTHUTL File: JT&NTH::NS

Nane: (S) HNDLFL - HANDLE FLAG SETTING

Purpose:
To set user's xcptn flags (all at once).

Entry:
P=<xcpt?, <xcpt> in {OK,UN,OV,DZ, IV}.
sIX(s7)= inex info.

Exit:
user's xcptn flags have been updated.
O(X) will contain bit nask of xcptns set (bi? to b?

represents IV,DZ,0V,UN, IX)

Uses.......
Inclusive: A(R),0(X); R regs [3];

Sth lvls: 0

NOTE:
The info. fron HIRAP [C,B(S),B(R),P & sIX] is preserved.

15.28 NESS6G  - MESSAGE

Category: NTMUTL File: JI&NTH::NS
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Nane:(S) MESSG - MESSAGE

Purpose:
To display a waming nessage uithout disturbing nost
of the CPU or Math Scratch Stack. It uses available
nenory instead, to preserve (,RO,R1,R2,R4, DO,D1, Status
Bits, Nath Scratch (=SCRS10) and RSIK levels.

Entry:
1) B(R)=nsg code; B(W) used if nsg has text insertion (see

NFURNG).
2) B(S)= 0 for error

3 9 otheruise
3) If B(S)=9 then

P=0 zz> no nsqg (used to supress nsg )
PHO ==> put out marning nsg

4) D1=top of nath stk (end of available nenory)
-« used only for nem chk when a warning is sent out.

Exit:
Displays warn/err nsg & rtns to main driver on an err.

Calls: NFURNG or exits thru BSERR, CHKnen, SNAPLC,
HOVEU3, NOVED3, SNRPR*

Uses.......
Inclusive: P; R,B,0;R3; (unless an error occurs--BSERR)

The Math Scratch Area is saved to Available fenory
since the display routines check Service Request and
an Rlarn calculation uses nath scr.

Stk lvls: 2 1+[Levels(NFURNQ) - 2(saved Levels))

15.25 FINITR - Is (A,B) non-finite ?

Category: NTHUTL File: JT&NTH::NS

Nane:(S) FINITR - Is (A,B) non-finite ?
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Name: (S) FINITC - 1s (C,D) non-finite ?

Purpose:
To test for finite argunents.

Entry:
FINITR: 15-forn in RB
FINITC: 15-forn in CD

Exit:
DEC Node
Carry Set indicates non-finite
Carry (lear indicates finite

Calls: (None)

Uses.......
Inclusive: Nothing

Sth lvls: O

15.26 FNPUDS - Heed out NaNs and Infs

Category: MNTHUTL File: JT&NTH::NS

Nane:(S) FNPUDS - Weed out NaNs and Infs

Purpose:
To handle NaN and Inf as argunents to functions.

Entry:
RB=x

Exit:
If » is

1) finite =3)> RINCC
2) Inf za) RINSC
3) NaN s3) abort call’g fn (C=RSIK)

RIN with x {input NaN)
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15.

DEC Rode

Calls: FINITA

Inclusive: C(R)

Sth Jvls: © (Uses C(R) to save the level.)

27 STAB! - Store RB into scratch 1

Category: NTHUTL File: JT&NTH::NS

Store RB into scratch 1
Exchange RB with scratch 1
Recall CD into scratch 1
Store AB into scratch 2
Exchange AB with scratch 2
Recall CD into scratch 2
Store CD into scratch 2

Nane:(S) STRBY
Nane:(S) EXRB1
Narie: (S) RCCD1
Nane: (S) ST1RB2
Nane:(S) EXRB2
Nare: (S) RCCD2
Nare: (S) ST1CD2

Purpose:
To use RO-R3 as scratch space for 15-form nunbers.

Entry:
Either RB or CD has a 15-forn to be transfered with
(RO,R1) or (R2,R3).

Exit:
Data transfer has taken place.

Calls: (none)

Uses...... .
Inclusive: nothing

Stk lvls: ©
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15.28 IDIVR - A-field Integer Divide

Category: NTHUTL File: NNSUTL::NS

Nare:(S) IDIVR - R-field Integer Divide

Purpose:
Conpute R/C, A nod C.

Entry:
HEX or DEC node according to arguments.
Dividend in R[R}, divisor in C[R].

Exit:
Quotient in A[W].
Renainder in B[W),C[WH].
Node preserved
P=15.
Carry clear.

Calls: IDIV (falls through).

Uses.......
R,8,C,P

Stk lvls: ©

Algorithn:
lero out nibs 5-15 of A and C.
IDIV.

History:

Date Progranner Nodification

06/22/82 Nn Added docunentation
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15.29 I0IV ~~ Full Word Integer Divide.

Category: MNTHUTL File: MNRUTL::AS

Nane:(S) I0IV - Full Word Integer Divide.

Purpose:
Perforn HEX or DEC integer divide.

Entry:
HEX or DEC node according to arguments.
Dividend in R.
Divisor in C.

Exit:
Quotient in RA,
Remainder in B and C.
Node preserved.
P=1S.
Carry clear,

Calls: None.

Uses.......
n8,CP

Stk lvls: ©

NOTE:
No provision is made if called with denoninator = 0.
This code will get stuck in an infinite loop. CRVERT
EMPTOR,

Rlgorithn:
Rlign divisor with dividend, with P pointing at 1's

digit of divisor.
Divisor to B. Clear A for result.

1: While B>C do begin B=B-C NH, R=A+1 P end
CSR H, P=P-1. If P uasn’t zero, goto 1.

History:

Date Progranner Modification

05/20/82 Nn Added docunentation
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15.30 ney - HNEX * HEX Or HEX * DEC Multiply.

Category: NTHUTL File: MNSUTL::MS

Nane: (3) wey - HEX * HEX Or HEX * DEC Multiply.

Purpose:
Perform HEX node or mixed mode full word multiply.

Entry:
If HEX * HEX multiply:

Node = HEX.
Argunents in A and C.

If HEX * DEC multiply:
flode = DEC.
Hex argument in C.
Dec argunent in R.

Exit:
If HEX * HEX multiply: HEX result in R,8,(
If HEX * DEC multiply: DEC result in A,B,C.
Mode preserved.
Carry clear.
P unaffected.

Calls: None.

Uses.......
R,8,C.

Stk lvls: ©

NOTE:
This routine provides a handy HEX to DEC conversion.
Performing a nixed-node multiply with the hex argument

in C and a 0000000000000001 in A produces a DEC result

in C.

Rlgori thn:
Clear result (8).

1: CSRB.
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If lou bit was clear, goto 2.
Add R to result.

2: Double A.
If CW goto 1.
Copy result to A and C.

History:

Date Progranner Modification

05/20/82 Nn Added docunrentation
10/15/82 SA Leaves result in R also.

15.31 RNDAHX - Pops, tests,rounds,converts dec to hex

Category: NTHUTL File: PN&FLG::NS

Nare:(S) RNDAHX - Pops, tests, rounds,converts dec to hex

Purpose:
Pops, tests, rounds, and converts a real nunber

to hex integer.

Entry:
nunber to be rounded and converted on top of

nath stack

Exit:
R(R) -- rounded hex integer
CarryzClear: negative integer
Carry=Set: nonnegative integer (incl -0)
fatal error if array or conplex type, or NaN
HEXMODE
Xn=0
P=0

Calls: RRGST-, DCHXF

Uses.......
Inclusive: R,B(S,R),C(R),D(R),P,S8,XN unless fatal error
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Stk lvls: 3

NOTE:
Input Fatal Error Message

array "eDATTY"
conplex “"eDATTY"

NaN "eIVARG"
conversion overflow "eIVARG"

History:

Date Programmer Modification

06/11/82 4] Docunented routine
08/11/82 Pn Redefined fatal error exits
12/17/82 4) Fatal error for convers. ovfl.
02/25/83 Pn Renoved unnecessary GOC

15.32 SB158 -~ 15-digit subtract/add routine

Category: RHTHUTL File: PN&STAR::NS

Nane: (S) SB1SS - 15-digit subtract/add routine
Nane:(S) RD1SS - 15-digit subtract/add routine

Purpose:
Subtracts or adds, respectively, two 15-digit forms
while preserving the neaning of SB to denote an inexact
chain calculation,

Entry:
R/B,C/D -- standard floating point math inputs
SB, XM ---- indicate prior inexact or invalid operation

Exit:
R/B --eu-- standard floating point math outputs
S68, Xn ----
Carry set iff XN=1 on exit (e.g., Inf-Inf NaN created)

Calls: RD15s, SAVESB, ORSB
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exits through XNTEST

Uses.......
Inclusive: R,8,C,D,P,SB,XN,sIX(s7)

Stk lvls: 1

History:

Date Progranner Modification

12/21/82 PR Docunented routine
01/31/83 * Handled arithnetic-created NaNs

15.33  uRESD1 - Variation of uRES12

Category: MNTHUTL File: PM&STR::NS

Nane:(S) uRESD! - Variation of uRES12

Purpose:
Sinilar to uRES12. Rny XN exception is
considered an invalid operation (not a divide by zero
or 070 type). RVRENE, rather than D1, points to the
end of available nenory. Also, various entities are
initialized on exit,

Entry:
R/B -=--- 15-digit form for rounding, trap handling
Xn eee set iff invalid operation has occured
SB ------ set iff result 1s inexact
RVNENE -- points to end of available nenory

Exit:
I contains result
$B,Xn = 0
88-11 --- user nodes
HEXNODE
Carryz(Clear
P=14
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Calls: uresi?
exits through uMODES

Uses.......
Inclusive:

CPU: A,8,C,D,P,R3,5B,XN,s1X(s7),s8-11
RAN: STN1DY

Stk lvls: 3 = 1+uRES12

Note:
This routine nay fail to properly display a warming
nessage if the message involves text insertion.

Mistory:

Date Progranner Modification

06/10/82 i) Documented routine
11/12/82 " D1 preserved, falls through unode¢
01/28/83 " Fatal errors halt execution

innediately

15.34 GETSA ~- Tests current statistical array

Category: NTHUTL File: PH8STA::NS

Nane:(S) GETSR - Tests current statistical array
Nane: GETSDO - Tests current statistical array

Purpose:
Gets the starting address of the current statistical
array, to record and test the nunber of variables, and

to test the length of this array. GETSDO does the
sane after saving DO in function scratch,

Entry:
Current statistical array nane stored at =STATAR

Exit:
Carry=Clear:
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R(S) --- # variables «=f
R(R) --- address of first elenent of current.stat array
B(X) --- depend var, independ varW, Nvariables
C(R) --- nunber of elenents in current stat array
R2(S) -- sane as R(S)
R2(R) -- sane as R(R)
DO ----- sane as R(R)

HEXNODE
F-RO-0 - original DO af GETSDO

otherwise: Fatal error

Calls: ADRSS0,B=DTOR, B=STAN
GETSDO: also SARVDO

Uses.......
Inclusive: R,B,C(6-0),0(R),P,SB,R2,D0

GETSDO: also F-RO-0

Sth lvls: 2

NOTE:
Fatal error if there is no current statistical array,
or if the current statistical array is invalid.

History:

Date Progranner Modification

06/01/82 Pn Docunented routine
06/25/82 " Replaced fatal errors uith NaN's
03/24/83 " Replaced NaN's uith fatal errors

15.35 SPLIRX - Split, nornalize R; handle signal NaN

Category: NTHUTL File: PRESTR: :NS

Nane:(S) SPLTRX - Split, normalize R; handle signal NaN
Nane:(S) SIGIST - Handle signal NaN

Purpose:

15-31



HP-71 Software IDS - Entry Point and Poll Interfaces
Systen Levél Math Utilities

SPLTAX: Splits and normalizes contents of
register R, then ...

SIGIST: Test for a signalling Nan and replace such a
NaN by a quiet NaN.

Entry:
SPLIRX:

AR --- argunent in 12 digit forn
SIGIST:

R/B = 15 digit forn to be tested

Exit:
R/B -- split and normalized argument
Carry=Set:

Signaling NaN replaced by a quiet NaN
Xn=1

Carry=Clear, XN preserved, otheruise

Calls: INVNaN, SPLITA
nay exit through invnan

Uses.......
Inclusive: R,B,C(R),P, XN

Stk lvls: 1

Note: Foreign NaNs are treated as signaling Nals.

History:

Date Progranner Modification

12/21/82 en Documented routine
01/14/83 " Revised documentation

15.36 STSCR - Push 15-Forn Onto Nath Scratch Stack

Category: NTHUTL File: PM&STR::NS

Nane:(S) STSCR - Push 15-Forn Onto Math Scratch Stack
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Purpose:
Pushes a 15-digit forn onto top of math scratch stack

Entry:
A(S) ---- sign
A(R) ---- exponent
B(14-0) - mantissa

Exit:
Pe
Carry=Clear

Calls: GEXPAD,GSCPTR

Uses.......
Inclusive: C,D0,P

Stk lvls: 1

History:

Date Progranner Modification

1/17/82 8s Wrote and coded routines

12/07/82 PN Packed and docunented routines

01/06/83 . Reviewed documentation

15.37 RCSCR - Pop 15-Forn Fron Nath Scratch Stack

Category: NMTHUTL File: PHRSTA::NS

Nane:(S) RCSCR - Pop 15-Forn Fron Math Scratch Stack

Purpose:
Pops a 15-digit forn from scratch stack

Entry:

Exit:
C(S) ---- sign
C(R) ---- exponent
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D(14-0) - mantissa
A/B ----- unchanged
Carry=Clear
Psi

Calls: GEXPRD, GSCPTR

Uses.......
Inclusive: C,0,00,P

Stk lvls: 1

History:

Date Programmer Modification

12/82 BS Wrote and coded routines

12/07/82 PH Packed and docunented routines

01/06/83 “ Reviewed documentation

15.38 RCLHY - Recall 1st (Top) Math Scrtch Stack Entry

Category: HNTHUTL File: PHASTA::NS

Recall 1st (Top) Math Scrich Stack Entry

Recall 2nd Math Scratch Stack Entry
Recall 3rd Math Scratch Stack Entry
Recall 4th Math Scratch Stack Entry
Recall Selected Nath Scratch Stack Entry

Nare: (S) RCLUY
Mane: (S) RCLM2
Mare: (S) RCLUI
Mane: RCLUA
Nare: (8S) RCL*

Purpose:
Nove the 15-digit form in A/B to C/D and then recall

the requested math scratch stack entry in R/B without
removing that entry fron the stack.

Entry:
(R,B) = 15-forn nunber
RCL:
P = 0 for 1st entry on math scratch stack

= n-1 for nth entry on nath scratch stack

15-34



HP-71 Software IDS - Entry Point and Poll Interfaces
Systen Level Nath Utalities

B) = 15-forn nunber fron match scratch stack

D) = (A,B) on entry
P :
DECNODE
Carry = (lear

Calls: GEXPAD,GSCPTR

Uses.......

Inclusive: R,B8,C,0,00,P

Stk lvls: 1

History:

Date Progranner fodification

7/17/82 BS Wrote and coded routines
12/07/82 Pi Packed and docunented routines

01/06/83 Pn Revieued docunentation

15.39 SIKCHR - Rdd a Character to a Stack Iten

Category: NTHUTL File: SB&IOD::NS

Nare: (S) STKCHR - Rdd a Character to a Stack Iten

Nane: SIKCH+ - Add a Character to a Stack Iten

Purpose:
Decrenents stack pointer, checking av nen to be sure

enough roon exists. Character ((B) is then uritten

to merory. STKCHe is sane except doesn’t nove stack

pointer first.

Entry:
C(B)=Character to be appended to stack
D(R)=(RVNENS)
D1 points to stack

Exit:
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Exits to MFERR with eNEN error if not enough roon
D1 points to neu stack character
Carry clear.

Calls: None

Inclusive: Df

Stk lvls: ©

History:

Date Programmer Modification

07/20/82 0.S. Updated documentation

15.40 1ST12R - Compare nunbers: 12-Digit arg’s A,C

Category: NIKUTL File: SNANTH::NS

Nane:(S) TST12R - Compare numbers: 12-Digit arg’s R,C
Nane:(S) T1ST16 - Compare nunbers: 15-Digit arg’s R/B, C/D

Purpose: Determine relationship betueen nunbers a & c.

Entry: TST12R:  12-digit arg’s in RA & C.
TST1S :  15-digit arg’s in R3B and C&D.

P encodes predicate.

Exit: Carry set=TRUE, P has the cell¥ associated with
the nunber pair, arg’s in 15-dig forn unchanged.

Calls: SPLT8, RFIN,CF IN, BIRSA+,BIRSC¢,
BIASA-, BIASC-

Rliters (INC): P,R,B,C,D,CRRRY
Stk lvls:

NOTE: Predicate (INPUT) & Celld (OUTPUT) Table
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O
>

?
«?
=?
»
I

9-bias P Cell Cell P

0001 1 acc 0001 1
0010 2 a=c 0010 2
0011 3 ac 0100 4
0100 4 a’c 1000 8
0101 5
0110 6
1000 8 [*?" = Unordered)
1001 9
1010 10

1100 12
1101 13

(Pred is 9-bias of the systen token)

Algorithn: Direct comparison of S,EXP, & NANTISSA,
History:

Date Progranner

07/12/82 SB
10/06/82 SB
02/09/83 SB
02/25/83 SB

15.41 BIASA+ -

Category:

Nane:(S) BIASA¢
Nane: BIRSA-
Nane:(S) BIRSCe
Nane: BIASC-

fodification

Docunented
Code Pack: Eliminate Proj Node
Code Pack: Consolidate azNaN tests
Code Pack: Elininate GOTO LOGIC.

Rdd Exp bias to R

HTHUTL File: SHSMTH::NS

Add Exp bias to A
Renove Exp bras fron A
Add Exp bias to (
Renove Exp bias fron C

Purpose: Add (or remove) EXP bias [50000] to 15-dig Mun

Entry: 15-digit nunber in ASB or C&D, DEC Mode.

Exit: Unbiased or biased exponent, P:4.

Uses (INC): P, and R[R] (or C[R])
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Stk lvls: ©

History:

Date Progranner Modification

02/10/83 SB Renoved =BIASAC entry.

NOTE: BIASA+ = BIASA- (EXP+50000¢50000=EXP)

15.42 NSN12 - Find nost significant NaN, 12-Dig arg’s

Category: NTHUTL File: SPHANTH::NS

Nane:(S) NSN12 = Find nost significant NaN, 12-Dig arg’s
Nane:(S) NSN1S - Find most significant NaN, 15-Dig arg’s

Purpose: For 2-arg functions return nost significant NaN,

Entry: (R,B): x (C.D): y  (15-digit forms)

Exit: CC - Neither x nor y is Nan, reg’s not altered.
CS - [R,B] has nost significant NaN.

Calls: SPLYB,RFIN,CFIN, sTUONaN, SHAPXY,

Riters: Carry. If exit C3, also registers R,0,C,D.

Stack lvls: 1

Nistory:

Date Progranner Modification

9/23/82 SB Nane change and 12-digit entry
10/04/82 SB Code pack - Change near IX
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15.43 (LASSA - Classification of nuneric arg

Category: MNTHUTL File: SN&NTH::NS

Nane:(S) CLASSR - Classification of nuneric arg

Purpose: User classification of nuneric argunent

Entry: 12-digit argunent x in AR.

Ext: 12-digit y=CLASS(x) in C; -6¢=y<=b

Calls: AF IN, NAKEY

Alters (INC): A,C,P,CARRY

Sth lvls: 1

Detarl: Sign(y) = Sign(x)
Nag(y) =1,2,3,4,5,6 (belou)

Ses moe cc rr neces sc cen accc csr necatorwe®

   

x NAG(y)
22SE8SCZIREERDISESZSZRZSREZITIEITIZ|=S23=3

zero 1

Denornalized 2

Nornalized 3

Infinity 4

Quiet NaN 5

Signalling NaN 6

DATE Progranner Modification

6/01/82 SB Docunented
10/25/82 SB Code Pack: Use MAKE
01/06/83 SB SRM 30 - Distinguish Sig NaN.
02/07/83 SB Update header.
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15.44 GETCON - Get constants fron table

Category: NTHUIL File: SP&NTN::NS

Nane:(S) GETCON - Get constants fron table
Narne:(S) GETVRL - Get constants fron table
Nane:(S) P1/4 - Fetch Pi/4 fron table

Purpose: Access nuneric constants stored in table.

Entry: Table index in P (Selects desired constant).

Exit: Constant selected in C

Alters (INC): C,D(R)

Stk lvls: ©

NOTE:
Presently used only for constant table starting "
label TRC90. Houever by entering at label GETVAL, this
code can be used to access constants stored in other
tables. The 1st constant corresponds to P=14, the 2nd
to P=13, etc.

Algorithn: Value of P determines offset fron table start.

History:

Date Programmer Modification

6/07/82 $8 Docunented
9/30/82 SB Use of D[R) instead of stack.

01/06/83 SB Neu entry: P1/4
02/07/83 SB Nove =*P1/4 above header-Cosnetic

change only.

15-40



HWP-71 Sof tuare IDS - Entry Point and Poll Interfaces
Systen Level Nath Utilities

15.45 NRKEY - Make 12-dig 1 in C and conpare with B.

Category: NMTHUTL File: SHANTH::NS

Nane:(S) MAKE! - Make 12-dig } in C and conpare with B.

Purpose: Make 12-dig 1.0 in C and test against value in B

Entry: DEC Node

Exit: C: [0100000000000000]), P=14; CARRY Set iff B=(

Alters: (,P,CARRY

Calls: Nothing

Stack Levels: 0

History:

Date Programner Modification

11/02/83 $B Docunented

15.46 DBLSUP - Double Precision Subtract

Category: MTHUTL File: SNSNTH::NS

Narte: (S$) DBLSUB - Double Precision Subtract

Purpose: Obl Precision subtract (used in TRIG Reduction).

Entry: RC:Y, B8D:X 31-digit positive fixed point
values. First 15 high order digits are in A&B.
Notation: XHzhigh order word of X.

Exit: RsC:2
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Carry Clear: 2=Y-X
Carry Set : Iz=¥ (In this case Y<X)

A B C b
(ENTRY) YH XH YL XL
(EXIT) ZH XH 2L XL

Alters (INC): R,C,Carry

Stk lvls: 0

History:

Date Progranner Modification

6/07/82 3B Docunented

15.47 DBLPI4 - Generate 31-digit PI/4 or 45

Category: MTHUTL File: SnaNTH::NS

Nane: (3) DBLPI4 - Generate J1-digit PI/4 or 45

Purpose: Generate 31-digit value P1/4 -or- 45

Entry: sRAD Status bit (sRAD=1 ==> PI/4, ELSE4S)

Exit: Value in [B,D], P=S.

Calls: P1/4

Alters (INC): B,0,P,Carry

Stk lvis:

History:

Date Progranner Modification

6/07/82 SB Docunented
10/05/82 SB Code Pack CL
10/06/82 SB Code Pack - Elininate call GETCON
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01/06/83 SB Fix header, Pack by noving the
entry PI/4 to before GETCON.

15.48  TWo* - Double Precision Doubler

Category: NTHUTL File: SN&NTH::NS

Nare: (S) THO* - Double Precision Doubler

Purpose: Dbl Precision doubler

Entry: BAD:X (B:XH, D:XL)

Exit: BaD: 2*X

Alters (INC): B,D,Carry

15.49 SHFLAC - Double Precision Shift Left

Category: NTHUTL File: SMSNTH::NS

Nane: (S) SHFLAC - Double Precision Shift Left
Nane: (S) SHFRRC - Double Precision Shift Right

Purpose: Dbl Precision (Fixed Point) shifts

Entry: ARC:X (A:XH, C:XL)

Exit: ASC:10*X (or X/10)

Alters (INC): R,C, (SHFRAC Only - SB)
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15.50 SHFRBD - Double Precision Right Shift

Category: MNTHUTL File: SP8NTH::NS

Narte: (S) SHFRBD - Double Precision Right Shift

Purpose: Dbl Precision (Fixed Point) right shift

Entry: BED:X (B:XH, D:XL)

Exit: 880:X/10

Alters (INC): B,0,38

16.51  PI/2 - Generate PI/2

Category: NTHUTL File: SNSNTH::NS

Nane: (S) PI/2  - Generate PI/2
Nawe: (S) PI/2D - Generate signed PI/2

Purpose: Generate Pi/2 (15-Digit forn)

Exit: C0: 1.570796326794%0

Calls: PI/4

Alters (INC): C,D,P,Carry

Stk lvls: 1
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15.52 FLIPS - Toggle status bits

Category: RTHUTL File: SMANTH::AS

Nane:(S) FLIPS - Toggle status bits
Nane:(S) FLIP10 - Tloggle status bits

Nane:(S) FLIP11 - Toggle status bits

Purpose: Toggle Status bits

Exat: Toggled status, Carry set if new status = 0.

Alters (INC): Selected Status bit, Carry.
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PARUTL - Parse Utilities | CHAPTER 16 |

$oceecmececemcmcmecmnemaraecrcemecmeaccen ean.$oemmmocncceeceace. +

16.1 NTOKNL - Lex Analysis

Category: PARUTL File: ABSLEX::MNS

Nane:(S) NTOKNL
Nane:(S) NTOKEN
Nane:(S) PRESCN
Nane:(S) RESCAN
Nane:(S) VRIRBL
Nane: SHFTKN
Nane:(S) RLLOUN
Nane: HOHARD

Nane:(S) LERVE

Lex Analysis
Lex Analysis
Lex Rnalysis
Lex Analysis
Lex Analysis
Lex Analysis
Lex Analysis
Lex Analysis
Lexical Rnalysis$

v
0

2
t
r

Purpose:
The lexical analyzer scans strings of ASCII characters

and associates unique nunbers (tokens) with particular

substrings (lexenes). The tokens are used by language
parsing routines and interpreters.

Entry:
Many different entry points for different purposes.

NTOKNL - Looks for line nunber, or any other lexene.

NTOKEN - looks for any lexene not a line nunber.

D1! is current input buffer position.

D0 is current output buffer position,
D(A) is end of output buffer.

PRESCN - Sane as RESCAN, except output pointer is still

in DO, instead of C(R).

RESCAN - Looks for another token corresponding to

lexene.

INPORTANT ENTRY POINT. There is where the

lexical analyzer can be restarted if an
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Exit:

VRIABL

SHE TKN

ALLDUN

HOMARD

LERVE

P=0.

undesired natch occurred mith an XWORD.

D1 1s reset to start of lexene to be

rescanned.
A(R) 1s Lexbuffer pointer returned for token

to be replaced.
C(R) 1s reset to start of token to be

replaced.
This is the output pointer, which will be in

DO upon exit. This pointer 1s not actually

used by this routine.
D(R) is end of output buffer.

Looks for Basic variable nane.

D1 1s current input buffer position.

RO is end of output buffer (done by previous
entry points),

Places token in C(B) in front of tokens in A.

D1 1s new input buffer position.
DO is lexbuffer pointer.
D(R) 1s execaddress, if there 1s one.
RO is end of output buffer.

Restores output buffer pointer to 00.

D1 is neu input buffer position.
DO 1s lexbuffer pointer.
D(R) 1s execaddress, if there is one.
RO 1s end of output buffer.

Restores output buffer pointer to DO.

D1 1s new input buffer position.
C(R) 1s lexbuffer pointer.
D(R) 1s execaddress, if there 1s one.
RO 1s end of output buffer.

Restores end of output buffer to D(R).

D1 1s neu input buffer position.
DO 1s current output buffer position.
D(A) 1s end of output buffer.

D1 is new input pointer,
DO is current output pointer.
R contains token, up to 14 nibbles in length.
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ol is execution address (if there is one).
B[X]) is numeric constant exponent, if there is one.
C a] is lexbuffer pointer used for RESCRN.
D{R] is end of output buffer,

Calls: ARGCHK, BLDVAR, D=HORD, DGTSTR, GNXTCR, IOFNDO,
LDZERO, NUMSCN, Range, SCAN, STLXPT, STRCHK.

Uses.......
R,8,C,P,D0,D1,RD, 50-83, S11.

Stk lvls: 2

Detail:
The lexical analyzer consists of tuo parts: scanner
and lexicon. The scanner is the code described here
uith several entry points, one major subroutine
(NUNSCN) and many smaller subroutines.

The lexicon is a set of tables:

IXTYPT (lexical type table) is a table of character
categories, or types, which lives in systen ROM.

This table helps the scanner reduce the tine
selecting which scanning nethod to use:

Type 0 - Direct: Use transfer character in type
table as token.

Type 1 - Word: Scan text table for string natch.
Type 2 - Relational: Scan for relational operator.
Type 3 - Nunber: Call NUNSCN to fornat constant,

LEXBFR (lexfile buffer) is an 1/0 buffer in systen
RAN which contains lextable IDs and maintable
addresses.

LXSPOT (speed table) is an optional table within
each lexfile which tells where in text table lexenes
uith a particular first character begin.

LXTKIT (text table) 1s a table in every lexfile
containing the following text information:

Lexene length - 1 nibble,
Lexene text - 2-16 nibbles,
Lexene token - 2 nibbles.

RAINT (rain table) is a table in every lexfile which
contains token information:

Text offset - 3 nibbles.
locates text in text table; used in
deconpiling.

Execaddress - 5 nibbles.
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Self-relative pointer to token's
execution address.

Characterization - 1 nibble,
Syntactic class and spacing
information,

History:

Date Progranner Modification

0a/01/8) SA Figuredout register&subrusage
10/17/83 Nn Attenpted to docunent

16.2 SCAN  - Scan LEXfile Text Table For Lexene

Category: PARUTL File: RBSLEX::NS

Nare: (S) SCAN - Scan LEXfile Text Table For Lexene

Purpose:
Scan LEXfile text table for text matching keyword
nachine is trying to parse.

Entry:
P{W] contains keyword machine is trying to parse (up

to 8 bytes).
D1 = input pointer (pointing at data which was read

into D[N].
DO pointing at wordsize nibble of first keyword

to exanine in text table.

Exit:
D1 roved past lexene in input stream,
Carry set -> lexene not found.
Carry clear -> token in R[R].

Calls: None.

Uses.......
R(S],C,P,D0,01.
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Stk lvls: 0

History:

Date Progranner Modification

SA Nrote
11/01/83 Nn Added documentation

16.3  NURSCN - Scan Nunber In Lexical Analysis

Category: PRRUTL File: RBSLEX::NS

Nane: (8S) NUNSCN - Scan Nunber In Lexical Analysis

Purpose:
Generate token for numeric constant or solitary RSCII

period.

Entry:
D1 at start of nuneric character string.

Exit:
DEC node.
P=0,
$3=1 for inconplete exponent.
D1 past nuneric character string.
A[B) = nuneric token and mantissa or ASCII digit.
B 3 = right- justified mantissa,
BX

Calls: DGTSTR, LDZERO, ROUND.

s exponent,

" 8,8,C,0,P,D1.

Stk lvls: 1

History:

Date Progranner Modification
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cwene - ERad

04/01/83 SA Figured out register & subr usage
10/17/83 Wn Rttenpted to docunent

16.4 LINEP - Parse Nain Driver after ENDLINE

Category: PARRUTL File: JPBPR1::NMS

Parse Nain Driver after ENDLINE
Parse Nain Driver fron anyuhere
Parse Nain Driver external entry
Parse fain Driver return entry

Nare: (S) LINEP
Nane: (S) LINEP+
Nane: (S) LNPEXT
Nane: (S) LNEP66

Purpose: Main driver routine to parse a line:
1) LINEP entry is called by NRINLP af ter

ENDLINE is entered on an input line.
2) LINEP+ entry is called to parse a

line, regardless of where the line is.
Used by direct execute keys (colon
key definitions) and STARTUP.

3) LNPEXT entry is the ’external parse’
entry. By setting IRIN, it ensures

that in all cases (including errors),
control returns to the caller. Used
by TRANSFORM.

Entry: 3 entry points:
1) LINEP - Line to be parsed is in the display

buffer,

2) LINEP+ - INBS points to start of input line.
3) LNPEXT - External Parse Entry

Needed statuses (including S13) should
be saved. INBS points to start of
input line. OUIBS points to where
tokenized line should go.
RUTINC should be zero - nay be default

Exit:
LINEP:

If valid progran statenent(s)
It is edited into current progran file
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If valid calculator BASIC statenent(s)
(including inplied DISP)
It is executed

Else ERROR exit
Error nessage displayed;
Line redisplayed uith cursor;
Jump to HAINLD

LNPEXT:
$521 2» LineN on line
$520 => No lined
Carry clear => Line parsed successfully. Conpiled

line starts at address pointed to
by OUTBS.
Corpiled line length in RJ.

Carry set => Error in parse,
C{3-0) = error¥.
If C(3-0) = 0000

Then found only tEOL ("null line")
(Nay be preceded by a linek; S5
indicates presence of a linel)

ROTE: Any usage of LNPEXT entry rules out inplied
DISP in the case of failed implied LET parse.

Calls: GNXTCR, LINKP, NTOKEN, NTOKNL, CRGJHP, I/OAL+,
OUT2TK, RANGE, EXPPAR, EXPEXC, NAKEBF, RTINSET,
FILEP+, PEDIT, NOVEUR, SYCOLL, USRO-3, AVS=D0
CRLFOF,OVFLCK, TRNFCK, D1=18S, 0BCOLL, LDCSET,
RUTCLR, LBLCK, PEDITD, SURSTU, RESPIR, OUTB+S,
FSPC12, 'CK, !'CK3, RS-RO3, OUT3TK, OUTITK, WRDSCN
STNTLe, UPDIN#, OUTBYT, ELSEP, LNPOO, 0BLCHP,GETLEE

Uses: = RA-D, RO-R3, D1,D0, SO-S11,
$-R0-2, $-RO-3, STNIR1 (all 16 nibbles), STATDO
FIRTN (only used with LNPEXT entry)

Stk Lvls: 7

NOTES: R) Line parse only special checks for TRANSFORM
(external entry) in four distinct places:
1) eol,
2) lineM, followed by eol
J) parse error
4) correctly parsed line about to be edited into

program nenory.

B) Irplied DISP isn’t legal inmediately after THEN/ELSE.

C) Any usage of LNPEXT .entry rules out implied DISP in
the case of failed implied LET parse. For example:
10 5*A would be parsed as:
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10 DISP 5%*R
But:
10 AS would result in an error.

Detail:
Key RAM and (PU register usage:

S-R1-0 Original errortl before 1st RESTARI
S-R1-1 Original Error position before 1st RESTART
S-RO-2 (Subr Save) GLOBAL
S-RO-3 IF clause in progress GLOBAL
S-R1-2 (RESTART RDOR), Re (RESTART FLAG) GLOBAL
STNIDO (RESTART PIR) GLOBAL

S4 - No restore of input pointer GLOBAL
S5 - Line nunber found, progran stnt GLOBAL
S6 - Pending THEN GLOBAL
$7 - hulti-statenent line TENP

Always CLEARED by EXPPRR call GLOBAL
S8 - Delete (for PEDIT) TENP
S9 - Middle of IF (for ERROR) TENP

S10 - Implied LET Error GLOBAL
RI - Error Msg Ptr & Line position 1f INPLET Err
0 - End of available menory

Available status for a Parse routine: $8, S9
These 2 status bits are clear on entry for all
parse routines,

Rlgorithn:

Entry point for TRANSFORM (LNPEXT) saves retum
stack level in S-RO-2 and sets FIRTIN => A:

LINEP: (normal statenent parse entry point)
Copy Display Buffer to Connand Stack (NAKEBF)
Set INBS to start of input line in cornnand stack
Send Carriage Return & Line Feed (CRLFOF)
(so next character will clear display buffer)

Clear externally invoked flag (f1RTN)

A: Set OUTBS to AVRENS (Collapses Output buffer)
Point D1 to start of input line
(lear 50-511, $13
Set D(R) = End of Available Menory

DO = OUTBS (Output buffer start)
Call Block 1

Retokenize lexene
If lined
Set S5; Decrenent DO (delete statement
length byte at buffer start); Output lined
Call Block 5
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If tEOL
If externally invoked (FIRTN set)

THEN error
ELSE clear RUTO flag; delete line

B: Decrement DO
Call 1,
Retokenize.

Bi: If Begin BRSIC command (S321)
THEN goto E.
ELSE If Systen Connand ($3-0,50=1)

THEN error
C: If!

THEN parse renark; goto 12
ELSE error.

If externally invoked (fIRIN set)
THEN error;

Clear RUTO fla
If tEOL (null Tine)

THEN exit parse
ELSE goto C.

BLOCK 1:
Save DO (statenent length byte) in INRDDR;
Increnent DO; Clear RESTART flag (S-R1-3);
Clear Errt (S-R1-0); Call NTOKEN;
Set RESTART flag if XWORD or KFN &
save RESTART address (S-R1-2).
Save contents of LEXPTIR (position of D1
before NTOKEN call) an SINTDO - will be
needed to restore input pointer for RESTART.
Clear Middle of IF flag (S9) - Rllous Inplied
LET error to recover as Inplied DISP

Entry point for variable or FN after THEN/ELSE:

C2: If variable or FN:
set inplied LET error flag (S10)
If no lineN on line
Clear AUTO flag

G: Try inplied LET parse
Goto 10.

If looking at 1st lexene on line
If line# folloned by !

set S5; output lineM; save DO (location of
statenent length byte) ain INRDOR; increnent
DO; Parse remark; goto 12

If not a terminator (eg not tEOL,@,!, ELSE)
If legal inplied DISP statenent followed by
a terninator

If no line nunber on line
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Clear RUTO flag; goto 10:
Restore D1,D0; return
END OF BLOCK 1

244Block § only returms if a label 18 not found***

BLOCK 5
Save DO (position of statement length byte) in
INRDDR; 1increnent DO
If quote

Set appropriate flag(s);
Step over 1t; Call FILEP+
If legal

THEN If matching closing quote
8: THEN if colon follous

THEN LEGAL LABEL;
Output tLBLST & label
If tEOL follows

THEN goto 13
ELSE goto 11 (parse as @)

ELSE RESPTR; Return
ELSE RESPIR; Return

ELSE RESPTR; Return
If 1st character 1s letter

RESPTR; CNXTCR; FILEP1; Goto 8
END BLOCK 5

D: If not Calculator BASIC (S0=0)
THEN If begin BRSIC ($3=1)

THEN error
ELSE goto C.

€: If in IF statenent (S-RO-3 nonzero)
F: If not legal after THEN/ELSE (S2=0)

THEN error
If pending THEN (S6=1)

If token is IF token
THEN error

If XWORD
THEN Output 3-byte token
ELSE Output 1-byte token

Calculate Parse address
Clear flags (S0,58,59,510)
Gosub to Parse routine (CRGJNP)
If Middle of IF return (Carry Set)

THEN Extended IF token already output;
INADDR points to follouing byte;
DO 1s pointing past that byte
S9 is set (middle of IF flag)
S-R0-3 nonzero (IF in progress)

N: If §5=1
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THEN goto B1
ELSE goto D

10: Normal stnt return (carry clr)
Get Next Token
If ELSE

If no pending THEN (S6=0)
THEN error
ELSE Clear $6; Decr DO; Output 1t@;

Call STNTLN, UPDIN+; Output tELSE
Call ELSEP; goto 10

Check legal stnt terninators (@,!,E0L)
Clear S?
If @ (NMulti-statenent line)

1; THEN Set $7, Output t@
ELSE If ' (Renmark)

THEN Output t!, Renark; goto 12
ELSE If EOL

12: THEN Output tEOL
ELSE Error Exit --» Excessive Chars

13: Output terninator
Clear S10 (Inplied LEV error flag)
Calculate & write out statement Tength
If nulti-statenent line

If $51

THEN Call 5; Goto B
ELSE Call 1; Goto D

Set RVHERS to DO
If lineM found (55:1)

If externally invoked (fIRIN set)
THEN exit with carry clear
ELSE Edit line into progran nenory (PEDIT)

Return to Nain Loop
Calculate output buffer length, nove to 1/0 buffer
area; call SYCOLL (Resets RVNERS,0UTBS to SYSEN)
Execute Calc. BASIC Stnt (BSCEXC)

See the portion of the algorithn handled in IFP
in JP&PR]

History:

Date Progranner Modifications

07/08/82 S.M. Updated docunentation
10/15/82 S.u. Added call to D1=IBS
01/07/83 S.M. Added algorithn
06/03/83 Jp Set RVRENS @ DO before PEDITD call
11/01/83  S.U. Modified documentation header.
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16.5 LBLINP - Parse Line Nunber or Label

Category: PRRUTL File: JP&PR1::NS

Nane:(S) LBLINP - Parse Line Nunber or Label
Nare:(S) LBLNIF - Parse Line Nunber or Label af ter THEN/ELSE

Nane:(S) LIN - Parse Line Nunber only

Purpose:
Parse line nunber or label:
LBLINP or LBLNIF entry allows line nunber or label
LINP entry looks for line nunber only

Entry:
D0 points past last token written to output buffer
D(A) contains (RVAENE)
3 entry points:
1) LBLINP - D1 pointing to alleged lined or label
2) LINP  - D1 pointing to alleged lined. $9=1
3) UBLNIF - Exit conditions fron NTOKNL: P=0,

R(B) contains token to check, D1 past
alleged lineN or label.
$9=0 => Allow lined or label
$9=1 => Rllou lineN only

Exit:
Carry clear

LineN or label found and tokenized
D1 past lineN or label
DO past tokenized lined or label
If lined found,

R(3-0) contains lineN
The following 11 nibbles are output:
tLINEN 00000 <4 nib BCD lineW>

If label found, it is output in 1 of 2
fornats using either LRBELP or FSPC10:
tLBLRF <string expr> - LABELP
tLBLRF tLITRL <ascii label> - FSPC10

Carry set
LBLINP entry => 1st char not letter | lined
LINP entry => LineM not found
LBLNIF entry:
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$90 on entry t> 1st char not letter | line
$9=1 on entry => Line¥ not found

Calls: NTOKNL, LINPN2, LRBELP, OUTITK, OUT2TC
oUTBYT, RESPTR, FSPC10 (golong)

Uses.......
Exclusive: R,8,C,D1,S9,810,D0,D1
Inclusive: R,B,C,D1,S9,810,00,D1,50-53,87,811,0(S),RO,R1,R3,P

Stk lvls: 5

Detail: $9 used by LBLINP entry only
$10 used by LABELP to ensure no reserved word check

Rlgori thn:

If next token = lineN (LINPH2)
Output lineN token (OUTBYT)
lero out Lined jump address field
Output lined (OUT1TK)
Return, carry Clear

If S9=1 (LineW Parse only)
Return, carry Set

else
Output Label Reference Token (OUTBYT)
Restore Input pointer (RESPIR)
Set No RESERVE word parse flag ($10)
Parse label (LRBELP
If legal label

If string expression
RINCC (Label already output)

else
golong to Output Literal Token & Label

else
Back up Output pointer over Label Token
RINSC (Illegal first character found)

NOTE:

Tokenized form:

<lineng> ---> (Lineno Token) (5 nib junp addr) (4 nib Lined)

<label> ---> (Label Ref Token) (String Expression)
clabel> ---> (Label Ref Token) (Literal Token) (RSCII Label)

History:

Date Progranner Modification

07/08/82 JP Modified docunentation
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11/23/82 JP Renoved Stack level saving

11/29/82 JP Renoved S2/Label found flag

11/01/83 S$. Cleaned up docunentation header

16.6 EOLCK - Check for EOL,@,! ELSE

Category: PARUTL File: JP&PR1::NS

Nane: (S$) EOLCK  - Check for EOL,@,' ELSE
Nare: (S) EOLCKR - Check for EOL,@,! ELSE

Purpose:
Checks for tEOL, @, !' , ELSE
EOLCKR entry calls RESPIR before checking.

Entry:
EOLCKR - NTOKEN (or WRDSCN) has already been

called; D1 past keyword/character to
check (except if token was tEOL)

EOLCK - D1 at optional blanks preceding
keyuword/character to check.

Exit:
P=0
R(B) = Token found
D1 past the keyword/character found

Carry Set =
Statement terminator found (tEOL, tELSE, @, !)

Carry Clr ©
Statenent terninator not found

Calls: WROSCN, RESPIR

Uses..... .
Exclusive: A-C,D1,R1,R2,P
Inclusive: R-C,D1,RO-R2,50-83,811,P

Stk lvis: 4

Detail: 00 is preserved fron entry
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History:

Date Programmer Modification

07/08/82 JP Modified documentation

11/02/83 S$. MU. Modified documentation - Routine
doesn’t use DO.

16.7 MRDSCN - Keyword Scan fron Table

Category: PRRUTL File: JP&PR2::NS

Nane:(S) MRDSCN ~ Keyword Scan fron Table
Nane:(S) WRDSC+ - Keyword Scan fron Table

Purpose:
URDSCN tries to match the text pointed to by D1 with
any of the keywords specified by the caller; the
acceptable keyword tokens are listed in table format
immediately following the call to MRDSCN or WRDSC+. If
one of the specified keywords is found, its corresponding
tokenization is output and control branches to the label
specified by the URDSCN table.

To accomplish this, WRDSCN repeatedly calls NTOKEN until a
token match is found or until all keyword tables in the
HP-71 have been searched.

The URDSC+ entry point is identical to the HRDSCN entry,
except that WRDSC+ First calls RESPIR.

Entry:
D(A) = (RVNMENE)
Table address is on return stack upon entry
(ie. table immediately follows GOSUB.)
00 points into output buffer

URDSC+: LEXPIR contains address pointing to optional
blanks preceding characters to tokenize.

URDSCN: D1 at optional blanks preceding characters
to tokenize.
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Exit:
P=0
Ratch foundz»

No return to caller; control transferred to
specified label.

Token output to address pointed to by DO
Specified token in register R
D1 past specified keyword
DO past keyword tokenization

Ratch not founds)
Return with carry clear
Last token found 1n R(B)
D1 past corresponding keyword

Calls: NTOKEN,RESCAN, OUTNBS,RESPTR, XCHECK, XCHEK1

Uses.......

Exclusive: R,B,C,R1,R2
Inclusive: R,B,C,R1,R2,50-S3,511,R0

Sth lvls: 3

Detail:

Sanple call:

GOSUBL =HRDSCN
CON(2) =tBRSE 1-byte token
REL(3) =FIXP If tBASt found, goto FIXP
CON(6) =tANGLE J-byte token
REL(3) OPTP10 If found, goto OPTP10
CON(6) =tROUND 3-byte token
REL(3) OPTP20 If found, goto OPTP20
CON(2) © 00 byte terninates table

Hou 1t works:

Calls the lexical analyzer and scans through table
trying to natch one of the tokens(XHWORD or regular)
and junps to an address specified in the table
table for that token.
If the token returned by the lexical analyzer 1s not
natched but 1s an XHORD, the lexical analyzer is
restarted and the table is re-scanned fron the
beginning.
If no match can be found then execution continues
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follouing the end of the table.

The table consists of any nunber of entries, where
each entry is a token followed by a 3-nibble relative
address which 1s branched to if that token is matched.

16.8

AR token nay be either 2 or 6 nibbles long, depending
on whether 1t 1s an XHORD/XFN/FFN token versus a
nainfrane token. The table is terninated by a 00
token; the table is innediately followed by the code
to handle the "otheruise" case (1e. the table has been
skipped over).

History:

Date Progranner Hodification

07/07/82 JP Modified docunentation
10/17/82 B.S. fodified routine to use J nibble

relative entries instead of 4 nibble
absolute.

02/11/82 8.8. Modified routine to handle FFNs
11/02/83 S.\. Modified header docunentation.

Category:

Nane:(S) SYNTXe
Nane:(S) IVEXPe
Nane:(S) IVPARe
Nane: ERR3
Nane:(S) NSPARe
Nane:(S) IVVARe
Nane:(S) 1LCNTe
Nane:(S) EXCHRe
Nane:(S) QUOEXe
Nane:(S) PRNEXe
Nana: (S) FSPECe
Nane:(S) PRRERR

Purpose:

PARUTL

«
0

0
0
t
r

o
e
r
o
t

SYNTKe - “Syntax" Parse Error Exit

File: JP&PR2::MS

“Syntax” Parse Error Exit
“Invalid Expression" Parse Error Exit
"Invalid Paraneter” Parse Error Exit
“Invalid Paraneter" Parse Error Exit
“Missing Paraneter" Parse Error Exit
“Invalid Variable" Parse Error Exit
“Illegal Context" Parse Error Exit
“Excess Characters" Parse Error Exat
“Quote Expected” Parse Error Exat
“) Expected" Parse Error Exit
“Invalid Filespec” Parse Error Exit
Generic Parse Error Exit
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Parse ERROR Exit Routines.
The 1st 11 entry points above all fall into PARERR.
Depending on entry conditions, PARERR nay:
1) Display the error nessage and redisplay the line,

uith the cursor flashing on the character pointed
to by D1 or (LEXPIR).

or
2) Rttenpt to reparse the statement as an inplied

DISP. (S10=1,59=0 on entry)
or
J) Attenpt to reparse the statenent as an inplied

GOT0 <label>. (S$92$10=1 on entry)
or
4) Restart the lexical analyzer and reparse the

entire statement. (RESTART flag nonzero)

Entry:

Exit:

S4=1 if D1 set at error position.
$S4=0 1f LEXPTR contains address of error position.
$10=1 if implied LET error (try implied DISP)
$10=59=1 if niddle of If -stnt and inplied LET error

This entry condition is handled by the driver:
S-R1-3 (RESTART Flag) = 0 => Don’t restart

= F => Nornal restart
z £ => Restart of extended IF

PARERR - Lower 4 nibbles of DO contain error

If $10=0, (S-R1-3)=0 on entry
Exit through NFERR:
Display error nessage
Redisplay Input Line with Cursor at Error
Returns to Main Loop

If RESTART flag set (S-R1-3)M0 on entry
exit through RESTAR

If 'Nornal’ inplied LET error (S10=1 & $9=0)
Try inplied DISP parse

If Inplied LET error & Middle of IF (510=59=1)
Try inplied GOTO <label> parse

Calls: RESPTR, R3=D10, D1C=R3, EOLCK, RSTRT?, TRNFCK,

Uses:

EOLCK+, NTKEN+, UPDIN+, LBLINP

R-C, RO,R3, DO,D1, $4,58-510

Sth lvls: 1
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6 if Inplied LET/Niddle of IF/Restart

Algorithn:
If S4=0

THEN RESPTR

If RESTART flag (S-R1-3) set
THEN Joto RESTAR;
ELSE If previously restarted (S-R1-0 [errdi] #0)

THEN Restore D1 to original error position
using S-R1-1; Set DO fron S-R1-0;

If Inplied LET error (S10=1)
Restore D1,00 fron RI; Clear $10;
If not in niddle of IF ($9=0)

THEN try inplied DISP
ELSE Decrenent DO 4 nibbles

(over tEXTIF & stnt length byte);
Recover old INRDDR fron S-RO-0;
Call GOSUBP;

Handle as error.

Note:
If error is ILLEGAL CONTEXT & S9 is set, then 310
is cleared. This prevents illegal context errors
innediately after THEN/ELSE from being interpreted
as labels.

History:

Date Progranner Modification

01/07/83 S.A. Added algorithn
02/04/83 Jp Added nneunonc entry point nanes

16.9 RESTAR - Restart Lex Analyzer

Category: PARUIL File: JP&PR2::NS

Nane: RESTARR - Restart lex Analyzer
Nane:(S) REST® - Restart Lex Analyzer
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Purpose:
Restarts the Lexical Analyzer uhen the parse of an XWORD
token fails; allous the parser to find smaller keywords in
the sane LEX file, as well as similarly spelled keywords
in other LEX files.

The RESTAR entry point is used by the parse error driver
to try all possible statenent parses, before reporting an
error; the original parse error and position is saved and
is later restored if all subsequent parse attenpts fail.

The REST? entry point is used by a LEX file when a parse
fails and it is knoun that RESTRAR will find a subsequent
statenent parse in the mainfrane which can give a clearer,
nore coherent error nessage. This entry point ensures
that the caller's error nunber and error position is NOT
preserved anywhere - it is as though the keyword uas never
found.

Entry:
(STNTDO) = Input pointer for restart
(S-R1-2) = Restart Rddress

2 entry points:
RESTAR - If RESTAR hasn’t been previously called

Then C(R)=0
DOzLatest error generated
01=5-R1-0
RA(R)=Error position

Else...
(S-R1-0)=0riginal error®
(S-R1-1)=0riginal error position

If not failed label parse af ter THEN/ELSE
Then $8=0

(INRDDR) = addr of last stnt length byte
C(S)ME iff Extended IF

Else...
S8-1
RI(R) pts 2 nibs past last stnt len byte

REST* - (INADDR) = address of last stmt length byte
(S-R1-3)MF iff Extended IF

Exit:
Control is turned over to the nain parse driver.

Calls: RESPTR,RESCAN,R.STPR, STLXP2,SVRST2,EXTIF +

Uses.......
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Inclusive: R-C, D1,D0, S0-$3,58,S11, RO,R3

Stk lvls:

Detasl:

3

The component parts of RESTART are as follows:
S-R1-0 Original error¥; set prior to 1st tine

through RESTAR
S-R1-1 Original error position; set prior to ist

tine through RESTAR
S-R1-3 Flags the parse error handler vhether or

not to RESTART the lexical analyzer.
If S-R1-3 is nonzero, STHIDO contains the
address at which to set D1 to restart and
$-R1-2 contains the restart address.
S-R1-3 is cleared uhen NTOKEN is first
called; It is set (along wath STHTDO) when
the begin BASIC token is an XHORD.

$-R1-2 Contains RESTART address. Set initially
when NTOKEN first called. Updated when
RESCAN called in RESTAR,

SINTDO Contains address at which D1 should be at
when restarting the lexical analyzer. Set
and cleared with S-R1-3,

Rlgorithn:
If 1st tine thru RESTART for this lexene
(S-R1-0 contains 0) .
Save errfl in S-R1-0 & position in $-R1-1;

Clear RESTART flag (S-R1-3);
Get input ptr from STNTDO & write out to LEXPIR
(needed 'cause RESCAN doesn’t save as NTOKEN does):
Retrieve RESIART addr for lexical analyzer (S-R1-2);
Restore DO from INRDDR;
Call RESCAN; Set RESTART flag (S-R1-3) if XNORD/XFN;
Save RESTART address in S-R1-2;
Goto H (main parse driver - JP&PR1).

History:

Date Progranner Modification

07/06/82 Jp Modified docunentation
08/23/82 S.u Added documentation on S$-R1-2, S-R1-3

and STATDO.
11/15/82 S.\. Deleted error exit option - wasn’t

used anywhere
05/24/83 S.\. Rdded RES1* entry point for use by

language extensions; this is an alterna??
tive to the 'usual’ error exit (the
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usual error exit saves the original
error and restores it if no other parse
works). REST* can be used ONLY 1f it 177
knoun that restart uill eventually give
control to a mainfrane parse routine;
REST* can be useful to prevent obscure
error nessages. If a previous parse
error occured, the first one generated
in the 'usual’ uay 1s preserved; other-
wise the next error generated in the
‘usual’ way (not using REST*) is
preserved.
for exanple:
The HPIL parse for ON INTR, nay choose

to suppress its error nessage/position,
in favor of any one given by ON ERROR]
TINER | cexpr>

16.10 GNXTCR - Get Next Non-blank Character

Category: PRRUTL File: JP&PR2::11S

Nane: (S) GNXTCR - Get Next Non-blank Character
Nane:(S) OAGNXT - Output byte, Get Next Non-blank Character
Nane: GNXCR+ - Get Next Non-blank Character

Purpose:
Gets next non-blank character.

OAGNXT first outputs a byte fron R(B) before scanning
for the next non-blank character.

GNXCR+ first increnents D1 by 2 before scanning for
the next non-blank character.

Entry:
OAGNXT - A(B) contains byte to output

D(R) = (RVNENE)
D0 points to where byte to be written
D1 points to where to begin scanning for
next non-blank character.
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GNXTCR - D1 points to where to begin scanning for
next non-blank character.

GNXCR+ - D1 points 2 nibbles prior to where to begin
scanning for the next non-blank character.

Exit:
D1 points to next non-blank character
R(B) = Next non-blank Character
C(B) = ARscii Blank
P : 0
Carry set

If not enough nemory to output byte, generates
NENERR (OAGNXT entry only)

Calls: QUTITK - (ONGNXT Only)

Uses: R(B),C(B), DO (ONGNXT Only),D1, P

Stk lvls:
GNXTCR: ©
GNXCR+: ©
ONGNXT: 2

History:

Date Programmer Modification

07/07/82 JP fodified Docunentation
09/24/82 FH Modified Documentation
11/02/83 $.M. Fixed docunentation header

16.11 RESPIR - Restore Input Pointer

Category: PRRUTL File: JP&PR2::MS

Narne:(S) RESPTR - Restore Input Pointer

Purpose:
Restores D1 to its position prior to NTOKEN call
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Entry:
(LEXPTR) = address of input pointer (advanced past

leading blanks) prior to last call to
NTOKEN.

Exit:
D1 re-positioned
Carry clear

Calls: none

Uses: A(R), D1

Sth lvls: 0

History:

Date Progranner Modification

07/08/82 S.MW. Rdded docunentation

16.12 (ONCKO - Check Conna & Output Conna Token

Category: PARUTL File: JP8PR2::MS

Nane: CONCKO - Check Conna & Output Conna Token
Nane:(S) CONCK+ - Check Conna & Output Conna Token

Purpose:
Checks for tCOHNMA & outputs it if found.

CONCKO entry requires that NTOKEN be called
before checking for tCONMNA,

CONCK+ entry assunes that NTOKEN has already
been called.

Entry:
0(A) = (AVNHENE)
00 = pointer to where tCONNA to be output
2 entry points:
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1) CONCKO - D1 at opt. preceding blanks before
alleged conna.

2) CONCK+ - R(B) contains byte to corpare against
t(OnnA.

Exit:
4 = 0
Carry set => tCONMR found & output

D0 incremented past tCONNA
CONCKO entry:
D1 pts past ascii conna

CONCK+ entry:
D1 preserved fron entry

Carry clr => tCONNA NOT found
DO preserved fron entry
CONCKO entry:
A(B) = token found
D1 advanced past corresponding text

COnCK+ entry:
R(B) preserved fron entry
D1 preserved fron entry

If tCONNAR found, but not enough nenory to
output it, exits to NENERR

Calls: NTOKEN, CONCK1

Uses: C, DO, P (CONCK+ entry)
R-C, D1,PO, $0-$3,511, RO, P (CONCKO entry)

Stk lvls: 3

History:

Date Progranner Modification

05/11/83  S.W. Added docunentation

16.13 (CK - Check for ¥

Category: PARRUTL File: JP&PR2::NS
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Nane: (S) WCK - Check for A

Purpose:
Conpares next non-blank character against ascii ¥

Entry:
D1 points at optional blanks preceding character to
conpare against

Exit:
P s 0
D1 points to next non-blank character
R(B) = Next non-blank character
Carry clear => Character is ¥
Carry set => Character is not ¥

Calls: GNXTCR

Uses: R(B), C(B), D1, P

Stk lvls: 1

History:

Date Progranner Modification

11/03/83 S.A. Added docunentation header

16.14  NXIP - NEXT statement parse

Category: PARUTL File: JP&PRI::NS

Nane: (S) NXTP - NEXT statenent parse

Purpose:
Parses NEXT Statenent. Rlso useful for
sinple nuneric variable parse.

Entry:
O(R) = (RVNENE)
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D1 at alleged sinple nunberic variable
DO points into output buffer

Exit:
Carry clear =>
Sinple nuneric variable found and output
pP s

Carry clear
D1 advanced past variable
DO points past tokenized variable

Else error exit to PARERR with eILVAR

Calls: VARP

R-C, 00, D1, $0-33, S11, RO

Stk lvls: 4

MOEis also serves as parse for NEXT statenent

History:

Date Programner Modification

02/03/83 SMH. Addeddocumentation

16.15 VRRP - Variable Parse

Category: PARUTL File: JP8PRI::NS

Nane:(S) VARP - Variable Parse
Nane: VRRPOS - Variable Parse

Purpose:
Checks for a variable token. If found, 1t is output; if

the token is not a variable token, an error exit is
taken.
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VARP entry assures that D1 points to optional blanks

preceding the text to check.

VARPOS entry assunes that NIOKEN has already been called,
and that the token to check is in register A.

Entry:
D(R) = (RVMENE)
DO points into the output buffer
2 entry points:
1) VRRP - D1 at optional blanks preceding text to

be exanined.
2) VARPOS - Register A contains alleged variable token,

D1 points past the corresponding text as per

NTOKEN exit.
(LEXPTR) as per NTOKEN exit.

Exit:
Return to caller =»
Variable parsed
Tokenized variable uritten to output buffer

DO past variable tokenization in output buffer

D1 past variable nane
Carry set =

Nurneric variable found
Carry clr =»

String variable found

Error exit if variable not found or if NEMERR

Calls: NTOKEN, OUTVARR

Uses..... oo
Exclusive: R,D0,D1
Inclusive: R,B,C,S0-53,S11,00,D1,R0

Stk lvls: 3

History:

Date Progranner Modification

07/06/82 JP Hodified docunentation
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16.16 ARRYCK - Parses Doubly Dinensioned Array

Category: PRRUTL File: JP&PRI::NS

Nane:(S) RRRYCK - Parses Doubly Dinensioned Array
Nane: ARRYO1 - Parses Singly Dinensioned Array

Purpose:
ARRYCK entry is useful for parsing one or tuo dinensional
arrays.

ARRYO1 is useful for parsing a single nuneric expression
followed by a closing parentheses; this could be a single
dinension array parse or TAB parse.

Entry:
D(R) = (AVNENE)
D1 points at input stream
DO points intb output buffer
2 entry points:
1) ARRYCK - D1 @ Left parentheses.
2) ARRYO1 - D1 past left parentheses.

Exit:
Valid parse =>
Return to caller with carry Set
Subscript(s) output
D1 points past the closing parentheses
DO points past the output subscript(s)
ARRYCK entry:

B(0) = # subscripts (1 or 2)

Else Error exit
Invalid or non-nuneric expression
No closing paren

Calls: NUNCK, COnCK1

Exclusive:: R,B( D0, D1
Inclusive: R-C

5

A),C,
,0(15-5),00,01,R0,R1,50-83,57,S11,FUNCDO

Stk lvls:

History:
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Date Progranner Modification

07/06/82 JP Modified documentation

16.17 NUNCK - Valid Nuneric Expression Check

Category: PRRUTL File: JP&PRI::NS

Valid Numeric Expression CheckNare: (S) NURCK
Move D1 1-Byte, Do Valid Numeric Expr CheckNare: (S) NUNCes

Nane: NUN+0 Move D1 1-Byte, Output Byte, Ck for Nun Expr

Narne: NUNKO Output Byte, Check for Valid Numeric Expr

Purpose:
Checks for and Outputs Valid Nuneric Expression

Error Exit if not found

Entry:
D(R) = (RVHENE)
D1 points at input strean
DO points into output buffer
4 entry points:

D1 points at optional blanks preceding
alleged nuneric expression,

D1 is 1-byte prior to alleged nuneric expr
D1 is 1-byte prior to alleged numeric expr
R(B) = byte to urite to output buffer prior
to parsing the numeric expression,

01 points at optional blanks preceding
alleged nuneric expression.

R(B) = byte to urite to output buffer prior
to parsing the nuneric expression.

NURCK

NUNC ++
NUNC+0

NURCKO

Exit:

Valid nuneric expression parsed =>
Return to caller with carry clear
P=0
Tokenized expression uritten to output buffer
00 points past the tokenization
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Register A contains the tokenization of the text
FOLLOWING the nuneric expression

D1 points past the corresponding text
R3(9-5) = the input pointer to the nuneric expr
R3(R) = the pointer to the tokenized nun. expr
NURCK entry:
RI(R) = DO on entry
R3(9-5) = D1 on entry
NUNC + entry:
R3(R) = DO on entry
NUNC+0 entry:
The value in A(B) on entry was output prior to
the tokenized nuneric expression.

NUNCKO entry:
R3(9-5) = D1 on entry
The value in R(B) on entry uas output prior to
the tokenized nuneric expression.

Error exit - Invalid or non-nuneric expression

Calls: rexp+ (EXPPAR,RI=DIC), D1C=RI

Uses: A-C,D(15-5), RO,R1,R3, $0-83,57,511,
FUNCDO

Stk lvie: 4

History:

Date Progranner Modification

07/06/82 J.P. Modified documentation
11/11/82 S.W. Added entry points NUNC+0 and NUNCKO
05/12/83 S.MW. Eliminated NUNCK+ entry point

16.18 SIRGCK - Valid String Expression Check

Category: PARUTL File: JP&PRJ::NS

Nane:(S) STRGCK - Valid String Expression Check
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Purpose:
Valid String Expression Check

Entry:
D1 @ Start of Rlleged String expresssion
D(R) = (AVNENE)
DO points 1nto output buffer

Exit:
Valid string expresion =>
Return to caller with carry clear
P=0
Tokenized string expression uritten to output buffer
DO past string expression tokenization
R = tokenization of text FOLLOWING string expression
D1 past corresponding text of tokenization in R

Else error ext

Calls: r3exp+ (EXPPAR,R3=D10), NUNCK

Uses: R-C,D(15-5),RO0,R1,R3,50-S3,S7,S11,FUNCDO, DO, DY

Stk lvls: 4

History:

Date Progranner Modification

07/06/82 J.P. flodified docunentation
07/06/83 S.W. If invalid expr, don't restore ptr

16.19 (ontk - Conna Check

Category: PARUTL File: JP8PR3::NS

Nane:(S) CONCK - Conna Check
Nane: CONCKY - Conrra Check

Purpose:
CONCK entry checks to see if the following

16-32



HP-71 Softuare IDS - Entry Point and Poll Interfaces
Parse Utilities

text’s tokenization is tCONMNA.

CONCK1 entry checks to see if R(B) contains tCONNA.

Entry:
CONCK  - D1 points at optional blanks preceding

text to tokenize.
COnCK1: A(B) = Token to Check

Exit:
P=0
Carry set => tCOMMA found

A(B)=C(B)=tCONNA
CONCK entry:
D1 past ascii conna

Carry clear => t(OMNR NOT found
C(B)=tCONNA
CONCK entry:
R contains text's tokenization
01 past corresponding text

Calls: NTOKEN - CONCK entry only

Uses: A(B), C(B), P -  CONCKY entry
R-C, 01, P, S0-33,811, RO - (COHCK entry

Stk lvls: 3 - CONCK entry
0 - CORCK! entry

History:

Date Progranner Modification

07/06/82 J.P. Modified docunentation

16.20 OUTLIT - Output Delinited Literal

Category: PARRUTL File: JP&PR3::MS

Nane:(S) OUTLIT - Output Delimited Literal

16-33



HP-71 Software IDS - Entry Point and Poll Interfaces
Parse Utilities

Nane:(S) OUTLIY - Output Delimited Literal
Narie: DRIACK - Output Literal Delinited by Quotes

Purpose:
OUTLIT and OUTLIV entry points output a string of
literals delinited by a specified deliniter (this
deliniter nay or nay not be a quote). The only
difference betueen these tuo entry points 1s that OUTLIT
takes an error exit 1f no closing deliniter 1s found;
OUTLIM1 simply returns mith the carry set in this case.

OATACK entry parses a string delinited by either single
or double quotes. If no closing delimiter 1s found,
DAIACK takes an error exit.

Entry:
D(R) = (RVNENE)
D1 points into the input strean
DO points into the output buffer
J entry points:
1) OUTLIT - D1 points at .the delimiting character

R(B) contains the ascii delimiter
P=0

2) DATACK - D1 points at optional blanks preceding
the alleged single or double quote.

3) OUTLIY - D1 points at 1st character after the
deliniter.
Ae) contains the ascii deliniter.
=0

Exit:
Carry clr =
D1 is advanced to the character follouing the
closing deliniter.

The literal up through the closing deliniter
has been uritten to the output buffer.

D0 points past the closing deliniter.

Carry set (OUTLIY entry only) =>
D1 is 2 nibbles past DO (Endline)
Rll characters, up to but not including DO,
have been output

DO points past the characters which have been
output

Else error exit (OUTLIT, DRTACK only)
u/ 01 at OD - Error is : Quote Expected

Calls: OUT1TK, GWXTCR
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Exclusive: R,B,C,S4,00,0D1
Inclusive: R,B,C,S4,00,0D1

Stk lvls: 2 (OUTLIM)
3 (OUTLIT)

NOTE: It nay be desirable to linit usage of OUTLIT
to deliniters which are single or double
quotes, since the error nessage generated 1s
"Quote Expected”.

History:

Date Progranner Modification

07/06/82 J.P. Modified docunentation
10/12/82 S.A. OUTLI! entry doesn’t error exit

16.21 OUTVAR - Output Parsed Variable

Category: PRRUTL File: JP&PRI::NS

Nane:(S) OUTVAR - Output Parsed Variable

Purpose:
Urites tokenized variable in R to the output buffer

Entry:
P=0
D(R) = (RVNENE)
DO points into output buffer
Register A contains variable tokenization
fron NTOKEN call

Exit:
Carry Clear
Variable tokenization uritten to output buffer
DO past the tokenization

Calls: OUT1TK, ARRANGE
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Uses: AR, C(R), DO

Sth lvls: 2

History:

Date Progranner Modification

07/06/82 J.P. Modified docunentation

16.22 FSPECp - Fale Specification Parse

Category: PRRUTL File: JP&PRI::NS

Nane:(S) FSPECp - File Specification Parse
Nane: FSPC10 - Outputs Literal File Nane

Purpose:
File Specficiation Parse

FSPECp accepts string expressions as valid file
specifiers. Quoted strings are considered string
expressions.

Unquoted strings are carefully parsed to ensure they

conforn to the correct syntax. File names (if they’re
given) nust start uith a letter and, unless a poll
handler responds, are linited to 8 characters.
Remaining characters nay be letters or digits.

Parse includes any device specifiers that are given.
1f a device is included, a file nane is optional.

If a valid file nane is followed by '@or by any
char. not in the ascii range of '.' - '2', the file
specifier is considered to be terninated.

If a valid file nane is followed by ':’, FSPECp

attenpts to parse the device that should follow.
If the device is not MARIN, PORT, CARD, or PCRD,
a device poll is done.
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If a valid file nave is followed by any other
character (this file nares over 8 characters

long), a poll is done.

FSPC10 entry is used to write a legally
parsed file nane to the output buffer; it is
generally called after FILEP has been called
successfully. Its entry conditions are
natched by the exit conditions fron FILEP.

Entry:
D(R) = (RVNENE)
DO points into output buffer
FSPECp - D1 at start of alleged file specifier

in the input strean
FSPC10 - File nane in R

P=0
C(S) = WNIBS-1 in the file nane

Exit:
FSPECp entry

Carry Clear:
P=0
File specification accepted & output
DO past tokenized file spec. in output buf
D1 past valid file specification
S7=1 iff String expression

Carry Set:
P=0
R3(R)=D0 on entry; R3I(9-5)=01 on entry

S7=1
Reserved word in R
(KEYS,ALL,T0, INTO, CARD)

Reserved word has been output
DO past output reserved word in output buffer
D1 past reserved word in input buffer

$7=0
Bad file parse
(unrecognized device, extraneous chars af ter
file name, invalid 1st character in file nane)

D1 restored to what it mas on entry
C(R)=D0 on entry

Else hard-uired error exit:
Possibilities:
Bad Porth (fron NUNCK)
No closing paren (to ERRO1)

FSPC10
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File nane written properly to output buffer:
tLITRL cascii file name>

DO points past output file nane

Carry clear

Calls: FILEP,OUTNBC,POLLD+/hFSPCp,POLLD¢ /hDEVCP,DIC=R]

RANGE , OUTBYT,URDSCN,RESPTR, D=AVNE ,GNXTCR, OUT1TK

RUNCK, RYS=D0

Uses........

FSPC10 : C(B), PO
FSPECp : R-C,P,Xn,D(15-5),00,01,50-83,87,510,811,R0-R3,

FUNCDO

Stk lvls: § (FSPECp)
2 (FSPC10)

Detail: File specifiers which are unquoted strings are

tokenized with a special 1-byte token preceding

then: tLITRL <unquoted string>

File specifiers which are string expressions

or reserved words are NOT preceded by any such

special byte,

For HPIL tokenization, see detail under

the following poll's docunentation: pFSPCp and
pDEVCp.

Rlgorithn:

FSPECP: Try Mainframe File Parse (FILEP)
1f Mainfrane file (Carry set)

If string expression (S7=1)
Return (CC

else (Unquoted literal)
If nainfrane terminator

Output filenane (OUTNBC)
RINCC

else
1: 1f current char =

If filenane specified
Output filenane (FSPC10)

If Nainfrane Device word
Output Device word
If PORT

If "(" follows
Verify Porth (NUNCK)
Verify ")"

RTNCC
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else
Restore Input Pointer (RESPIR)
POLL for Device Parse
Return mith carry as set

else
Restore D1 (R3)
POLL for <file spec> Parse
RIN with carry as returned

History:

Date Programner Modification

07/06/82 J.P. Modified documentation
04/08/83 S.A. If Invalid Filespec but not reserved

uord (on exit carry set & S7=0), then
D1 restored to what it nas on entry
before return to calling routine.

16.23 FLIYPp -~ Parse File Type

Category: PARUTL File: JP&PR)::NS

Name: (3) FLTYPp - Parse File Type

Purpose:
Parse file type specifier

Entry: D(R) = (RVMENE)
D1 points into input strean at optional blanks

preceding the alleged file type
D0 points into output buffer

Exit: Carry clear »
P=0
Valid file type found
Tokenized file type (2 bytes) uritten to
output buffer

DO past the tokenization in the output buffer
D1 advanced past the corr. text
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Else error exit to PARERR with ef TYPE

Calls: FASCFD, OUT2TK, GNXTCR, STLXPT

Uses: R-C, R3, $10, DO,DY, P

Stk lvls: 4

History:

Date Progranner Modification

03/15/82 FH Designed and coded.
11/15/82 S.A. Mard-uired error exit

16.24 FILEP - File Nane Parse

Category: PARUTL File: JP&PRI::NS

File Nane Parse
Label Reference Parse
Literal File Nane Parse
Subprogran Nane Parse
Label Declaration Parse
Literal File Nane Parse

Nane:(S) FILEP
Nane:(S) LRBELP
Nane:(S) FILEPY
Nane:(S) FILEP-
Nane:(S) FILEPe
Nane:(S) FILEP! ¢

2
o
r

2

Purpose: Parses a file nane or a label.
Depending on the entry point, it can allow
string expressions and unquoted strings, or

it can be limited to unquoted strings alone.
Houever, only unquoted strings are checked
for confornance to legal file nane syntax, ie
lintted to 8 characters or less of letters
and digits, starting uith a letter.

FILEP and LABELP allou string expressions and
unquoted strings. FILEP, houever, checks an
unquoted string to ensure it is not one of
the reserved words (10,ALL,KEYS, CARD, INTO).
LABELP does not nake this special check.
These entry points are useful for file nane
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Entry:

Exit:

and label reference; for exanple GOT0/GOSUB
parse calls LABELP,

FILEPY, FILEP-, and FILEP+ are all useful
entry points for parsing literals which nust
conforn to file nane standards; included in
this category would be label declarations
and subprogran nanes in SUB statenents.
These entry points do not check for file
reserved words.

FILEP! is sinilar to FILEP+ above, except
it can be set to allow less than eight
characters.

D1 points at input strean
6 ENTRY POINTS:

1) FILEP - D1 points to optional blanks
preceding file nane.
D(R) = (RVNENE)
DO points to output buffer

2) LRBELP - Sane as FILEP, except $10 nust be
set to 1gnore file reserve words.

3) FILEPY - (LEXPTR) = address to restore input

pointer to; points to possible blanks

preceding file nane.
4) FILEP- - D1 at optional blanks preceding file

nane.
5) FILEPY - D1 pointing at first character in

the file nane.
6) FILEP! - C(S)=lcharacters to allow - 1.

P=0
$10=0 (all entries except FILEP¢/FILEP!)
$70 (all entries except LRBELP/FILEP - see below)
CARRY SET => IF S7=1: string expr found & output

NTOKEN done on followin
data (LRBELP/FILEP only

If $730: File nane 1n R. D1 past
the last legal character.
C(S) set for WP urite.

CARRY CLR => IF $7=1 Reserve word found, token
output & in R(B),B(B).
D1 past the reserve word.
(FILEP only)

IF $7=0: 1llegal 1st character. D1
pointing to the character.
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R3(R)=D0 @ entry; R3(9-5)=D1 @ entry
Use D1C=R3 to restore D1

Calls: CRTCHR, RESPTR, r3expp (EXPPAR,R3:D1C),
GNXTCR, BLANKC, WRDSCN,

Uses:  A-C,D(15-5),50-53,57,510,511,00,01,R0-R3, FUNCDO
(FILEP/LABELP entry)

A,B(R),B(S),C,D(S),S1,82,57,510,D1
(FILEPY, FILEP-)

FILEP+ entry uses everything FILEP1 uses except $10.
FILEP! entry uses everything FILEP+ uses except 32.

Stk lvls:
FILEP, LRBELP - 4
all other entry points - 3

History:

Date Progranner Nodification

07/08/82 S.M. Updated docunentation
07/27/82 S.W. Nou allow unquoted ’reserve

words’ as file nanes, provided
they're followed by a colon.

10/18/82 JP Rernoved PCRD as reserve word
11/23/82 JP Clearing $10 on exit

16.25 CRICHR - Categorize Character

Category: PARUIL File: JPSPRI::NMS

Nane:(S) CATCHR - Categorize Character
Nare:(S) CRTCH+ - Convert to Uppercase, Categorize Character

Nane:(S) CRIC++ - Convert to Uppercase, Categorize Character

Purpose:
Categorize character in R(B) as a
digit or letter or special character.
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CATCH+ and CRTC++ entries convert a lowercase letter to
uppercase before categorizing it.

Entry:
3 entry points:
1) CATCHR - R(B) = character to categorize
2) CRICH+ - A(B) = character to categorize

P=0
3) CAIC++ - D1 points to character to categorize.

P=Q

Exit:
P=0
R(B)=Character that was categorized

(a letter gets converted to uppercase
for CATC+¢ and CRTCH+ entries

Carry set:
Character is a digit or letter
$121 iff 1t’s a digit

Carry clear:
S2=1 iff special character: * ¢ - . / blank

Calls: CONVUC, DRANGE , ARRANGE , RANGE

Uses: C(R), S1,82 - CATCHR entry
R(B),C(R), $1,52 - CRTC++,CATCH+ entries

Stk lvls: 2

History:

Date Programmer Modification

07/08/82 JP Modified documentation
09/02/82 S.M. Changed RANGE call to DRANGE

16.26 EXPPAR - Expression Parse

Category: PARUTL File: SBSEXP::NS
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Nane: (S) EXPPAR
Nane: (S) EXPPLS
Nare:(S) EXPP10

Expression Parse
Expression Parse for Left of Equal Sign
Expr Parse (specify start of parse stk)

Purpose:
Parse an expression and conpile correct code for it
Also parses dunny array references
EXPPLS will stop parsing when a valid left-hand-side
has been found.

Entry:
DO is pointer to output strean
D1 is pointer to input strean
EXPPLS requires LeftSd(S7) to be set on entry.
EXPP10 requires LeftSd(S?) to be clear on entry and

that D(R) be set to where the parse stack should
start,

Exit:
If dunny array found then
Carry set
SO -- 1 (invalid expression)
S1 -- Set by last NIOKEN
S2 -- Set by last NIOKEN
$3 -- 1 (not valid string expression)
$7 -- Clear 1f EXPPAR, unchanged 1f EXPPLS
DO -- Points past code conpiled for dunny array
D1 -- Points past first token not used in expression
A -- Contains first token not used for dumny array
P --0
XN --0

else
Carry clear
SO -- 0 if valid expression found, 1 otheruise
S1 -- Set by last NTOKEN
S2 -- Set by last NTOKEN
$3 -- 0 if valid string expr. found, 1 otheruise
S? -- Clear if EXPPAR, unchanged if EXPPLS
DO -- Points past code conpiled for expression
D1 -- Points past first token not used in expression
R -- Contains first token not used in expression
XN -- Set iff expression is clearly a value expr
P --0
D(R) -- (MTHSTK)
(PRHCNT) set non-zero if expression contained user FN

Calls: NTOKEN, OUT1TK, OUTNIB, OUTVAR, OUTLIT, OUTBYT,
RANGE, ChPBHC, SCAN, DELET1, DELET2, LOOK, LOOK2
GNXCR+, OUTNBS, PARMCK, BOPCON, CONCOM, PUSH-P,
PUSH-3, INSRT1, RESPTR, CKLFSD
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Uses: R,8,C,D(15-5),R0,R1,50,81,82,83,87,511,Carry
FUNCDO,PRMCNT (first nib)

Stk lvls: 3

Detail:
Internal representation of non-terninals is:

00 -- Primary
01 -- S-expr
02 -- Factor
03 -- Tern
04 -- Sun
05 -- Relation
06 -- Conjunction
07 -- Expression
08 -- N-func-ref
09 -- S-func-ref
OR -- Substring ref
OC -- StartR (Reference expression)
0D -- StartS (Reference expression u/substring)
Of -- StartV (Value expression)

This parser is essentially a stack automaton.
The stack builds fron high nenory doun to lower
nenory. Rll stack elements are 2 bytes (4 nibs)
in length although 2 or more elenents nay be used
to hold extra information if needed.

If EXPPLS is called with LeftSd set, the parser will
stop when it sees an reference expression or a
substring reference expression followed by an equals
sign.

Code is conpiled fron low memory tovard high memory.
The code pointer and the stack pointer are checked
to make sure they never collide. MNENERR is called

if there is such a collision.

Value expressions are indicated upon return by the
XN bit. This is used to determine whether a paraneter

in a CALL statenent is a reference or value parameter,

It is also used to determine whether an expression

uould be a valid destination address for an assignnent

such as the INPUT statenent.
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16.27 P1-10  - Nuneric Operand Found

Category: PRRUTL File: SB&EXP::NS

Nane:(S) P1-10 - Nuneric Operand Found

Purpose:
Point of reentry for nuneric funny functions

Entry:
P = 0
DO = Output ptr (points past last nib of FFN code)
D(R) = Stack pointer
01 = Input ptr (points past last char in FFN text,

uhach is probably the closing paren)
If a funny function 1s re-entering here, it should
have set the XN bit to indicate that a value expression
has been parsed.

NOTE:
At this point a nuneric operand has just been conpiled.

Funny functions are a special type of function that
allou the expression parser to be extended to include

that have special parse and/or execution requirerents.

See IDS for a conplete description of hou to implenent
a funny function,

History:

Date Progranner Modification

09/27/83 B.S. Added documentation

16.28 SE1-10 - String Operand Found

Category: PARUTL File: SBREXP::NS
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Nare:(S) SE1-10 - String Operand Found

Purpose:
Point of reentry for string funny functions

Entry:
P rt 0
DO = Output ptr (points past last nib of FFN code)
D(R) = Stack pointer
D1 = Input ptr (points past last char in FFN text,

which is probably the closing paren)
If a funny function is re-entering here, it should

have set the XN bit to indicate that a value expression

has been parsed.

NOTE:
At this point a numeric operand has just been corpiled.
Funny functions are a special type of function that
allow the expression parser to be extended to include
that have special parse and/or execution requirements.
See IDS for a complete description of hou to implement
a funny function,

History:

Date Programmer Modification

09/27/83 0.8. Rdded docunentation

16.29 RCCEPT - Funny function parse error reentry point

Category: PARUTL File: SBREXP::NS

Nane: (S$) RCCEPT - Funny function parse error reentry point

Purpose:
This is the point where funny function parse routines
should reenter 1f they detect an error

Entry:
O(R) is stack pointer
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R(M) set by last call to NTOKEN (flexible, doesn’t
natter 1f an error 1s being flagged)

DO 1s output pointer (flexible, doesn’t matter af
an error is being flagged)

D1 1s input pointer should point past first token
not used in expressin (flexible, doesn’t matter
uf an error 1s being flagged).

Status bits set by last NTOKEN call (or equivalent)

Exit:
See exit conditions for EXPRDC

History:

Date Progranner Modification

"o/s 8.8. Addeddocunentation

16.30 CONCOn - Conpile a Numeric Constant

Category: PARUTL File: SBREXP::NS

Nane:(S) CONCOn - Conpile a Nuneric Constant

Purpose:
Coripiles a nuneric constant (Single digit, Long Int or
Long Real)

Entry:
DO is output pointer
A,B set by NTOKEN
D(R) = (RVNENE)
Ps0

Exit:
Carry clear if constant found, set otheruise
30

Calls: DRANGE, OUT1TK, OUTNBS, RANGE

Uses.......
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Inclusive: A(N),B(W),C(N)

Stk lvls: 1
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17.1 pCNPLX - Conplex Nunber Operation Poll

Category: POLL File: RABSFCN::NS

Nane: (S) pChPLX ~- Corplex Nunber Operation Poll

Type: FPOLL

Purpose:
Look for handler to perform conplex operation:
function, Store or Recall.

Should poll be "Handled" (return with Xn=0)?:
Yes.

Meaning of "Handling" Poll (what does code do if handled?):
Handler has perforned complex operation. If poll 1s
not handled, calling code errors out (eDRITY).

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry,
B[R) = Poll nunber.
HEX node.
P=0.
(FUNCDO) contains PC, pointing past token.
(FUNCD1) contains 2-nibble token.
(AVNENE) contains stack pointer.
If token is a function token of one paraneter (e.g.,

SIN(Z)), then R1 = Real part of argunent,
RO = Inaginary part of argunent,

If token 1s a function token of two parameters (e.g.,
1*W), then RO = Imaginary part of argument at top

of stack (second argument),
R1 = Real part of second argunent.
R2 = Inaginary part of first argument.
R3 = Real part of first argunent.

If either argunent is real, the inaginary part will
be represented as 0000000000000900.
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If token is a conparison token, entry conditions are
the sane as for other tuo-paraneter functions. The
predicate can be obtained by looking at (PC). (or
naybe (PC-1)?)

If token is cR->C, it neans that a real valys is being
assigned to a variable whose type is not real, short
or integer. The value to be assigned is at the top
of the stack and the variable destination information
occupies STMT scratch as set up by DEST routine.

If token is cC->C, it neans that a value uhich is
neither real or string 1s being assigned to sone
variable. The value to be assigned is at the top of
the stack and the variable destination information
occupies STAT scratch as set up by DEST routine.

If token is cRCL, it neans that a conplex nunber needs
to be recalled (put on the stack).
R1[A) points at the value to be recalled.
D[S] 1s odd iff value is COMPLEX SHORT.

Nornal exit conditions fron handler if handled (ST, RAR,
registers, etc.):

HEX node.
Xn=0,
For functions and conparisons, result pushed on

nath stack (handler nust do available nemory check
and error out 1f insufficient nenory), complete with
stack signature. D1 = stack pointer.

For store, no further exit conditions.
For recall (token = cRCL), value has been pushed on

stack, D1 = stack pointer, B[R) = address of
variable register, B[S]) = E iff COMPLEX, F iff SHORT
COMPLEX.

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX mode.
Xn=1.

Available subroutine levels:
1

What registers/RAN nay be used if handled?:
R-0,00,D1,P,RO-R4, function scratch RAN.

Nhat regis ters/Ren nay be used if not handled?:
R-C, D[15-5] po, D1, P.

Envisioned application(s):
Extension of nainfrane functions to conplex argurnents.

History:
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Date Progranner Modification

SR Urote
10/20/83 NA Attempted to docunent

12.2 pIRFNx - Poll for TRANSFORM Execution

Category: POLL File: FHTFN::NS

Narie: (S) pIRFMx - Poll for TRANSFORM Execution

Type: FPoOLL

Purpose:
Ask for an address to call for line-by-line transforna-

tion, and a sinilar address to call for line-by-line

inverse transformation should that become necessary.

The interface for these routines is defined in the

Detail below.

Should poll be "Handled" (return with Xn=0)?:
Yes.

Meaning of "Handling" Poll (what does code do if handled?):

The required information is present in the registers.

Entry conditions for handler (registers, ST, RAR, etc. ):

RO(R) Source file type
R1(R) Destination file type
SO = Set if dest type W source type, neans

that a transform IS required (sTFREQ)
SS = Set if transforn is in place (sIFINP)

JOPTN = TRANSFORM option set by extended TRANSFORM
parse (or zero if mainframe parse), as in:

TRANSFORN F INTO DATA FF,R
where R neans randon 1/0 records (no overlap)

See detail below for address of /OPIN

/PRRN1,
JPARN2 = TRANSFORM destination file create paraneters

set by extended TRANSFORM parse (or zero if

17-3



HP-71 Software IDS - Entry Point and Poll Interfaces

Poll Interface Descriptions

nainfrane parse), as in:
TRANSFORN F INTO DATA FF,R,50,128

phere /PRRN1 = 50 = nunber of records,
/PRRM2 = 128 = record size

See detail below for addresses of /PRRM! and

/PRARN2
4 = 0
Carry = Set on entry
B[R) = Poll nunber
HEX node

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
RO(R) = Address of handler routine uhich can read

one line in fron source and transform it.

See Detail below for handler interface.

24 5 nibbles before this address is stored the

relative address of handler routine which can

read one line in fron source and transform it

in the INVERSE direction; O if none exists.

Interface is sane as that of » normal handler

routine. See Detail for handler interface.

%4 10 nibbles before this address is stored

the relative address of a routine which mill

finish the fully transformed destination file

before it is closed (e.g9., to chain a BASIC
file in RAM before leaving it); 0 if no such
routine 1s needed. See Detail belou for the

finish-up routine interface.
RO(S) = Copy code of destination file type

$5 s Entry condition (sTFINP)

0 = 1 if transforn handler routines nust be called

to perforn transfornation (even though source

and dest file types may be the sane)

» 0 if no transforn handler routines need to be

called (source file and dest file type must

be the sane)
HEX node
xn t 0

Nornal exit conditions from handler if not handled (ST, RAM,

registers, etc.):
Entry conditions preserved

HEX node
XN = 9

Available subroutine levels:

3

What registers/RAN nay be used if handled?:
R-0, DO, D1, P, RO, RI, RZ, SO
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What registers/RAN nay be used 1f not handled”:
R-C, D(15-5) bo, D1, P, R2

Special nenory/pointer considerations (are pointers funny?):

No.

Envisioned application(s):
Conversion betueen OEM file types and TEXT(LIF1) for

purposes of listing and interchange.

History:

Date Progranner Modification

05/27/83 FH Added neu docunentation header.

ARAARAIARRAARRARAARARRRRARRAARRRARARRARRRARARRRRAARRRRARARRAA

DETAIL:

INTERFACE TO TRANSFORM HANDLER ROUTINE
EE An PR PES REP RCPER NEE OER EER B EES Naren ee

Purpose:
Read line fron source file, transform it into destination

type and leave it in output buffer. No nessages should

be directly issued by this routine.

Entry:
R4(15,14) = Source FIBN
Input, output buffers collapsed to SYSEN

At least 150 bytes ¢ LEEWAY available nerory guaranteed
C/ LINEN : 0 or previously returned BCD line N

/SF 1b# = Source FIBN
/OPTN + Option from extended TRANSFORM statenent

execution; 0 if fron normal TRANSFORM

/PRRM1, /PARN2 = Destination file create paraneters fron

extended TRANSFORM statenent execution;

p 0 if fron nornal TRANSFORM

r 0

Exit:
OUTBS @ Start of transformed line. If original line

was copied into available memory start, OUTBS

nay point innediately after the original line,

Must be collapsed to /SYSEN if fatal error.

AVHENS @ End of transformed line unless fatal error.

Must be collapsed to /SYSEN if fatal error.

S? t {| iff end of file found on source file (sEOF)

JINLEN = Full length in nibs of input line. Unneeded
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if fatal error.

JLINEM = BCD line nunber of current line. Used in

reporting error messages. If sequential
line nunber is to be used, set to 0.

p : 0
Carry clear: Successful transformation

Carry set: Error occurred
C(3-0) = Error code
C(S) = 0 if error uas fatal (unrecoverable).

# 0 if error was recoverable.

Alloued to use.......
All CPU registers, $0-S11, $13, Statement and Function

scratch RAN, SNAPBF, RSTKBF, /LNLEN, /LINEW, /FLRG,

INBS, OUTBS, RVRENS

Stk lvls: 6 (max)

RARRRAARRRRAARARKRRARAARRRARKRARARAARARARRKRRRARARRRARRRARAR

INTERFACE TO TRANSFORM HANDLER FINISH-UP ROUTINE

Purpose:
To finish up the destination BASIC file after all TEXT
lines have been transformed into BASIC. There are

several cases to be dealt mith:

End of a Dry Run (aluays out-of-place transform):
If the destination file is on an external nediun, a

first pass or “dry run" 1s conducted without creating
the dest file, in order to deternine its necessary data

size. This routine calculates the needed paraneters
to create the file (see CRIF utility), and stores then

in /PARM and /PARNZ.

End of a Normal Run, Out-of-Place Transform:
If the destination file type requires a subheader or

Inplenentation field, it rust be properly initialized
since CRIF stored a default value in 1t when the file

uas created (see CRIF utility). For example, 1f the

destination 1s a BRSIC file, hex value 000000C0000F

must be uritten to the header to indicate that the link

chain heads have not been conputed for this file (file

has not been “chained"). If the file 1s in nenory, the

the proper link chain heads are computed and uritten to

the subheader. File data, such as links betueen sub-

prograns in BRSIC files, nay need to be updated.

End of a Normal Run, In-Place Transform:

If the source file type had a subheader or Inplerenta-

tion field, it nust be removed. If the destination
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file type requires a subheader or Inplenentation field,
1t nust be inserted after the file header and set to
the proper value. File data, such as links betueen
subprograns in BASIC files, may need to be updated.

End of an Inverse Transformation (Rluays In-Place):
If the source file type had a subheader or Inplenenta-
tion field, 1t 1t 1s stall there but nay need to be
updated to reflect the neu state. File data, such as
links between subprograns in BASIC files, nay need
to be updated.

Entry:
Output buffer collapsed (OUTBS, AVAENS point to SYSEN)
RA(15-14) = FIBM of destination file. Each line of the

source file (including EOF) has been read,
transforned, and uritten to the dest file.
The End of Data field 1n the FIB 1s set to
this neu end of file and, 1f the dest file
1s 1n nenory, any excess nibs beyond the
end of file have been renoved fron the

file chain. File 1s nou rewound.
1 iff transformation is in place (sTFINP)[2

d
w
n "n

S6 te 1 1ff at end of inverse transfornation
(sTFINV)

39 = 1 1ff at end of dry run (sDRYRN)
p t 0

Exit:
p z= 0
Corry clear:
No error

Carry set:
((3-0) = Error code (uill be treated as fatal error,

uith no possibility of recovering dest file)

Inclusive: Nay use any CPU register, S10

Stk lvls: 6 (max)

RARRARRARR RAR ARR ARR RARARRARARRARRARRRAAARRARAARKARARARRARAALR

TRFNBF FIELDS USED BY TRANSFORM ROUTINES
ERdd

TRFNBF Set by
Synbol Offset Size User* Contents

JERRCD 0 4 Error code
/SF 18M 4 2 Source FIBM
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JOF 164 6 2 Dest FIBM
/SFTYP 8 4 Source file type
/OFTYP 12 4 Dest file type
/COPYC 16 1 Dest file copy code
/STRY 17 4 Statuses during Xforn
/OLEN A 5 Dest file len TEST LEN)
JNUNLN 26 5 Line count (NUMLINES)

/LINEN Nn 5 H Line WN
/OPTN 36 2 X Transforn Option
/PRARM 38 S xX File Create Paraneter 1
/PRARN2 43 5 X File Create Paraneter 2
JINLEN 43 6 H Input line length
/F LAG 53 ? H Free for use by handler

* Where 'H’ indicates the field is set by the handler,
and 'K' indicates the field is set by the extended
TRANSFORM execution routine

12.3  plINRN - Poll Tiner# > 3 for ON/OFF VINER

Category: POLL File: JPSEXC::NS

Nane:(S) pVINRE - Poll Timer > 3 for ON/OFF TIRER

Type: POLL

Purpose:
Poll on Tiner® > 3 for ON TINER and OFF TINER statenents
Allous Lex File to extend these statenents to nore than

J tiners

Should poll be "Handled" (return with XM=0)?:
No - If this poll 1s handled

Return is through NXTSTR to continue
statenent/progran execution.

Meaning of “Handling” Poll (what does code do 1f handled?):
For ON TINER: Set up the bookkeeping

Rctivate the appropriate tamer
for OFF TINER: Deactivate the appropriate timer
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Entry conditions for handler
B[R) = Poll nunber (pTINRN)
HEX node.
P=0.

A(R) = Tiner¥ > 3 in HEX
D0 @ past TinerW expression

If ON TINER: DO @ tCDANR
Conna before timer interval

If OFF TINER: DO @ Remark or tEOL or t@

PCRODR @ Statenent length byte for statenent
(PCADDR) + 2 tON or tOFF

Nornal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):

Return through NXTSTA to continue statenent execution
HEX node.
NOTE :

If binary code invokes BASIC through CALL:
PCADDR nust be saved on the GOSUB stack before CALL

Call PSHUPD
and restored before NXTSTN 1s jumped to

Call POPUPD

Nornal exit conditions from handler 1f not handled:

Carry clear
HEX node.
Xn=1.

Error ex1t conditions fron handler:

There 1s no error return fron this poll

Available subroutine levels:
--POLL handler is one level shallower than caller--
6 levels available

What registers/RAN nay be used if handled?:
--R-D, DO, D1, P aluays available--
This is a Statement Execute
All RAM and registers allowed during Statenent Execute

What regu sters/RA nay be used if not handled?:
--R-D, DO, D1, P always available

What registers/RAN nay be used if error exit:
No error return allowed

Special considerations :
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Tokenized forn of statenents:
ON TINER:

Stnt Length, tON, Timer expression, tCONNA,
Interval expression, tGOTO or tGOSUB, statenent ident.

OFF TINER:
Stnt Length, tOFF, Tiner expression

To service a Tiner when 1t goes off:
Respond to pSREQ poll to set sExcept

to indicate an Exception has occured
Respond to pExcept to actually service the timer

To execute Tiner branch:
Use GOTO+ entry point after:

Setting sGOSUB ($3) if GOSUB
Reactivating Taner if GOTO
Setting sEXTGS (S55) to indicate external entry
Setting sXHORD (S9) for lineN searching
Pushing Return Address (fron Tiner interrupt)

on stack
Tracing FROM Jine
(see ONTINR for parallel code)

Envisioned application(s):
Extending Tiners to an infinite nunber uith a Lex file
that allocates an I/0 buffer to keep track of pending
tiners.

History:

Date Progranner Modification

ous» AddedPoll
04/19/83 Jp Revised Poll docunentation

17.4  plOPYx - Poll for COPY to external device

Category: POLL File: JPSEXC::NS
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Nare:(S) plOPYx - Poll for COPY to external device

Type: POLL

Purpose:
Poll for COPY utility execute
External source or destination file specifier found OR

Destination device on PORT 1s of unknoun type

Should poll be "Handled" (return with Xn=0)?:

Yes - If successful COPY occurs

Meaning of "Handling" Poll (uhat does code do if handled?):

COPY source file to destination file on appropriate

device

Entry conditions for handler (registers, ST, RAN, etc.):
B(R) = Poll number (pCOPYx)
HEX node.
P=0.

If D(0) = External Device (0(0)>=8)
sEXTDV = 1 (50)
sUNDEF = 1 (S1) if both filenanes undefined = 0

sDEST = 0 ($3)
A x First 8 characters of source filenane

Blanked filled
RO(0-3)= Last 2 characters of source filenane

Blanked filled if none
D(R) = Source device infornation fron RDINFO

D(0) = Device type
D(1-4)= Devices internal coding

HPIL used Device 8 --- see NOTE belou

R2 x Destination device info fron RDINFO

SAVSTK holds source and destination information
(See Special Menory/Pointer Considerations)

If D(0) = Unknoun device type (1 ¢ D(0) < 7)
A = First 8 characters of destination filenane

(blank filled)
RO(0-3)= Last tuo characters of destination filenane

(blank filled)
D(0) = Device type
D(1) = ExtenderW
D(2) = PORT
STHTRO = Start of source file
SAVSTK holds source and destination information

(See Special Nemory/Pointer Considerations)

Nornal exit conditions fron handler if handled (ST, RAN,
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registers, etc.):
Carry clear
HEX node.
Xn=0.
R1 = Start of file just copied if 10 NAINFRANE
Source file copied to destination file on appropriate
evice,

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
Rn=1.

Error exit conditions fron handler:
Carry set.
HEX node.

C[0-3] = Error nunber,
COPY was not sucessful due to indicated Error Number

Available subroutine levels: 6
POLL handler is one level shallower than caller--

COPYu uses 6 levels: The handler nust be able to

Return to POLL

NOTE:
HPIL uses Device Type=8

This device type is set in response to pFSPCx poll

uhen the file specifier is being evaluated
Other device handlers nust be assigned their special

special device type by the Resource Rllocation Czar
(See HP-71 INS Volume 1)

Respond to pFILXQ for non HPIL device to gain control

of the File Specification execute

Devices on PORTS (ex: EEPROM) should use Device types
betueen 3 and 6. This device type uill be encoded in
the ID of the nodule plugged into a PORT.

These Device types nust be assigned by the Resource
Allocation Czar (see HP-71 INS Volume 1)

What regisers/EA nay be used if handled”:
R-0, 00, D1, P
RO,R1,R2,52,53,54,55,56,57,58,59
Dont’ use STNTDO (saved status for CHAIN)

What regeters/BAn nay be used if not handled?:
R-0, 00, D1, P
R1,54,55,56,57,58,S9
Don't use STNTDO (saved status for CHAIN)
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Hhat registers/RAN nay be used if error exit (POLL only)?:

R-D, DO, D1, P
RO,R1,R2,S2,S3,54,55,56,57,58,59

Don't use STNIDO (saved status for CHAIN)

Special nenory/pointer considerations (are pointers funny?):

The SRVSIK area has been moved toward LOU renory due to

the 1ssuing of the POLL. Therefore, all offsets into

the SRVSTK area must SUBTRACT the 1POLSV (62 decinal)
fron the SAVSIK pointer to access the file infornation.

Saved infomation:

SAVSTK-5 (- 1POLSV) = Source Device information 5 nibs

SRVSTK-25(- 1POLSV) = Source filenane 20

SRVSTK-30(- 1POLSV) = Destination Device info 5

SAVSTK-50(- 1POLSV) = Destination filenane 20

Envisioned application(s):

Rllow COPY T0 filename: TAPE
RlJou COPY 10 filenane:PORT(1) where EEPROM in PORT(1)
Allow COPY 10 a special device in a PORT
Rllou COPY TO an external device NOT HPIL

History:

Date Progranner Modification

07/19/82 JP Added docunentation
12/18/82 JP Conbined pCOPYd with pCOPYx
03/21/83 JP Changed entry conditions (STHTRO)

05/11/83 JP Modified docunentation
08/11/83 JP Restricted STRIDO usage

17.5 pCURSR - (ursor Key with non BASIC file Poll

Category: POLL File: JP&NEN::NS

Nare:(S) pCURSR ~- Cursor Key with non BASIC file Poll
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Type: FPOLL

Purpose:
Fast Poll to allow the Cursor Keys to be used uith

non BASIC files:
Cursor Up, Cursor Doun, Cursor Top, Cursor Botton

Should poll be "Handled" (return mith Xn=0)?:
No this is a TRKE OVER poll

Meaning of "Handling" Poll (uhat does code do if handled?):
Perforn Cursor Key on file, return to NAIN3O/NMRINLP
See notes below.

Entry conditions for handler:
Corry set
B[R]) = Poll nunber = pCURSR
HEX node.
P=0.

Type of Key: Status: sCURUP ($2) sCURBT ($3)
emmm —o--o~- commen Smo--

Cursor Botton 0 1
Cursor Top 1 0
Cursor Up 1 1
Cursor Down 0 0

Call RDCHD+ to get Filetype returned in R2

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node
Perform Cursor Key on file
GOVING to MAINO

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,
S2 and $3 nust be preserved

Available subroutine levels: 5
FPOLL handler is tuo levels deeper than caller

Invoked fron CURSOR keys --- top level

NOTE:
The file type of the current file can be deternined:

Call ROCHD+; R2 = File type on return

Uhat registers/RAN nay be used if handled?:
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R-D, DO, D1, P aluays available--
Anything nay be used: Status,RO-R4, SCRICH...
CURRL (4 nibs) holds the current BASIC file line nunber

This field nay be used 1f CURRENT file is line nunbered

Hhat registers/RAM nay be used if not handled?:
R-C, 0[(15-5) DO, D1, P alumays available
NOTE: D[A) 1s sacred in FPOLL!!--
RO -R4

Special nenory/pointer considerations (are pointers funny?):
Take care when returning to the NAIN LOOP

NAIN3O is the return point for Cursor Keys in BRSIC
The line has been deconpiled
The prompt 1s sent and the display built (BLDDSP)

NAINLP 1s the return point 1f NOTHING 1s displayed
CR/LF with no delay has been sent (S-CRLF) prior

to displaying the line,

Envisioned application(s):
Rllou Cursor keys to display lines of a non BASIC file

The handler is responsible for naintaining the
“Current file" position. Possibly an 1/0 Buffer can
be used.

History:

Date Progranner Modification

03/01/83 JP Added poll
04/14/83 JP Revised docunentation
06/02/83 SU If null file, check for RUTO node;

Not AUTO node => goto NAINLP
AUTO node => display curr line

(Before, went to NRINLP regardless)

12.6 POLL - Poll LEX Files with Process Nunber

Category: POLL File: JP&POL:: NS
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Nane:(S) POLL - Poll LEX Files uith Process Nunber
Nane:(S) POLLDs - Poll LEX Files adjusting RVNERE in D(R)

Purpose:
Poll R11 LEX Files for Special Processing
Pass a Process #, and Paraneters to each LEX File

POLLD+ entry used for routines needing to pass AVIENE
in register D(R). This value is adjusted to
reflect the save area used by POLL.
Currently used by Parse and Deconpile.

Entry:
POLLD+: Sets D(R) to what AVREME will be during poll,

then falls through to POLL
Used during Parse and Deconpile

Exanple:

GOSBVL =AV3=DO Set RVRENS @ DO
GOSBVL =POLL Issue Poll
CON(2) =pDEVCp Device Parse Poll
GOsSBvL =D=RVhE Reset D(R) @ RVNERE
GOC ErrRtn Error Return
7n=0
GOYES Handle Handled by LEX File
“oe Not handled

POLL: Process @ Calling Routine Return Address
Processed = CON(2)
HEX Node

Exanple:

GOSBVL aPOLL Issue Poll
CON(2) =pFILXQ File execute poll
60C ErrRtn Error Return
Xn=0
GOYES Handle Handled by LEX file

cee Not handled

Rssunes:
NTHSTK is active when called

Any routine polling with active stack nust update
RVAENE to top of stack pointer

Uses SNAPBF for temporary storage of registers
Uses SAY. X to stack POLL anfornation
Moves renory fron FORSTK --> AVNENE before Save
Nernory cnech w/o LEEMAY for Poll Save Area
Calling routine return address saved on GOSUB stack
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Hill be updated if nenory noves during poll

Entry to LEX File Poll Routine:
Carry Clear to indicate Normal Poll (see FPOLL)
B(A) = ProcessM

B(B) = Process M
B(2-4) = 0

R,D,00,D1 = Original Contents fron Calling Routine
R registers, Status are untouched by POLL
RO-R3, status cannot be destroyed while identifying
Process.

3 levels of subroutine stack saved
One nore stack level available than routine issuing

the Poll

Exit:
Carry set

Insufficient Menory to Issue Poll OR
Error return / “Sonething Funny” fron LEX File
Rll registers & pointers preserved fron LEX File

EXCEPT A,B
R,C have the sane value on retum

The contents of C on return fron LEX file are
saved 1n RA, then put back into C before return
Allows LEX Files to return Error N in (0-3)

If not enough nenory to save POLL info
C(0-3) <-- efiEN

A routine issuing POLL should check for CARRY
If there was not enough nenory to issue the poll
this exception should be noted/indicated.

Carry clear
Look 8 XN to deternine if handled
If Xh=0

Process has been handled by LEX File
Rll regs & ptrs preserved fron LEX File

EXCEPT B,C
A 1s NOT destroyed

If Xn=1
Process has NOT been handled
Registers & pointers restored to Entry values

EXCEPT B,C
A is not destroyed

A POLL responder nust return with CARRY CLEAR
« if NOT error return or NOT handled

R POLL responder nust return with CARRY SET
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if Error return
C(0-3) should hold the Error Nunber

It uill be saved in R, then restored to C

Take over handler
The poll respondér does not return to the POLL routine
This is allowed by certain individual polls as

indicated in their documentation headers
The handler MUST:

GOSBVL =COLLAP to collapse POLL Save info
GOSBVL =POPUPD to pop POLL issuer's rtn address

Calls: SALLOC, CRGJINP, FIRSAV, RESRTN, RESSVA,

GLXPOL, SNRPSY, SNAPRS, MOVEU3, SNAPBF
RSTK<R, PSHSTL, RMERCKL

Uses: ,
Exclusive: B,C,SNRPBF,P, SARVSTK, 2 levels in RSTKBF
Inclusive: B,C, SNAPBF,P, SRVSTK, 2 levels in RSTKBF

Sth lvls: Preserves all levels
POLL saves Calling Return Rddress on GOSUB
stack so it will be updated if nenory noves

Detail:
B(R) s Processil
B(B) * Processi
B(2-4) 0

Save Stack:
Low Memory

s]Rp A 16
=10p 0
=1D1p [1]
=100p 00
s1P0Lp Poll Nunber
=]RTN2p Rtn Level 2
sIRTIN3p Rtn level 3
:]BPOSp Relative Position in LEX Buffer 5 @ SRVSTK - §

High Memory
Length of Save Stach = 62 3 3E hex

-
—

(
L
N
T
N
i
N
°
K
I
3

GOSUB Stack:

crear crc mre c snes

emo ® i ——.--

Return Type = F indicate an Update Address
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Original contents of A,D,00,01 sent to each LEX File

Carry clear, XN=0 on call to each LEX File
R registers and status untouched

3 Jevels of subroutines saved
Return Level 1 is saved on GOSUB stack as update

address incase nemory noves during a Poll
Return Level 2 and 3 are saved in SAVSIK area

Information saved by POLL is stacked from SRAVSTK

toward LON nenory.
RVHENE is adjusted above saved information.
AVNENE is readjusted uhen POLL returns

This allous POLL to be called "recursively"

If “Error” Response from LEX File (Carry Set)
All registers 8 pointers left intact EXCEPT A,B
R is used to save C during restore
A,C have the returned value of C when rtn to Caller
C(0-3) «-- Error nunber

If "nornal” Response from LEX File (XN=0)
R11 registers & pointers left intact EXCEPT C,B
C has the value of AR on return

If no LEX File respond (Xn=1)
Restore R,D,D0,D1 to entry values
RTINSXR to Calling Routine
C is NOT set to

If LEX File uishes Poll to continue to others

Carry nust be clear, Xn=1
If "non-original" contents of R,D,D0,D1 are
to be sent to other LEX Files, the information
above SRVSTK can be altered by the LEX File

Rlgori thn:

Save R,D,D0,D1,Rtn Lvl 1 temporary in SNAPBF (SNAPSV)

If not enough merory to save info (SALLOC)

Restore saved registers and pointers (SNAPRS)
Adjust return address past Process #
C <--- Error Nunber (eNEN)

RINSC

Save Return Level 2 & 3 cus SALLOC uses 2 (0,00)

Rllocate SAVSTK area (SALLOC)
Restore Rtn Lv] 3,2 to stack
Move temporary save info to SRVSIK (NOVEVI)
Read Return Level 1, read processt @ Rtn address
Nrite process ® over Return Level 1 location
Adjust Return Level 1 past Process #, saving in A(R)
Save Rtn Levels 2,3 in SAVSTK
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Save 2 levels in RSTK Buffer (R<RSTK)
Push Rtn Level! on GOSUB stack to be updated (PSHSTL)

Nake sure LEEWAY js NOT checked when pushin
Restore Return Levels TRsTK<R)
Initialize Relative Offset into LEX Buffer to 0
Get LEX File POLL address (GLXPOL)
If LEX file POLL address (Carry Clear)

Save updated Rel. Position into Buffer in SRVSIK
Push LEX file junp address on stack
Restore registers, pointers,process (RESSVRA)
Pop LEX file jump address
Clear XN flag
Gosub to LEX File Poll Routine (CRGINP)
Clear B(S) to save carry fron LEX file return
If Carry set (Error response fron LEX File)

Set R=( to preserve C during restore
qoto 2;

If LEX File responded (Xn=0)
Set B(S) = 1
goto 2;

else (No response) (Xn=1)

Restore Relative Position in LEX Buffer

goto 1; (Continue polling)
Save current R,D,00,D1 in SNRPBF and
Restore return lvls 2,3; Release SAVSTK (RESRIN)

Restore current R,D,00,01,Rtn Lvl 1 (SNRPRS)

Push Rtn Lvl 1 back on stack
Set C=R
Return indicating carry fron LEX File  (B(S))

else
(No nore LEX Files in LEXBUF)

Restore R,D,D0,01 fron SAVSTK (RESSVA)

Save R->D1,Restore Rtn lvls, Release SAVSTK (RESRIN)
Restore R->D1,Rtn! fron SNAPBF (SNAPRS)

Push Rtn Lvl 1 back on stack
RTNSXN

History:

Date Progranner Modification

07/13/82 JP Modified docunentation

10/14/82 JP No Leeway check when allocate Save Rrea
10/14/82 JP Reurote to interface to SNAPBF

01/31/83 JP After SALLOC, restore RSTK fron DO

02/05/83 JP Reurote to save Rtn Rddrs on GSBSTK

02/05/83 JP Set Xn=1 if Carry set/Error return
02/15/83 JP No Leeruay Check when PSHSTK called
03/01/83 JP Rdded 1POLra to D(A) in POLLD+ entry
06/01/83 JP Added NENCHK of (1POLSV + IRTNARDR)
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17.7 FPOLL - Fast Poll all LEX files with Process WN

Category: POLL File: JP&POL::NS

Name: (S) FPOLL - Fast Poll all LEX files uith Process W

Purpose:
Poll LEX Files FAST, nothing is saved

Entry:
Processh @ Calling Routine Return Rddress
Process = CON(2)

Exanple:

GOSevVL =FPOLL
CON(2) =pMNLP Main Loop Fast Poll

At entry to LEX File POLL routine:
Carry Set to indicate FAST Poll
B(R) = Processi

B(B) = Processd
B(2-4) = 0

D(R) = Relative Position in LEX Buffer
Must be preserved ALWAYS fH!

If the Pell Handler is responding
and handling the poll such that
the Poll will stop: D nay be used.

RO,R1,R2,R3 intact

A LEX File may not destroy RO-R3 while deternining wheth??
to respond. Individual POLL routines nust be checked 7”

register usage when responding.

Stack levels are 2 deeper than caller

Exit:
P=0

Rssuning no LEX File has set P
Xn=0

Process has been handled by LEX File

Xf=1
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No response to Poll

If a LEX File wants the Poll to continue to others
XN=1 on return
Registers needed to be passed to other LEX Files
rust be preserved !!!!!

Typically a fast poll nust continue to ALL LEX files

Calls: 6LXPOL

Uses..... oe
Exclusive: A(R),B(R),C(R),D(R),DO,D1
Inclusive: R(R),B(R),C(R),D(R),D0,D1

D(R) cannot be destroyed by any LEX File
RO-R3, status must renain intact while deternining if

reponding to poll.

Stk lvls: 2

Rlgorithn:

Initialize Relative Offset to LEX Buffer to 0
1: Get LEX File Poll Address (GLXPOL)

If LEX File Poll Address (Carry clear)
Save Relative position in LEX Buffer (D)
Retrieve Process WN
Clear XN
Gosub to LEX File's Poll routine w/ Carry set
If LEX file did not respond (Xn=1)

Restore relative position in LEX buffer
goto 1;

else
Adjust Return Address past Processi
RIN

else
Adjust Return Address past Processi
RINSXN

History:

Date Programmer Modification

07/13/82 Jp Modified docunentation
06/09/82 JP Packed out CRGINP/set carry:FPOLAO
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17.8 pPARSE - Parse Take Over Poll

Category: POLL File: JP&PR1::NS

Nane:(S) pPRRSE - Parse Take Over Poll

Type: FPOLL

Purpose:
Parse take-over to allow a LEX file to parse an input
line as other than BASIC

Should poll be "Handled"
Don't worry about XM, since if handled, there's no return

Meaning of “Handling” Poll (what does code do if handled?):
Parses line, acts accordingly, returns to RRINLP.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set
8[R] = Poll nunber.
HEX node.
P=0.
INBS points to input line

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Return to NAINLP

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,

Available subroutine levels:
5

NOTE:

--SCRATCH RAN TO CONSIDER BELOW: --
--STAT/FN Scratch, SCRICH, SNRPBF, TRFMBF, LDCSPC,--
--LEXPIR. --

What registers/RAN nay be used if handled?:
R-D, DO, D1, P
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RO-R4, SO-S11, STHT/FN scratch

Hhat regis ters/RAn nay be used if not handled?:
A-C, D[15-5) DO, D1, P
RO-R4, $O-S11, STMT/FN scratch

Special nenory/pointer considerations (are pointers funny?):
No

Envisioned application(s):
"Auto Connent’
Alternate language parse (in conjunction with pEDIT)

History:

Date Progranrer Modification

02/15/83 S.M. Added poll

17.9 pfSPCp - POLL for File Specifer Parse

Category: POLL File: JP&PRI::NS

Nane:(S) pFSPCp - POLL for File Specifer Parse

Type: POLL

Purpose:
POLL for File Specification Parse.
Unquoted string is not a legal nainfrane file nine,

Either:
a) the 1st character isn’t a letter or colon

(device specifier starting with a character
other than a colon)

OR
b) Valid file nane 1s followed by a

“non-terninating” character, ie one in the
RSCII range of “." to "2" (wath the exception
of ":" and “@'). The character nay be a part
of the file nane (as 1n a file nane with nore
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than 8 characters or a file nane that starts
uith a letter, but contains a character other
than a letter/digit) OR it nay be a deliniter
betueen the file name and the device specifier,

Should poll be "Handled" (return with XNn=0)?:
Yes - If File specaficer 1s recognized

Meaning of "Handling" Poll (what does code do if handled?):
Parse and tokenize file specification analogous to
the nainfrane tokenization:

Filenane over 8 characters or a file nane with a
non letter/digit character enbedded in 1t.
tLIIRL <asciy file nane>
Ex: ABCX or RBCDEFGH

Filespec beginning with character other than a letter
or a colon:
t(OLON tLITRL <asci1 file specifier
Ex: /NRND

In the first case above, if the valid file nane is
innediately followed by a 'non-terminating’
character not recognized by the responder
(letter in the ascil range '.’ to '2’ not
including letters/digits or '@'), a poll to pDEVCp
nay be appropriate.
tLITRL <ascai file nane> tCOLON tLITRL <ascii device?
Ex: RABC_X.DISC or RBCDEFGHI/DISC

Entry conditions for handler (registers, ST, RAM, etc.):
$4=510=57=0
B[R] = Poll nunber (pFSPCp)
HEX node.
P=0.
D(R) = (RAVNERE)
D1 @ Start of File specification

(D1 points past any preceding blanks)
DO @ Position in Output Buffer to begin output of

File specification
R3(5-9)=D1 start of file specfication input
R3(R) = 00 @ start of file specifcation output

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
P=0
§$4:257:=510=0
HEX rode.
Xn=0.
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File specification is accepted and output @ DO
See NOTE below

DO past last token of file specificaiton
D1 past file specification in input buffer
R3 intact fron entry

Nornal exit conditions fron handler if not handled (ST, RAA,
registers, etc.):

Carry clear
P=0
HEX mode.
$4:57=810=0
Xn=1,
RI intact fron entry

Error exit conditions fron handler (POLL only):
P=0
Carry set.
HEX node.
§7=510=0
R3 intact fron entry

Available subroutine levels: 6
POLL handler 1s one level shallower than caller--
FSPECp uses 5; therefore Handler can use 6

What regis tera/RAN nay be used if handled?:
R-0, 00, D1
RO,R1,R2,R4
STAIDY, S-RO-0, $-RO-1, SCRICH, all of function scratch

What registers/RAN nay be used 1f not handled?:
R-D, 00, D1
RO,R1,R2,R4
STNID1, S-RO-O, $-RO-1, SCRICH, all of function scratch

What pegietersRAN nay be used if error exit (POLL only)?:
R-D, 00, D1
RO,R1,R2,R4
STNID1, S-RO-O, $-RO-1, SCRICH, all of function scratch

Special nenory/pointer considerations (are pointers funny?):
No.

Detail:
If HPIL is plugged in, 1t will ansuer this poll.
Therefore, any other LEX file answering this poll
should use an anologous tokenization schene for the file
nane/device specifier tokenization so that file specifier
execution works properly.
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To get control during execution, respond to pFILXQ. This

is a poll that 1s NOT ansuered by HPIL. If this poll

is not ansuered by another LEX file, another poll 1s sent

out later which HPIL ansuers.

For nore information on hou HPIL tokenizes devices, see the

Detail portion of the docunentaion on pDEVCp.

Envisioned application(s):
Handle external file specifiers

R123456789
R123456789/DISC
A123. UAND
AB_X. DISC
JHAND

History:

Date Progranner Modification
coco mce= ema em cw nee [RapeERERE EE EE EEEE

07/15/82 JP Rdded docunentation

05/07/83 JP Nodified docunentation

12.10 pDEVCp - Poll for Device Specifier Parse

Category: POLL File: JP&PRI::NS

Nane:(S) pDEVCp - Poll for Device Specifier Parse

Type: POLL

Purpose:
POLL for unrecognized device specifier following
If a file nane preceded the colon, it has already been
uritten to the output buffer,

nett
. .

Should poll be "Handled" (return with XH=0)?:
Yes if Device specifier is recognized by handler,

Meaning of "Handling" Poll (uhat does code do if handled?):
Parse and output tokenized forn of device specifier

17-27



WP-71 Softuare 10S - Entry Point and Poll Interfaces
Poll Interface Descriptions

See detail belou

Entry conditions for handler (registers, ST, RAN, etc.):
B[R] = Poll nunber (pDEVCp)
HEX node.
P=0.
$4:572510=0
D1 past colon in file specification
1f a filenane was specified, its tokenization was
written to the output buffer 8 DO points past the

last character of the filenane
D(R) = (RVHENE)
R3(A) = DO @ start of tokenized filespec in output

buffer
R3(9-5) = D1 @ start of file spec in input buffer

Normal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Corry clear
$4:57=510=0
P=0
HEX node.
Xn=0,
Tokenized device written to output buffer
DO points past the tokenization

D1 is past the corresponding text in the input buffer

RI preserved fron entry

Normal exit conditions fron handlerif not handled (ST, RAN,

registers, etc.):
Carry clear
$4357:510=0
P=0
HEX node.
Xnsq,
Tokenized device specifier written to output buffer
DO points past tokenization
D1 points past device specifier in input buffer
R3 preserved fron entry

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
P30
$10=0
R3 preserved fron entry

Available subroutine levels: 6
FSPECp used 5 levels

NOTE:
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If PIL is plugged in, it responds to this poll;

it accepts ALL device specifiers follouing the colon.

Therefore, all LEX files should tokenize device

specifiers in the sane nanner so that during execution

the filespec execution routines work properly.

Respond to pFILXQ to gain control at execution. HPIL

does not respond to pFILXQ.

Detail:
HPIL tokenizes devices as follows:

device word: (:1RPE)
tCOLON tLITRL ¢ascii device word»

accessory ID: (:232)
COLON tX cexpr> [ tCOLON <expr> J [ tSEMIC <expr> }

volure label: (.LRBELY)
COLON tSEMIC cliteral up to 6 chars> [ tSEMIC <expr> ]

Loop WN

address: (:1)
tCOLON cexpr> [ tSEMIC <expr> ]

(seqH) (loopM)

assign word: (:1V)
tCOLON tLITRL cassign word> [ tSEMIC cexpr> ]

"wee (*)

tCOLON t*

What registers/RAN nay be used if handled?:
R-D, DO, D1
RO,R1,R2,R4
STNTD1, S-R0O-0,S-RO-1, SCRICH
Rll of function scratch

Uhat registers/RAN nay be used if not handled?:
R-0, 00, D1, P
RO,R1,R2,R4
SInTp1, S-RO-0,S-RO-1, SCRTCH
All of function scratch

What registersIAN nay be used if error exit?:

R-0, 00, D1, P
RO, R1,R2,R4
sStnip1, S-R0-0,S-RO-1, SCRTCH
Rll of function scratch

Special nemory/pointer considerations (are pointers funny?):
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No

Envisioned application(s):
RBC: TAPE
: TAPE

History:

Date Programmer Modification

07/19/82 JP Added documnenation
05/08/83 JP Modified docunentation

17.11 pRUNft Poll on RUN with unknoun filetype

Category: POLL File: JP&SYS::NS

Nane:(S) pRUNFt - Poll on RUN with unknown filetype

Type: POLL

Purpose:
Poll on RUN uith file of "unknoun” filetype
Filetype is NOT BASIC or Binary

Should poll be "Handled" (return with XH=0)?:
No - this is a take-over Poll

Meaning of "Handling" Poll (uhat does code do if handled?):
Take over the RUN execution of the file

Entry conditions for handler (registers, ST, RAH, etc.):
B[R) = Poll nunber (pRUNft)
HEX mode.
P=0.
A(R) = File type (HEX)
R2(R)= File type (MEX)
D1 @ file length (offset) field in file header

% nibble read @ D1 = Offset to next file
Current D1+ offset --> Next file start
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CAT file length =
File offset value - Offset to data of file

sCONT = 1 if CONT (S10)
sCONTK = 1 if CONT/RUN key (S9)
sCHRIN = 1 1f CHRIN statenent (S11)

Nornal exit conditions fron handler 1f handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
Xn=0,
GOVING to NRINOS
or
GOVLNG to BSCEXT to exit the BASIC interpreter

This 1s done by BASIC and Binary prograns
Filetype read, Buffers are flushed
A fast poll is issued: pBSCex

See NOTE below

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=1,
Preserve Status

Error exit conditions fron handler
Error returns are ignored.
If the POLL returns:

If carry set ---> “elEN" fron POLL
else 2--> “eF TYPE" fron RUN

Available subroutine levels: 7
--POLL handler 1s one level shallower than caller--
RUN 1s a top level statenent/connand

NOTE:
Any Lex File running a non BASIC file should:

Clear the SUSP annunciator
Set the PRGM annunciator (see SFGPGN)
Collapse all BASIC stacks (see CLPSTK)
Set CURRST, CURREN @ file (see EDIT20)

Responder should 1ssue a pRUNnB (RUN non BASIC) Poll
The nainfrane issues a "pRUNnB" when
running a Binary file with the filetype in R(R)

What registers/RAN nay be used if handled?:
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--A-D, DO, D1, P aluays available--
RUN is in conplete control at this point

What registers/RAN nay be used 1f not handled?:
--A-D, DO, D1, P aluays available
Global status (S12-S15) are sacred

What registers/RAN nay be used if error exit?:
No error exit allowed

Envisioned application(s):
Extend RUN statenent to handle other file types

History!

Date Progranner Modification

09/16/82 JP Added Poll
01/16/83 JP Check carry fron Poll
04/19/83 JP Updated Docunentation
04/24/83 JP Changed entry conditions

17.12 pRUNnB - Poll before non BASIC file exec (BIN)

Category: POLL File: JPRSYS::NS

Nane:(S) pRUNnB - Poll before non BASIC file exec (BIN)

Type: POLL

Purpose:
Poll before starting execution or continuing execution
of a non BASIC file

Poll before running a BINARY file

Should poll be "Mandled" (return with XN=0)?:
No - let this poll go to all other Lex files

Meaning of “Handling” Poll (what does code do if handled?):
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Perforn any “systen” or special initialization needed
before Binary file 1s executed.

Entry conditions for handler (registers, ST, RAM, etc.):
B{R) = Poll nunber (pRUNnB)
HEX node.
P=0.

R2(R)= File type of file to execute
DO @ Start of code to execute
BASIC stacks have been collapsed

beneral purpose poll

Nainfrane poll will ALHAYS be Binary exeucute
R2(R)= fBIN
DO @ Start of binary file
If sCONT (S10) = 11

Executing a CONT statement
CNTADR 1s always zero, unless a Lex file has

set this (see pBSCex Poll)
Therefore, CONT 1s aluays a RUN

If sCONTK (S9) = 1
RUN or CONTK hit

If sCHRIN (S11)= 1
CHAIN statenent

SUSP annunciator has been cleared
PRGN annuciator and PgnRun flag have been set
Current file pointers @ Binary file

Nornal exit conditions fron handler if handled

This poll should NOT be indicated as handled so
other Lex files can "set-up" before execution.

If Lex file wants to be the ONLY Lex file to handle:

then:

Carry clear
HEX node.
XN=0.
DO must be PRESERVED!!!
Preserve $3

Nornal exit conditions fron handler if not handled

Carry clear
HEX node.
Xn=1.
Status intact: sCONT(10), sCONTK(S9), sCHRIN(S11),S3
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Error exit conditions fron handler:
Error return has no neaning ---

Available subroutine levels:
--POLL handler 1s one level shallower than caller--

This is a RUN... therefore all levels (6) available
Must be able to return to POLL routine

NOTE:
See Special nenory/pointer considerations

What registers/RAN nay be used if handled?:
--R-0, DO, D1, P aluays available--
--R0-R4, scratch RAN?--

What registers/RAM nay be used if not handled?:
--R-D, DO, D1, P aluays available
--RO-R4, scratch RAN?--

Nhat registers/RAN nay be used if error exit (POLL only)?:
No error exit allowed

Special nenory/pointer considerations (are pointers funny?):

Binary Files will aluays be RUN/CONT fron the start of
the file... it is "inpossible” to systenatically
return a neaningful CONTinue address through the BASIC
loop. If a Binary file wishes to inplenent CONT...
it should respond to the pBSCex poll:

If current filetype is Binary and sERROR=1
Update CNTRDR Binary code to (ONTinue at
Set the SUSP annunciator (SFLAGs)

If a Poll Handler intends to CALL BASIC fron within:
Return Rddress to Poll nust be saved on the GOSUB stack

(Use PSHUPD and POPUPD)
The FORSTK nust be adjust OVER the Poll Save information
before the CALL and readjust after. CALL uses the
FORSTK pointer to save infornation and if FORSIK is
not adjusted, Poll Information is overwritten

Before CALL After CALL

D1=(5) =FORSIK "
R=DAT1 AR *
C=0 A .
Lc(2) =1POLSV *
RzA-C A R=R+C AR
DRTI=AR AR DAT1=A R

Envisioned application(s):
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Set up 1/0 buffers before Binary execution or sone
type of non-BRSIC file.

History:

Date Progranner Modification

09/16/82 JP Added Poll
01/16/83 JP Generalized Poll for any file type

04/22/83 JP Upgraded documentation
04/25/83 JP Pass File type in R2 instead of RA

17.13  pBsCen - Poll entering BASIC interpreter

Category: POLL File: JP&SYS::NS

Nane:(S) pBSCen - Poll entering BRSIC interpreter

Type: FPOLL

Purpose:
Fast poll when entering BASIC interpreter

Should poll be "Handled" (return mith XH=0)?:
No - Either this poll is a TAKE OVER poll

or it should continue to ALL LEX files

Meaning of "Handling" Poll (what does code do if handled?):
Take over BASIC interpreting
Set up infornation/buffers/flags before execution
begins, then let Poll continue

Entry conditions for handler (registers, ST, RAN, etc.):
--Carry set on entry iff fastpoll--
B[R] = Poll number (pBSCen)
HEX node.
P=0.

If PgnRun ($13)
Progran about to be executed (RUN/CONT/SST)

1f NoCont (S14)
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SST (Single stepping)
If sCONT (S10)

Continue
If sCONTK (S9)

CONT or RUN Key
| RO @ EOL or "@" prior to statement to execute

else
Keyboard execution fron Statement Buffer
RO @ Statement length byte of statenent

Normal exit conditions fron handler if handled (ST, RAM,
registers, etc.):

HEX node.
This poll should never be "nornally” handled
Either the LEX file takes over or allows other
LEX files to respond.

Nornal exit conditions from handler if not handled (ST, RAM,

registers, etc.):
HEX wode.
Xh=1,
Global status intact
Do not use SJ

Available subroutine levels:
--FPOLL handler is tuo levels deeper than caller--
This is a "top level” poll --- 6 levels available--
Must be able to return to Poll routine

NOTE:
GOSUB, CALL, FNx invoked fron the keyboard will appear
as Keyboard Execute. The PgnRun flag will be clear.

Program execution mill begin mith NO indication.

For CALL: pCALSV polls when CALL execute begins
Fx: pFNIN polls uhen FNx executes begins

Binary Files will aluays be RUN/CONT fron the start of
the file... it is "inpossible” to systematically
return a neaningful CONTinue address through the BASIC
foop. If a Binary file uishes to implement CONT...
it should respond to the pBSCex poll:

If current filetype is Binary and PgnRun=1
Update (NTRDR Binary code to (ONTinue at
Set the SUSP annunciator (SFLRGs)

What registers/RAN nay be used if not handled?:
--A-C, D[15-5) DO, D1, P aluays available (FPOLL only)--
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--NOIE: D[R] is sacred in FPOLL''--
--R1-R4, ST (low 12), scratch RAN--

This 1s a top level poll ... nothing else is going on

Envisioned application(s):
Inplenent BREAKPOINT capability within program:

Set sExcept at entering to allow checking af ter
each statenent

Indicator to FORTH/VISICALC type applications that
BASIC has been invoked.

History:

Date Progranner fodification

01/16/83 JP Added Poll
04/23/83 Jp Updated/revised docunentation

17.14 pBSCex - Poll to Exit BASIC Interpreter

Category: POLL File: JP&SYS::RS

Nane: (S) pBSCex - Poll to Exit BASIC Interpreter

Type: FPOLL

Purpose:
Fast Poll when Exiting the BASIC interpreter
Indicates progran/statenent execution is stopping
Caused fron:

End of line of statement execution
Progran ENDing or STOPping
Halt from: RTIN key, SST, PAUSE, Error
Ending a Binary progran

Systen is about to return to MAINLP

Should poll be "Handled" (return with XH=0)7:
No - This poll should never be "handled"
Either the LEX file "TAKES OVER"
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or responds "not handled" so other LEX files nay
respond.

Meaning of "Handling" Poll (uhat does code do if handled?):
Clear/update information
If TAKE-OVER ---> gain control after BASIC execute

before ue go back to MAIN LOOP

Entry conditions for handler (registers, ST, RAN, etc.):
--Carry set on entry iff fastpoll--
B[R] = Poll nunber (pBSCex)
R2(R)= Filetype
HEX mode.
P=0.
Math stacks have been collapsed
Exceptions are checked PRIOR to this poll

See pExcpt Poll
If not Error Exit (not SERROR)
Buffers have been flushed

If Nolont (S14):
If Progran was running (and BASIC file)

SUSP is lit
CNTROR updated
CURRL updated

Halting due to one of the following:
ATTN Key  (ATNFLG RAN is non-zero)
END/STOP or end of progran (sENDx=1) (S1)
Error (sERROR=1) ($0)
SST
PAUSE
END(DEF), END(SUB), RETURN fron keyboard

(Error Exits can be trapped with pERROR,pWARN polls)
If not MoCont (S14=0)

If PgnRun (S13) --> Program was running
sENDx=1 if STOP/END statement

NOTE:

GOSU8, CALL, FNx invoked fron the keyboard
ul) enter and exit as Keyboard Execute...
The PgrRun flag will NOT be set!!!!
RETURN, ENDSUB,ENDDEF clear PgnRun before exiting

For CALL: pCALRS polls when CALL is ending
For FNx: pFNOUT polls when FNx is ending

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1.

17-38



HP-71 Software IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

Preserve sENDx, sERROR, PgnRun, NoCont, RINFLG

Available subroutine levels: 6
--FPOLL handler is tuo levels deeper than caller--
This 1s a top level Poll --- 6 levels available, unless
TAKING OVER... then 7

What registers/RAN nay be used if not handled?:
--R-C, D[15-5) DO, D1, P aluays available (FPOLL only)--
--NOTE: D[R) 1s sacred an FPOLL!'--
--RO-R4, scratch RAN--

Special Considerations:
Binary Files nay return through this exit point

A Binary file taking an error exit through the nainfrane
can "SUSPend" a binary progran by setting CNTRDR at
the address to continue at within the file and setting
the SUSP annunciator,

Envisioned application(s):
Allow a LEX file to gain control after BASIC execution

History:

Date Progranner Modification

07/20/82 JP Added poll/docunentation
01/16/82 JP Nodified poll
04/23/82 JP Revised/updated docunentation
04/25/82 JP Pass filetype in R2

17.15 pExcpt - Poll on Exception after Stnt Execute

Category: POLL File: JP&SYS::hS

Nane:(S) pExcpt - Poll on Exception after Stnt Execute

Type: FPOLL

Purpose:
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Fast poll to indicate Exception has occured
Rllous servicing of Exceptions at the end of each

statenent execute.
The Exception flag (Except (S12)) nust have been set

in response to pSREQ or prior to re-entry to BASIC
loop (@ RUNRTY)

Should poll be "Handled" (return with Xn=0)?:
NO - This poll must continue to all LEX files

Meaning of "Handling" Poll (uhat does code do if handled?):
You can process YOUR exception, but indicate the Poll

nas NOT handled,

Entry conditions for handler (registers, SI, RAM, etc.):
--Carry set on entry iff fastpoll--
B[R) = Poll nunber (pExcpt)
HEX node.
P=0.
Except (S12) = 0 from Nainfrane

Subsequent “responders” nay set this to cause
Except next tine around.

PgrRun = 1
If progran running

NoCont = 1 (S14)
If execution NOT to continue

Caused fron SST, PAUSE, END/STOP,
END(DEF), END(SUB), RETURN fron Keyboard

The attention hey MRS NOT been checked, yet
AINFLG RAM locationWO if ATTN Key hit
The ATTN Key will cause progran execution to stop

DSPSTA (RAN) holds SO-S11
¢ENDx = 1 (SO) if END/STOP or End of Progran

RSTK(3) Third Return Stack Level (0,1,2)
s 00 setting fron RUNRTN

Points at EOL or @ folloning statement just
executed.

Nortial exit conditions fron handler if handled (ST, RAR,
registers, etc.):

Response to this poll should NEVER indicate "handled

Norrial exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

HEX mode.
Xn=1,

$12-S15 must be preserved
Stack levels: 0,1,2 preserved

Available subroutine levels: 4
--FPOLL handler is tuo levels deeper than caller--
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NOTE:

What

Hhat

This poll 1s issued fron the TOP level
But the Current DO 1s 3rd level on stack
This value cannot be lost; nor the return address to
FPOLL
Preserve levels: 0,1,2

Error Exit to BASIC loop does NOT check exceptions
low status are restored fron DSPSTA at the End of the

Poll.
Nath stack has been collapsed
ATTN key has been checked---causing NoCont to set (S14)
Tiners (1-3) will be checked after the pExcept poll

registers/RAn nay be used if handled?:
N/

registers /RAN nay be used if not handled?:
--R-C, D[15-5) DO, D1, P aluays available (FPOLL only)--
--NOTE: D[R) 1s sacred in FPOLL!!--
--RO-R4, SO-S11

Envisioned application(s):
Service external alarms/tiners
Service ON INTR statement
Inplenent BREAKPOINT capability in BASIC
Checking next statenent to execute for Breakpoint
Setting Except (S12) so pExcpt will occur at the end
of the next statenent

Servicing ON TINERH > 3 fron an extended statement

History:

Date Progranner fodification

01/16/83 JP Added poll
04/04/83 JP Status saved/restored in DSPSTA
05/07/83 JP Updated documentation header
05/18/83 JP Attn Key not checked before poll
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12.16 pZERPG - Poll to zero progran information

Category: POLL File: JP&SYS::NS

Nane:(S) plERPG - Poll to zero progran information

Type: FPOLL

Purpose:
Fast poll to allow future statenents to zero addresses
and RAN associated with extending a statement, adding
a statenent or application.

This poll issued when zero progran infornation due to
an END, ENDALL, EDIT, Progran tdit....

Issued from CLRSTK/CLPSTIK/ZERPGH routine.

Should poll be "Handled" (return with Kn=0)?:
No - This poll should continue to RLL Lex files

Meaning of “Handling” Poll (what does code do if handled?):
lero appropriate RAN / addresses associated with
statenent or application.

Entry conditions for handler:
Carry set on entry
B[R) = Poll nunber (pZERPG)
HEX node.
P=0.

BASIC stacks have been collapsed to appropriate
level.

CONT, ON ERROR, ON ERROR GOSUB, ON INIR, ON TINER
statenent addresses have been zeroed

Tiner alarm RAN has be zeroed
SUSP annunciator/flag has be cleared

Normal exit conditions fron handler if handled (ST, RAR,
registers, etc.):

This poll should never be "handled".
Aluays return with XA=1{

Nornal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

HEX node.
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Xn=1.,
R registers intact. Status intact

Available subroutine levels:
--FPOLL handler is tuo levels deeper than caller--

The invoking routine (CLRSTK/CLPSIK/ZERPGN) uses 3 lvls
Therefore, a handler nay use ONLY 1 lvl.

Use RSTKC(R to save J levels in RSTKBF circular buffer

Use R<RSTK to restore J levels

What registers/RAN nay be used if not handled?:
--R-C, D[15-5) DO, D1, P aluays available (FPOLL only)--
--NOTE: D[R) is sacred in FPOLL!'--

Do not use an R registers, please !!!!

Do not use Status
Do not use S-RO-0

Envisioned application(s):
Extend or add a statement (like ON INIP) and need

to zero the RAN address associated with the statement.

Zero 1/0 Buffer associated with an application because

all other progran infornation 1s being zeroed.

Note:
Do not use S-RO-0 under ANY circumstances.
(counted on by PURGE ALL)

History:

Date Progranner Modification

02/04/83 JP Rdded poll
04/23/83 Jp Revised/updated docunentation
05/13/83 JP Changed Usage docunentation

17.17 pIncHR - Poll for unrecognized INRGE char

Category: POLL File: NBRING::NS
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Nane: (8) pINCHR - Poll for unrecognized INAGE char

Type: FPOLL

Purpose:
To alert LEX files that an unrecognized character was
found while parsing an IMAGE string. If a LEX file
doesn’t handle it, "Invalid IMAGE" error will result.

Should poll be "Handled" (return mith Xi=0)?:
Yes.

Meaning of "Handling" Poll (what does code do if handled?):
Unrecognized character uas accepted, IMAGE token
strean was adjusted (if necessary) to process
the character at execution.

Entry conditions for handler (registers, ST, RAN, ete.):
Carry set (fast poll)
B{R) = Poll number.
HEX node.
P=).
RO(R)=points to current position in Bl1dING token

strean. If any tokens are to be appended to
the strean, they should be added below this
point. Pointer goes to D1, usually.

RO(9-5)=execution pointer. Next tine execution of
an INAGE field starts, it uill start here,

R1(R)=address of unrecognized.character which

caused the poll. Pointer goes to DO, usually.
R1(9-5)=1length of INAGE string (in nibbles)
R1(S)=counter for conplex numeric fields
R2(R)=counter for digits in nureric field (also

for R's in a literal field, but this counter
is not used).

R3(R)=Progran Counter (DO at entry of USING routine)
R3(9-5)=address of start of INRGE string.
See USING routine header for explanation of status

bits.

Norral exit conditions fron handler if handled (ST, RAM,
registers, etc.):

HEX node.
Xn=0.
D1=points to current positon in BldING token

strean. If tokens have been added, D1 must

have been noved; 1f not, DI must have been
set to the address in RO(R).

D(R)= AvlienSt
R1(R)=address of next parse character in INAGE string.

This pointer should be noved past the character
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uhich caused the poll.
P is used to junp (see NOTE)

Pz 0: jump to Nxtfld
1: junp to CkDln+ (S3 nusts1)
2: junp to INGxql

Other fields in R registers should be untouched,
unless the poll handler has specific reasons
to change then.

Status bits should be untouched, unless the poll
handler has specific reasons to change then.

Normal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear (POLL only).
HEX node.

Xn=1.
R registers untouched.
(If not handled by any LEX file, INRGE routines issue
an "Invalid INAGE" error.)

Available subroutine levels:

5

NOTE:
INAGE parsing and execution are very involved.
Study the USING routine header and pIhbck, plficpi,
pINXCH and pINXQT poll docunentation to learn

nore about the process. The USING routine header

describes the weaning and values of the INAGE

tokens.

The IMAGE string and Bl1dING token strean is kept

in available nerory, below RvflentEnd. The BIJING

token stream is built backwards (touard address 0)
fron the boundary of the INAGE string:

B1dING tokens IMAGE string AvilenEnd
EEEGARBEREERE EERE BEESwweSESew

-SeEWESEESESE-®e

| unrecognized char
pointer in RO(R) pointer in R11)

Just because a character uas encountered that your
LEX file will accept, don’t accept it blindly.
For instance, don’t accept a digit specifier in a

literal field, For cases like this, you have to
back up through the B1dING tokens to the field
deliniter to see what type of field is being
processed. If the syntax of the new character
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doesn’t neet your requirements, let the poll go
on uith XH=1 ("not handled").

Rny strange characters put into the BldING strean
by a poll handler which require special processing

should be preceded by a ulfXCH token to alert the
INRGE execution routines that the poll handler will
execute it. Similarly, any strange characters
which will adversely affect the backuard searching
during parse should be "protected" by a uJiiPst token
(which junps over 14 nibbles), or a ulfibck token
(uhich causes a plfibck poll so that the poll handler
can do the backup). Backuard searching during parse
is perforned for tuo reasons:

1) to search for an open parenthesis (e1ther to
natch a closing paren, or at the end of the
INAGE string to verify no unmatched parens).

2) to search for deliniter (to initialize an out-
put field, or to fill in the nunber of digits
in a nuneric field).

See the plfibck poll docunentation for appropriate
use of the ulfbck token. See the pINXCH poll docu-
nentation for exanples of “protecting” the tokens.

Upon return fron the pINCHR poll, the poll handler
can select three locations to jump to:

Nxtfld -- This routine intializes a neu field,
and uill accept only the nornal start-of-
field characters (such as D,X,Z,R,S,etc.)
If a normal start-of-field character is not
found, another pINCHR poll will be issued.
Nxtfld should be used if the unrecognized
character is, say, a neu type of digit
specifier, a new editing symbol, or a neu
deliniter. However, if the new character
initiates an output field, you should jump
to INGxqt.

CkDlne -- This routine checks for editing
characters, then accepts only a standard
deliniter (conna,"/","@"  etc.). If a
deliniter is not found, another pINCHR poll
will be issued. In order to jump to CkDlne,

$3 nust be set=1 ' C(kDIn¢ should be used
if the unrecognized character, say, ternin-
ates a field, or describes an entire non-
output field (such as a neu synbol which
sounds the beeper).

INGxq! -- This routine executes all pending
INAGE fields. This should be done any time
a neu output field is initiated. If the
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unrecognized character initiates a neu out-
put field, a uRESTP (restart INAGE parse)
token should be uritten into the BIdING
strean, and execution begun by junping to
InGxql. RA good example 1s the conplex
field, which intercepts the pINCHR poll
and causes a junp to INGxq! upon return.

What registers/RAN nay be used if handled?:
R,8,C,0,00,01,P
R registers only to adjust values for specific reasons

What registers/RAN nay be used if not handled?:
A,B,C, D[15-5], DO, D1, P
Don’t change RVNENE pointer, or write to available

nenory below AvienEnd.

Special nenory/pointer considerations (are pointers funny?):
The INRGE string 1s stored just below AvlenEnd. The
B1dING token stream 1s stored below that. Rll this
resides 1n available nerory, so 1t 1s volatile (1n the
sense that soneone can inadvertantly write over it, if
they aren't careful).

Envisioned application(s):
Hell....

1) Conplex IMAGE fields
2) R synbol which causes a one-tine parsing of

the INAGE string (and stores it 1n an I/0 buffer)
for subsequent execution. This would be nuch
faster than parsing it each tine.

3) Allowing the "X" synbol to generate digit output,
4) Specifying the “!" synbol, say, to generate a

beep during INAGE execution.
5) Using square brackets to allow nultiple-character

replication, E.g., "5[3DC)" would be equivalent
to "30C30C30C3DC3DC

6) ... and so on ...

History:

Date Progranner Modification

12/08/82 ne Inplenented, docunented.
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17.18  pInibck - Backward search, INAGE parse

Category: POLL File: NB&ING::NS

Nane:(S) pIfbck - Backward search, INAGE parse

Type: FPOLL

Purpose:
Allow LEX files to handle unknown tokens while
perforning backward search during INRGE parse.

Should poll be “Handled” (return with Xn=0)?:
Yes.

Heaning of "Handling" Poll (what does code do if handled?):
Backuard search over unknoun tokens uas performed
properly. One of tuo actions mas performed:

1) unknown field was closed
2) unknoun field was verified to be closed

during final parentheses natch.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set.
B[R) = Poll nunber.
HEX node.
P=0.
R1(R)=address of synbol which caused backward

search (either a right parenthesis, or the
end-of -inage).

R2(R)=address (in B1dING strean) of the ulfibck
token which caused the poll.

RO(R)=current position in BIdING token strean.
Next token to be entered nust be written below
this address.

RO(9-S)=address to start next INAGE execution
R1(9-5)=1ength of INRGE string (Mnibbles)
R1(S)=counter for 2 conplex nuneric fields.
R3(R)=Progran Counter
R3(9-5)=address of start of INAGE string.

Nornal exit conditions fron handler if handled (ST, RAR,
registers, etc.):

HEX node.
Xn=0.
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D(R)=AvhenSt
Di=current position in B1dING (taken fron RO(R),

adjusted if necessary)
Other R register fields unchanged
See NOTE below for changes to BIdING strean.

Nornal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

HEX node.
Xh=1,
R registers untouched.
B1dING token stream untouched.
If not handled by any LEX file, INRGE routines will

1ssued an "Invalid IMAGE" error.

Available subroutine levels:
q

NOTE:
The plhbck poll 1s issued only when a ulfibck token
1s encountered during backward search in INAGE parse.
The only way a ulfibck token could have been entered
into the token strean is for a LEX file to have in-
serted 1t during a pINCHR poll.

Backuard searching during INAGE parse 1s performed
for tuo reasons:

1) To search for an open parenthesis: either to
natch a closing parenthesis (55:0), or at the
end-of -1nage to verify no unnatched parentheses
(S5=1). Use S5 to distinguish the tuo cases.

2) To search for a field deliniter: to initiatiate
an output field, or to fill in the nunber of
digits in a nuneric field.

The pIfibck poll 1s 1ssued only for case nunber 1 !!
(The ulMbck token is ignored during backward search
for a deliniter.)

This poll can be used by any neu INRGE syntax which
uses parentheses to enclose a field (such as conplex
fields), or by an application which needs to knou
uhen the end-of-inage has occurred (whether to check
its oun tokenization, or whatever).

Once this poll is issued, the backward search tern-
inates -- if handled, parsing continues at the point
where the backuard search uas caused; if not handled
by any LEX file, "Invalid INRGE" is reported.
Typically, a LEX file would expect tc handle this
poll only once -- to close the pending field (such
as to close a conplex field), or, failing to close
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hat

it, to trap the error (“field not closed", such as
unnatched parentheses) at end-of-inage. When it is
handled properly (i.e., when the pending field is
closed), the ulfbck token should be overuritten with
another token so that the pIfbck poll is not issued
again. For instance, the NATH RON, when handting the
pINCHR poll for a complex field, inserts the following
tokens 1n the BldING strean:

ul ul u? ...(existing BI1dING tokens)
(3) (2) (1)

where
ul =ulfbck token
uC =uCPLXC token
u? =flag to indicate whether nultiplied field.
uX =ulfXCH token (below)

Later, when the closing parenthesis is found to close
the conplex field, the backuard search will poll at
token (3). The NATH ROM will overurite this token
uith a ulfXCH:

uk ul u? ...(existing B1dING tokens)
(3) (2) (1)

Since the conplex field uas properly closed, a pIfbck
poll need not be 14sued again. Note that if the
closing parenthesis had not been found, the plfibck
token would still be there at end-of-inage. End-of-
inage also perforns a backuard search to detect un-
natched parentheses; during this pIfbck poll, the NATH
ROA would find $5:1, issuing an “Invalid INAGE" error.

If an application handles the poll and wishes the
backuard search to continue, it should either perforn
its oun backward search (see “BRCK2(" routine), or
“erase” its ulfibck token fron the B1dING strean and
reposition D1 and DO so that the backuard search
is perforned once again by the INAGE routines. That
is, subtract 2 fron R1(R) (so that it will point to
the synbol which causes the backward search), and
restore D1 fron RO(R) (the current position in the
B1dING strean). Or if the poll handler wants to be
polled more than once, 1t can, each tine, nove its
ulfibck token out the search area (urite it below the
current BIdING address), and reposition D1 and DO
as above to regenerate the backuard search.

registers/RAN nay be used if handled?:
R.8.C.0.00.D1,P.RO(R). R2, RA
Other fields 1n R registers nay be adjusted as

necessary.
B1dING tokens nay be adjusted as necessary.

Uhat registers/RAN nay be used if not handled?:
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A,8,C,0[15-5],00,D1,P,R4
Do not write belou Avlentnd (contains B1dING tokens)

Special nenory/pointer considerations (are pointers funny?):

The B1dING strean resides in Aven, belou AvienEnd.

Envisioned application(s):
1) The MATH ROM uses the pIfbck poll to close complex

inage fields. At that tine, it checks whether

2 (and only 2) nuneric fields were included, and

whether the field had a multiplier. It also
generates a ulNXCH token to execute the complex
field, and another one to output a right paren-

thesis.
2) Say a LEX file inplenents an IMAGE symbol "="

uhich causes pre-parsing of the image string

(storing the tokens in an I/0 buffer). The
syntax night be that it nust be the first char-

acter in the inage string (even before a "N").
A pINCHR poll would be issued for the "="; the

poll handler would insert a ulfibck token as the

first token in BIJING strean. Hhen the poll
handler intercepts the pIhbck poll with 55-1,

it would know that the entire inage string had

been parsed, and nas ready to store away.

History:

Date Progranner Modification

12/08/82 nb Inplenented, docunented.

17.19 plhcpi - Initializing INAGE field in complex

Category: POLL File: MNB&ING::NS

Narie: (S) pIfcpi - Initializing IMAGE field in complex

Type: FPOLL

Purpose:
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Alert MATH ROM that a Field is being initialized while
a conplex field is pending. Rlert other LEX files that
an output field is about to be initialized.

Should poll be "Handled" (return with Xn=0)?:
Yes.

Meaning of "Handling" Poll (uhat does code do if handled?):
New field was verified to be numeric; total number

of nuneric fields in the conplex field does not yet
exceed 2.

Entry conditions for handler (registers, ST, RAM, etc.)

Carry set.
B[R) = Poll nunber.
HEX node.
P=0.
R1(R)=address of character in inage string which

initialized field (an output character such

is 0,2,%,R,X)
RO(A)zcurrent position in BIdING token strean

R2(B)zproposed initializing token (identifies
type of field)

R2(X$)=0 (flag for IMAGE routines; don’t change)
R1(S)zcounter for 2 complex numeric fields

RO(9-5)=address to start next IMAGE execution
R1(9-5)=length of INAGE string (nibbles)
R3(A)=Progran Counter
R3(9-5):address of start of INAGE string.

Nornal exit conditions fron handler if handled (ST, RAH,

registers, etc.):
HEX node.
P20

Xn=0.
R2(B)=synbol which caused initialization (must be

in upper case; fetched fron address in R1(R))

B(X)=contents of R2(X) fron entry to poll handler

Dizcurrent position in BIING strean (Fron RO(R))

$4z0 ("do not execute yet")
D(R)=RvMenSt

Normal exit conditions from handler if not handled (ST, RAR,

registers, etc.):
HEX node.
Xn=1,
R registers untouched.

Available subroutine levels:
4
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NOTE:
This is a specialized poll for the NATH RON to handle

conplex image fields. With some creative coding, the

pIfcpi poll can be used by other LEX files.

The pIfcpa poll is only issued if S7=1 (“conplex field

being parsed’) during inage parse; and only when a

neu output field 1s being initialized in the BIAING

token strearn,

There are tuo classes of poll handlers for pIfcpi.

1) NATH RON -- used to process nuneric fields

in a corplex field.
In a previous pINCHR poll (issued at the "C("

synbol), the poll handler nust have:
a) set S7+=1
b) set R1(S)=2

2) Other LEX files desiring to detect the init-
1alization of any field.

In a previous pINCHR poll (issued at the

point a new unrecognized symbol was found),

the poll handler must have:
3) set 7+!
b) set R1(S)=0 (the MATH ROM will still

intercept the plficps poll, but 1f R1(S)

is=0, it will exit "not handled")
¢) $7 nust be set=0 before execution of the

INRGE tokens begins. (S7=1 during execu-
tion will always invoke the NATH ROM;
see pIficpu poll documentation.)

Note that the pINfcpi poll was designed as a special

poll for the MATH RON. Its use by any other ROM

will conflict uith conplex fields. In particular,

a neu synbol can use this poll as long as it and
conplex fields are syntactically mutually exclusive.

-- If $7 has been set:=1 by another LEX file
then the MATH ROM will not handle the pINCHR

poll for a subsequent "C(" synbol. In other
words, setting $7=1 will cause an “Invalid
INRGE" when a conplex field is found.

-- Any application handling this poll cannot
allow 1ts neu synbol within a conplex field,
since the MATH ROM, if it intercepts the poll

first, will try to process it. The counter
in R1(S) will cause a conflict.

(Notwithstanding the above rule, there is probably
a vay for a plficpi poll handler to nanage the use

of R1(S) to allow conplex fields within its oun
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What

What

neu field. See the NATH ROM code for complete
details.)

registers /RAN may be used if handled?:
A,8,C,0,00,01,P,R4,54,57
R registers nay be adjusted as necessary
Tokens in BI1dING strean adjusted as necessary

registers/RAN nay be used if not handled?:
R,B,C,D[15-5),00,01,P,R4
Other R registers untouched
Don’t urite to Avilen below AviienEnd (stores B1dING)

Special wenory/pointer considerations (are pointers funny?):
BldING tokens are stored in Aviien below BIdING.

Envisioned application(s):
1) MATH RON uses pINcpi poll to process conplex inage

fields. Checks that field is nuneric, verifies
that no nore than 2 numeric fields are within the

conplex field.
2) Say a LEX file inplenents a nuneric field descrip-

tor which encloses negative nunbers in parentheses.

The syntax night be, say, "-DD0.D", where a leading

"-" would identify this type of descriptor. E.g.,
DISP USING "-3D,20"; -36.25
displays "( 36.25)".

It would cause a pINCHR poll for the "-" symbol.
At that tive, the LEX file could set S7=1, R1(S)=0.
When the nuneric field is initialized, the plNcpi
poll should be handled to 1) check to nake sure
it 1s a numeric field, 2) put appropriate execution

tokens in the B1dING strean to effect the right
output, and 3) set S7=0., Note that this neu de-

scriptor would not be allowed with conplex fields,

either inbedded inside them, or vice versa (unless
sone very creative code was written).

History:

Date Progranner Modification

12/08/82 M8 Inplenented, docunented.
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17.20 pINXQT - Begin INAGE execution

Category: POLL File: nNB&USG::NS

Nane:(S) pInXQl - Begin INAGE execution

Type: FPOLL

Purpose:
To alert LEX files that INAGE fields are about to
begin executing.

Should poll be "Handled" (return with Xn=0)?:
No. The IMAGE routines do not check if poll handled.

Meaning of “Handling” Poll (what does code do if handled?):
None.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set,
B[R) = Poll nunber,
HEX node,
P=0.
RO(9-5)=address of token in BIdING strean uhere

execution is to start,
R1(R)=address of last character to be parsed in

INAGE string.
RI(R) =Fogran Counter (original DO as passed to

the USING routine, updated as expressions are
executed).

RAN usage as shoun below, in NOTE.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX mode.
Xn=0.
See NOTE, below.

Nortial exit conditions from handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xh=1,
See NOTE, below.

Available subroutine levels:
5
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NOTE:
INAGE parsing and execution are very involved.
Study the USING routine header and pIfibck, plficpi,
pINKCH and pINCHR poll docunentation to learn
nore about the process. The USING routine header
describes the neaning and values of the INAGE
tokens.

During parsing, the INAGE string and BIdING token
strean is kept 1n available nenory, below Avflentnd,
The B1dING token strean is built backuads (toward
address O) fron the boundary of the INRGE string.
At the time of the pINXQT poll nenory looks like this:

(01d RviienEnd)
LALTE EEE ETLLEEEPYPYPEE EE EE EE EE EEE ELLEPEE EE ELEX]

coe fecmcr vor nsnt enn ere cr rec cr TASCARRERESGPE aS

cont'd belom | *w'z last character parsed
xqt address in RO(9-5) points to execution token

CP RP PN nm EE PPE ORreNER Ee CEROEPEROCIERANReReReww.

EEEELErtdaddeddthatudd

| | | length of INRGE string
RvhenEnd status bits offset to 'x’ above

offset to start of INAGE string
5 zeros (stores offset
to xqt address when necessary)

IMAGE execution begins every tire a new output field
is parsed, or uhen the end of the INAGE string is
found. By the tine this poll occurs, all set-up
for execution has been perforned (all pointers and
offsets have been stored away in Aven). R1(R)
contains the address of the INRGE character which
caused execution to start (a specifier for a neu
field, or a ulflend token).

What the poll handler does with the pINXQT poll is
up to 1t. The nainfrane INRGE execution routines
should serve for any type of output (DISP USING,
PRINT USING, OUTPUT USING, etc.), unless sone
LEX file wants to output to sone non-standard

device. If so, it would pick up the INRGE execution
at the pINXQT poll and perforn 1ts oun execution.

The nost useful inplenentation of a pINXQl poll
handler is for ENTER USING (found in the HPIL ROM).
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What

Nhat

If

If

The ENTER USING execution routines are vastly
different fron the output routines, but use the
sane INAGE token streams. Therefore, the ENTER
USING code intercepts the pINXQT poll and perforns
1ts oun execution.

Hou the poll handler returns 3s also up to it.
In the case of ENTER USING, the poll handler junps
directly back to entry point USGrst (restart parse),
without exiting through the poll code. A poll
handler nay exit through the poll code after
“handling” the poll, but it would want to adjust
pointers in RO and possibly in RRM, also.

If exiting through USGrst:
-- RAN pointers, offsets and ST storage unchanged
-- RI(R)=Progran Counter
-- other R registers uninportant

If exiting through poll code (XN=0):
-- RAN pointers, offsets and ST storage unchanged
-- RI(R)=Progran Counter
-- RO(9-5)=xqt address, pointing to a uRESTP token

registers/RAN nay be used 1f handled?:
R,8,C,0,00,01,P,R1,R2
RO (to adjust address of execution token)
R3 (to adjust Progran Counter)

registers/RAN nay be used 1f not handled”:
truly “not handled":
R,B,C,D[15-5),P,R2
handled, but leaving Xfi=1:
A,B,C,D[15-5),P,R2

Special menory/pointer considerations (are pointers funny?):
None. ARvllen 1s available for writing to; this will
not disturb the INRGE routines.

Envisioned application(s):
1) ENTER USING routines use the pInXQl poll to override

the nainfrane output code, instead executing code
which inputs variables using the BIdING token strean,

2) R LEX file nay “pre-parse” an IMAGE string (and
store it in an I/0 buffer) for faster execution,
elininating the need to parse the INAGE string
every tine the statenent is executed. It could
invoke the IMAGE parse routines and trap the
pINXQT poll before execution starts.
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History:

Date Progranner Modification

12/08/82 nb Docunentation

17.21  pINXCH - Unrecognized symbol in INAGE execution

Category: POLL File: NBSUSG::NS

Nane:(S) pINXCH - Unrecognized symbol in IMAGE execution

Type: FPOLL

Purpose:
Rllou LEX files to execute unrecognized INAGE tokens.

Should poll be "Handled" (return with XH=0)?:
Yes. If the poll is not handled by any LEX file,
the INAGE routines issue an “Invalid USING" error,

leaning of “Handling” Poll (what does code do if handled?):
The synbol was executed by a LEX file, generating
the appropriate output.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set.
B[R] = Poll nunber.
HEX node.
P=0.
RO(R)zaddress of ulNXCH token which caused poll.
If uithin a nuneric field:

RO(9-5)= counter for Wzeroes in field
RO(S)= flag to 1dentify last nuneric synbol:

0:

1= 2
5= D

R3(R)=Progran Counter

Normal exit conditions fron handler 1f handled (ST, RAN,

registers, etc.):
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HEX node.
Xn=0.
RO(R)= address+2 of next token to execute

in B1dING strean
$5=0
RI(R)=Progran Counter
RAN storage above AvMenEnd untouched.

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
HEX mode.
Xn=1,
RO,R3 and RAN storage above RvMentnd untouched.

Available subroutine levels:

5

NOTE:
See NOTE under pINXQT poll for RAN storage description.

The pINXCh poll is issued only when a ulNXCH token
is encountered when executing the BIdING tokens.
The uINXCH token can only be placed by a poll handler
which previously handled a pINCHR poll; their conbined

purpose is to allow "strange" characters to be parsed
and executed in a INRGE string.

The uIMXCH token in the BldING stream should be
acconpanied by other tokens (or RSCII bytes) which

the poll handler will use for identification and
execution.

The pIMXCH poll is handled by the MATH RON when
executing complex INRGE fields. The ulNXCH token is
inserted in the B1dING stream in tuo places: 1) at

start of the conplex field, so that the conplex exp-
ression is evaluated, and a left parenthesis 1s out-

put, and 2) at the end of the field, to close out the
field and display a right parenthesis. In the first

case a special token accompanies the uINXCH token to

identify it to the NATH RON as a conplex field. In
the second case, only an ASCII ")" acconpanies the
uIMXCH token, uhich is all that is needed to signal
that the right parenthesis need be displayed.
For the tuo cases of conplex fields using the
vINXCH token, the partial tokenization looks
like this (it’s built backwards towards address
zero):

case 1)
uX ul u? ...(existing B1dING tokens)
(3) (2) (1)
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case 2)
uX =) ...(existing B1dING tokens)

(5) (4)

where
uX = ulNXCH token
uC = vCPLXC token
ul = F129 byte indicating "nultiplied field"
*) = ASCII ")"

The code in the MATH ROM looks for the appropriate
byte values preceding the uIlfNXCH token to indicate
the appropriate action.

If a uINXCH token has been inserted within a nuneric
field, sone extra steps have to be taken to insure
the float-check (for D symbols), and the skip-check
(for NaNs, Infs and overflows) are perforned properly.

The float-check is perforned to count the nunber of
positions that editing synbols or sign synbols rust
float over leading zeroes (hence only performed for
the D fields). The skip-check is performed to count

the nunber of positions to fill with spaces (for
NaN or INF) or %’s (for overflow). If the new syrbol
needs to be counted for either reason, you nust
follow the uIfXCH token with a "D" or “S" or sonething
appropriate to cause the count to be incremented.
This extra "D" or "S$" should be protected fron the
execution routine; that is, the vINKCH poll handler
should position the execution pointer (passed back
in RO(R)) past this extra character. On the other
hand, to make the neu symbol terminate either check,
insert an EndNun token as an extra character.
Both checks do not poll for ulMXCH; only the token
executor issues a poll. Thus if the ulfNXCH token
involves pointers which might look like any of the
synbols
DSXMN.C2ZPR ullULT, uSIRPT or a byte>ES

you uill have to protect it with uSTIRPT (which
skips over 14 nibbles) or a uhULT (uhich skips
over 10 nibbles).

For instance, say the neu character "I" is allowed

anyuhere in an output field, having the sane effect
as the "parent" symbols (the rest of the synbols

which define the type of field), except that the

character in that position is displayed in inverse

video. For instance, "ARIA" 1s equivalent to "RARR",

except that the third character 1s displayed in

inverse video. Similarly, "DDID" is equivalent to
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"pD00", with an inverse video digit in the third
position. Since "I" should be counted in the float-

check and skip-check (since it 1s allowed 1n a nuneric
field), the (partial) token strean should look like
this (11's built backwards towards address 0), using
using "DDID" as an exanple:

=D =I =0 uX =D =D
(6) (5) (4) (3) (2) (1)

uhere
=0 = ASCII "0D"
=] = ASCII "I"
uX =uINXCH token to cause pINXCH poll.

Token (3) would be inserted by the poll handler for
a pINCHR poll. Then, during execution, the float-

check routine will count (a), and the pINXCH poll
handler uill execute (5) uhen the poll 1s 1ssued
at (3). When returning fron the pINXCH poll, the
execution pointer in RO(R) should be at (6).

Nou say that the synbol *!<f,d>" causes a beep of
frequency f, duration d; the new synbol can be
inserted in any output field. Then "DD!<800,.5>D"
uwould be tokenized as follows:

0 uw p2 pt uS ss! uX=D =D
(9) (8) (7) (6) (5) (4) (3) (2) (1)

uJ =uJMPst (junps 14 nibs on backuard search)
p2 5 nibble pointer to beep duration
pl =5 nibble pointer to beep frequency

uS =uSTRPT (jurps 14 nibs in float-check)
uk =uINXCH token, to cause pINXCH poll
=D =ASCIT "D"
=) =ASCIT “"

Then, during a float-check, (5) will cause a junp
over the pointers p! and p2, to token (9); otheruise

these pointers might be interpreted as executing

tokens. Token (8) is included for backward

searching during parse; it causes a junp over
pointers p! and p2 for the sane reason. Token
(4) will be executed by the poll handler when the
pINXCH poll is issued at (3).

registers/RAM nay be used if handled?:
R,8,C,0,00,01,P
RO (to adjust pointer or counter)
R1 (to adjust counter)
R3 (to adjust Progran Counter)
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Nhat registers /RAN nay be used if not handled:
R,8,C,D[15-5], DO, D1, P
RO, RI untouched.
RAN storage above RvflenEnd untouched.
Expression stored in Avflen below RvfenEnd untouched.

Special menory/pointer considerations (are pointers funny?):

If the pIMXCH poll is issued while an output field is
pending (that is, the expression has already been

executed, but output not corpleted), the nenory below
AvfienEnd contains the expression, and may not be
altered.

Envisioned application(s):
Corplex INARGE fields.
Sone nore are listed in NOTE, above.

History:

Date Programer Modification

12/08/82 mM Docunentation

17.22 plfcpu - Horking on conplex inage field

Category: POLL File: NBRUSG::NS

Nane: (S) pINcpuw - Working on conplex inage field

Type: FPOLL

Purpose:
Alert MATH RON to work on complex field,

Should poll be “Handled” (return with XN=0)?:
No.

Meaning of "Handling" Poll (what does code do if handled?):

Conplex expression uas evaluated, real or anaginary

part has been put on stack, ready for formatted out-
put.
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Entry conditions for handler (registers, ST, RAM, etc.):
Carry set.
B[R) = Poll nunber.
HEX node.
P=0.
RO(R)=address of nuneric deliniter (in B1dING token

strean) which caused the poll.
R3(R)=Progran Counter

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

his poll can only be handled by the HATH RON. It
cannot exit through the poll routines uith X#=0;
it can only exit by junping to USnr05.

HEX node.
A(H)=nuneric expression (either the real or inaginary

part, as appropriate)
D1 points to RAvfenEnd-16,
R registers untouched.

Norral exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,

R registers untouched,

Rvailable subroutine levels:
7 (junk the tuo poll levels, and junp to USnrOS)

NOTE:
This poll can only be handled by the NATH RON, as
part of conplex inage field execution.

What registers/RAN nay be used if handled?:
R,8,C,0,00,01,P,RO(15-5),R1,R2,R3(3-5),R4
RO(R) should not be used
R3I(R) should not be used

What registersRan nay be used if not handled?:
R,8,C,D[15-5)},D0,D1,P,R1,R2,R4

Special nenory/pointer considerations (are pointers funny?):
At the tine of the poll, Avfen 1s not used to store
anything. If the poll is handled properly, the
expression for output resides at RvHenEnd-16.

Envisioned application(s):
NATH RON conplex field output. Only,

History:
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Date Progranner Modification
coca cons corcman. PEEYll

01/01/83 ne Inplenented, documented.

17.23 pHCRD8 - Poll To Mrite Copycode 8 File To Card

Category: POLL File: NN&CD::NS

Nane:(S) pHCRDS - Poll To Write Copycode 8 File To Card

Type: POLL

Purpose:
Rllou handler to copy a file uith copycode of 8 out to
card.

Should poll be "Handled" (return mith XH=0)?:
Yes, if you do the copy.

Neaning of “Handling” Poll (what does code do if handled?):
The copy has been performed. The WHOLE thing...
pranpting, writing, verifying, etc. The copy code
ui1ll perforn a nornal exit. If poll is not handled,
copy code perforns an eror exit,

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry.
B[R] = Poll nunber.
HEX node.
P=0.
Card header buffer (ID=bCARD) has been allocated and
set up (as per FILCRD header) with:

Nane
Filetype
Creation date
Subformat and trackW.

R1[R] points at start of file header,
R2[R) points at card header 1/0buffer (past header).
R[ 3-0) contains filetype.

Nornal exit conditions fron handler if handled (ST, RAH,
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17.

registers, etc.):
HEX node.
Xn=0.

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.

Xh=1.

Available subroutine levels:

s

Hhat registers/RAN nay be used if handled?:
R-D, DO, D1, P, RO-R4, all scratch RAN,

Hhat registers/RAN nay be used if not handled?:
R-D, DO, D1, P, RO-R4, all scratch RAN,

Envisioned application(s):
Sonebody’s got to know hou to copy out a file with a
crazy copycode like 8.

History:

Date Progranner Modification

08/01/83 Nn Added docunentation

24 pHCRD - Card Write Poll

Category: POLL File: NNSCD::NS

Nane:(S) pUCRD - Card Write Poll

Type: FPOLL

Purpose:
Rllou processing before uriting out a card track.

Should poll be "Handled" (return mith Xn=0)?:
If polling should terninate, then poll should be
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handled.

Meaning of “Handling” Poll (what does code do if handled?):
Code does nothing different if poll 1s handled.
Handling nerely terninates polling, which is probably
the desired result.

Entry conditions for handler (registers, ST, RAN, etc.):
Ne are about to prompt for a card.
Carry set on entry,
B[R) = Poll number.
HEX node.
P=0.
R1-R2 set up as FILCRD docunentation explains.
The bCARD buffer contains the card header.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.
Xn=0.
Card header nodified as desired.

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
XN=1,
Card header nodified if desired.

Rvailable subroutine levels:
2

NOTE:
If you nodify the card header, you nust recompute the
card header checksun, or you will never be able to
read back the card you have written.

What registers/han nay be used 1f handled?:
f-0, DO, D1, P, RO, R3, R4, all scratch RAN.

What regusters/Ran nay be used if not handled?:
A-C, p[5-15], DO, D1, P, RO, R3, R4, all scratch RAN,

Envisioned application(s):
Setting up card header for partial card recovery.
It is highly doubtful whether partial card recovery
can be done, but this is the hook which allous you to
try it. The docunentation for FNDPRT explains the
neaning of the partial card recovery information
fields. Good luck.

History:
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Date Progranner Modification
come emcee nee - CP BE=n,——® E.R BT RE Se ES ewe ®-e--®ee

08/01/83 Nn Added documentation

12.25 PpRCRD - Poll After Reading Card.

Category: POLL File: NN&CD::NS

Narre: (S) pRCRD  - Poll After Reading Card.

Type: FPOLL

Purpose:
Poll after each card track is read.

Should poll be "Handled" (return with Xn=0)?:
If it is desired to terninate polling, yes.

Meaning of "Handling" Poll (what does code do if handled?):

Code doesn’t do anything different if poll is handled.

Handling sinply stops polling, which nay be desirable.

Entry conditions for handler (registers, ST, RAN, etc. ):

Carry set on entry.
B[R] = Poll nunber.
HEX node.
P=0.
R1, R2 as defined in CROFIL header.

bCARD buffer contains header of card just read in.

Code has just read a track and is about put up 2
"trk <nnn> done" nessage.

Norral exit conditions from handler if handled (ST, RAN,

registers, etc.):
HEX mode.
XNn=0,

Nornal exit conditions fron handler if not handled (ST, RAM,

registers, etc.):
HEX node.
Xn=1.
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Available subroutine levels:
3

Uhat regis tarsRAN nay be used if handled”:
A-b, 00, D1, P, RO, R3, R4.
All scratch RAN,

What regis ters/Ron nay be used if not handled?:

R-€, C[5-15], po, D1, P, RO, R3, R4,
All scratch RAN,

Special nenory/poiriter considerations (are pointers funny?):

There is no available nemory.

Envisioned application(s):
This is supposed to be the hook to allow partial card

recovery. 1 an skeptical, but I'll keep it to nyself.

If the card was uritten by sonebody who knous hou to
do partial card recovery, the header will contain data

necessary to perforn recovery. This poll is an

opportunity td take the data and stuff it soneuhere
useful. One recovery schene which worked very well
is the past uas storing the data in the space to be

occupied by adjacent tracks IF the adjacent track has

not been read yet. The flaw in this is what happens if

that data is nunched by an unsuccessful read in the

adjacent track. The dats is lost. So what to do?

Maybe create an 1/0 buffer to hold the data. Of course

that buffer had better be around before the read is

initiated, since the read code sucks up all available

nenory to make roon for the biggest card set possible.

Good luck.

History:

Date Progranner Modification

08/01/83 WM Addeddocumentation

17.26 pCRORB - ABORT Card Read Poll

Category: POLL File: NN&CD::NS
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Nane:(S) pCRDARB - ABORT Card Read Poll

Type: FPOLL

Purpose:
Poll upon ATTN-key or timeout abort of card read

operation.

Should poll be "Handled" (return with KH=0)?:

Yes, if...

Meaning of "Handling" Poll (uhat does code do if handled?):
... handler has cleanly terminated card read operation.

This neans collapsing the file to the proper size

(which nay be zero). If poll is handled, card reader

code does not collapse file.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry set on entry.
B[R] = Poll nunber,
HEX node.
P=0.
RY and R2 have neaning as explained in CRDFIL header.

Normal exit conditions fron handler if handled (ST, RAM,

registers, etc.):
HEX node.
Xn=0,

Normal exit éonditions from handler if not handled (ST, RAM,
registers, etc.):

HEX node.
XH=1,

Available subroutine levels:
3

What registers/RAN nay be used if handled’:
R-D, DO, DY, P, RO-R4, all scratch RAN.

What registers/RAN nay be used if not handled:
A-C, b[15-5) bo, D1, P, RO, R3, R4, all scratch RAM,

Special menory/pointer considerations (are pointers funny?):
There is no available nenory.

Envisioned application(s):
This is a chance to do partial card recovery uith all
that neat infornation saved during the pRCRD poll.
See that documentation for appropriate caveats.
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History:

Date Progranner Modification

03/01/83 NA Rdded documentation

17.27 pCONFG - Configuration Poll

Category: POLL File: INN&CNF::RS

Nare: (S) pCONFG - Configuration Poll

Type: FPOLL

Purpose:
Poll at ternination of configuration to allow:

1) Claining of 1/0 buffers.
2) Changing configuration of nachine.

Should pail be "Handled" (return with Xn=0)?:
Yes, but ONLY IF reconfiguration is desired.

Heaning of “Handling” Poll (what does code do if handled?):
Calling code jumps to beginning of configuration code
and reconfigures the systen,

Entry conditions for handler (registers, ST, RAN, etc.):
Corry set.
B{R) = Poll nunber.
HEX mode.
P=0,

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
HEX node.
Xn=0.

Nornal exit conditions from handler if not handled (ST, RAN,

registers, etc.):
HEX mode.
Xn=1,
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Available subroutine levels:

NOTE:

Hhat

What

Speci

Envis

--FPOLL handler is tuo levels deeper than caller--
LEXBUF (fron uhere pCONF 1s invoked) saves 3 stack

levels. HR responder nay use UP T0 3 levels

"Handling" the poll (returning with XN=0) is very
serious business. It neans that you uant the nachine
reconfigured. Lazy writers of poll handlers who fail
to RINSXM when they should can hang the nachine 1n
CONFIGURRTION forever.

--SCRATCH RAN TO CONSIDER BELOW: --
--STAT/FN Scratch, SCRICH, SNAPBF, TRFNBF, LDCSPC,--
--LEXPIR, --

registers/RAN nay be used 1f handled?:
R11 CPU registers.
R11 scratch RAN (I think).

registers/RAN nay be used if not handled?:
R11 CPU registers except D[R].
R11 scratch RAN (I thank).

al nenory/pointer considerations (are pointers funny?):
Nay be in (ALC node.

1oned application(s):
Three nain ones: 1) claining 1/0 buffers, 2) creating
1/0 buffers, and 3) changing configuration.

1) Claining: This 1s the tine to reclain 1/0 buffers to
keep then fron being deleted. Just before this
poll, all I/0 buffers are narked for deletion. To
keep your I/0 buffers fron being deleted, you need
to perforn an 1/0RES on those you want to keep.
(Marking/unnarking for deletion consists of
clearing/setting (respectively) the upper bit of
the buffer ID nunber. Until the buffer 1s restored
(unnarked), 1t uill not be found with I/0FND
because it will have a different nunber.)

2) Creating: This nay be the tine to create needed
1/0 buffers. Or you nay have done it at wakeup
tine, Or naybe sone other tine. But naybe here.

3) Changing: There are certain ways software can change
the configuration of the nachine; specifically by
doing FREE or CLAIM port. Sanple situation: a
plug-in nay contain a ROM with a RAN intended only
for the RON's use. When polled at configuration
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tine, the RON exanines the RAN table and deternines
that the RAN living in the sane plug-in 1s
configured as systen RAM. The RON then perforns all
the trappings of FREEPORT except the configuration,
It then indicates that the poll has been handled,
and the code reconfigures the systen. When this
poll happens again (as it inevitably mill), the ROA
uill see that its conpanion RAN is configured as
IRAN, and will not repeat this monkey business.

History:

Date Progranner Modification

05/11/83 NN Added docunentation
07/05/83 JP Added stack level usage

12.28 pUTKY - Poll When Waiting For Key

Category: POLL File: MNNSED::N3

Nane:(S) pHIKY - Poll When Harting For Key

Type: FPOLL

Purpose:
Rllom LEXFILE to circumvent waiting for and fetching
ket an KEYRD.

Should poll be “Handled” (return with XN=0)?:
Yes, if LEXFILE uishes to “press” a key.

Meaning of "Handling" Pol} (what does code do if handled?):
lexfile 1s "pressing a key. If poll 1s handled,
KEYRD goes on to process key returned by this poll.

If poll 1s not handled, KEYRD will look for repeating
keys. Seeing none, KEYRD will pop the next keyl fron
the keybuffer or, if buffer 1s enpty, wait until a key
is hit and then process it.
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Entry conditions for handler (registers, ST, RAMA, etc.):
Carry set.
B[R] = Poll nunber.
HEX node.
P=0.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.
Xn=0.

RO[B) contains keyM (physical keycode).

Normal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

HEX node.

Xn=1.

Available subroutine levels:
2

NOTE:
He are just entering KEYRD when this poll occurs.

This is the tine to press a key. The tine to provide
a definition for a pressed key is the pKYDF poll.

What registers/RAN nay be used if handled?:
R-0, 00, D1, P, RO, RI.
SCRTCH RAN.

What regis ters/RAN nay be used if not handled?:
R-C, D[15-5] DO, D1, P, RO, R3.
SCRTCH RAN.

Special nenory/pointer considerations (are pointers funny?):
Nay be in CALC node.

Envisioned application(s):
External keyboard controller or renote keyboard.
The poll handler nay take over maiting for a key to

go doun if appropriate.

History:

Date Progranner Modification

05/19/83 NA Added docunentation
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17.29 pKYDF - Poll To Define Key

Category: POLL File: NNSED::NS

Nane:(S) pKYDF - Poll To Define Key

Type: FPOLL

Purpose:
Allow LEXFILE to define action/definition of a key.

Should poll be "Handled" (return with XN=0)?:
Yes, if you want to define or act on the key.

fleaning of “Handling” Poll (what does code do if handled?):
LEXFILE is either defining or otheruise acting on key.
Defining (returning with S0=1) neans that the LEXFILE

is returning a definition to whonever called KEYRD
(CHEDIT, CALC node editor, or whoever).

Acting on (returning with $0=0) neans that the LEXFILE
is using the key 1n sone way (such as toggling a
flag or ignoring) and KEYRD should not return a
definition to the caller, but should instead get the
next key to process.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set,
B(A] = Poll nunber.
HEX node.
P=0.
RO[A)=keycode (fron keycode nap),
RO[9-5])=keyM (physical keycode).

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.
Xn=0.
If handled but not returning a definition (“acting on

a key): $0=0.
If returning a definition:

S0=1,
Definition pointer in DEFRDR (in RAN) as follows:

DEFADR: Length of string in bytes (2 mbs).
DEFADR+2: Ney type (1 nib).

0 = Single ASCII character. Includes
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control chars 0-31, which may cause
sone action by caller,

1 = ASCII control char + #40. This is
a character in the range 0-31 which
1s to be interpreted strictly as a
character, not as special action keys
(cursor-right, etc.). To return
char #01, DEFADR should point at N41

byte, etc.
= User defined key--terninating.
z User defined key--non-terninating.
= User defined key--1nned execute.
fF = LEX table entry, with louver 3 bits

as follous:
0: Parentheses needed.
1: Trailing space needed.
2: Leading space needed.

OEFADR+3: Rddress of text.

Nornal exit conditions from handler if not handled (ST, RAN,

registers, etc.):
HEX node.

Xn=1,

Available subroutine levels:
2

Uhat registers/RAN nay be used if handled”:
R-D, DO, D1, P, RO, R3.
SCRTCH RAN.

What registers/RAN nay be used if not handled?:
R-C, D[15-5) DO, D1, P, RI.
SCRTCH RAN.

Special nenory/pointer considerations (are pointers funny?):
Nay be in CALC node.

Envisioned application(s):
Redefine keyboard.

One interesting application: Stuff funny keyM in
keybuffer (perhaps at pSREQ) and define it here.

History:

Date Progranner Modification

05/19/83 NN Rdded documentation
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12.20 pCLDSYT - Coldstart poll

Category: POLL File: SBRDVR::NS

Nane:(S) pCLDST - Coldstart poll

Type: FPOLL

Purpose:
Allous module to gain control at Coldstart

Should poll be "Handled" (return with Xn=0)?: No

Entry conditions far handler (registers, ST, RAN, etc.):
B[R] = Poll nunber.
HEX mode.
P=0.

Normal exit conditions fron handler if not handled (ST, RAM,

registers, etc.):
HEX node.
Xhs9,

Available subroutine levels: §

What registers/RAN may be used if not handled?:
Nothing matters except D(R)

Envisioned application(s):
Operating systen take overs,
Initialization of buffers, RAM, etc.

History:

Date Progranner Modification

07/15/82 B.S. Added docunentation
10/17/83 B.S. Updated docunentation
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17.31 phNLP  - Poll on entry to main loop

Category: POLL File: SBSDVR::nS

Nane:(S) pNINLP  - Poll on entry to main loop

Type: FPOLL

Purpose:
Poll on entry to main loop.

Should poll be "Handled" (return with Xn=0)7:
NO!! NEVER'! Take over, yes. Handle, no.

Meaning of "Handling" Poll (what does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAN, etc.):
Corry set.
B{A) = Poll nunber = plNLP.
HEX node.
P=0.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

N/R

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,

Available subroutine levels:

5

NOTE:
Machine is entering an idle state. This is a good tine
to take over. This poll is one of the very first
things done on entry to main loop. He have not done
display scrolling, auto lineM, collapsing stnt buffer,

checking for CALC node, etc.

What registers/RAn nay be used if handled?:
N/

What registers/RAN nay be used if not handled?:
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All CPU registers except D[R].
Rll scratch RAN,

Special nenaory/pointer considerations (are pointers funny?):
May be in CALC mode. The routine fCALL? will RTNSC
if we are in CALC node without using D[R].

Envisioned application(s):
Taking over, maybe?

History:

Date Progranner Modification

03/23/83 Wn Added docunentation

17.32 pPUROF - Poll when pouering off

Category: POLL File: SBADVR::NS

Nare:(S) pPUROF - Poll when powering off

Type: FPOLL

Purpose:
Poll on entry to deep sleep,

Should poll be "Handled" (return with XN=0)?:
No.

Rearing of "Handling" Poll (uhat does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAN, etc.):
Corry set,
BIA] = Poll nunber = pPUROF
HEX node.
P=0.
FIPUDN set iff deepsleep uas called fron PUROFF.

Nornal exit conditions fron handler if handled (ST, RAN,
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registers, etc.):
N/R

Norrial exit conditions fron handler 1f not handled (ST, RAN,

registers, etc.):
HEX node.

Xn=1.

Available subroutine levels: 3

NOTE:
The Flag fIPHDN indicates that the machine was called
fron PUROFF, as opposed to CALC mode, progrannatic BYE,

or sonebody else.

This is a good tine to take over.

Hhat registers/RAN nay be used if handled?:
N/R

Uhat registers/RAN nay be used 1f not handled?:
All CPU registers except D[R].
R11 scratch RAN.

Special merory/pointer considerations (are pointers funny?):
Nay be 1n CALL node.

Envisioned application(s):
Sone sort of takeover on shutdown.

Pocket secretary processing alarns at shutdown.
Suggested nethod 1f an alarn is due and you want to
process 1t at power-off:

Schedule 1nnediate wakeup through external alarm.
Create external connand buffer at wakeup poll using

the pocket secretary's handy RACKNONLEDGE keyword.

History:

Date Progranner Modification

03/24/83 NN Added docunentation
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17.33  pOSUNK - Poll to auake nachine u/o key

Category: POLL File: SB&DVR::NS

Nane:(S) pDSUNK - Poll to awake machine w/o key

Type: FPOLL

Purpose:
Poll if machine awoke without ATIN being hit or
ON TIRER going off.

Should poll be “Handled (return with XN=0)?:
No. I don’t think so.

fleaning of "Mandling” Poll (what does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set,
B[A) = Poll nunber.
HEX node.
P=0.

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
N/R

Nornal exit conditions fron handler if not handled (ST, RAR,
registers, etc.):

HEX node.
Xn=1,
If F1TNOF is cleared during this poll, the machine will

uake up AND will circunvent password processing

(asking for password if one exists). If you wish to

uake up the machine this way but not give control to

the user, setting FINKOF will force machine back to

sleep as soon as it hits the nain Joop. This is a

nay to uake up to process alarms and then return to

sleep.
If RINFLG 1s set during this poll, the machine will

continue as though ATTN had been hit... wake up,
perforn password processing, etc.

Available subroutine levels: 3
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NOTE:

Uhat

What

The flag f1PUDN indicates that the nachine was called

fron PUROFF, as opposed to CALC node, progrannatic BYE,

or sonebody else. The inportance of this 1s that on

return fron DSLEEP, PNROFF will recognize and process

an external connand buffer. Nobody else will. So if

you wish to create a connand buffer to be executed,

f1PUDN indicates whether or not 1t will be 1gnored.

The external connand buffer was deallocated before the

wakeup polls. If 1t currently exists, it neans that a

poll handler has created it. Think real hard about

how badly you want to wipe out somebody else’s connand.

On the other hand, sone externally inplenented sort of

STARTUP nay grab this buffer every tine. Such are the

dangers in this zoo. I guess this neans not to assune

that creating this buffer guarantees that it will be

used.

registers/RAN nay be used if handled?:
N/R

registers/RAN nay be used if not handled?:
Rll registers except D[R].
R11 scratch RAN,

Special menory/pointer considerations (are pointers funny?):
Nay be in CALC node.

Envisioned application(s):
Rlloning non-ATTN, non-ON-TIRER to awake machine.

History:

Date Progranner Modification

03/24/83 NH Added documentation

17.34 pDSHKY - Poll if machine wants to wake up

Category: POLL File: SB&DVR::NS
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Nane:(S) pDSHKY - Poll 1f machine wants to wake up

Type: FPOLL

Purpose:
Poll if ue are going to wake up because:

ATTN key was hit.
ON TIMER went off.
Responder to pDSHNK told us to wake up.

Should poll be “Handled” (retum with Xn=0)?:
No.

Meaning of "Handling" Poll (what does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAN, etc.):

Carry set.
B{R) = Poll nunber.
HEX node.
P=0.

Normal exit conditions from handler if handled (ST, RAN,

registers, etc.):
N/R

Normal exit conditions fron handler if not handled (ST, RAM,

registers, etc.):
HEX node.
Xn=1,
If F1INOF cleared, we will wake up without password

processing.

Available subroutine levels: 3

NOTE:
At this point, we are connitted to trying to wake up

nachine. If, however, fLINOF is set on termination of
this poll (1t nay or may not be set before poll), ue
will go through password processing... soliciting a

passuord fron the user if the nachine has been locked.

The f1ALRN flag (ALARM annunciator) was cleared just

before the poll. This is the tine to set the flag if
that annunciator should be on.

The flag f1PUDN indicates that the machine uas called

fron PUROFF, as opposed to CALC mode, progrannatic BYE,

or sonebody else. The inportance of this 1s that on

return fron DSLEEP, PHROFF u1)l recognize and process

an external connand buffer. Nobody else will. So if
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hat

What

you wish to create a connand buffer to be executed,
f1PUDN indicates whether or not it will be ignored.

The external connand buffer was deallocated before the
uakeup polls. If it currently exists, it neans that a

poll handler has created it. Think real hard about
hou badly you want to wipe out sonebody else's connand.

On the other hand, sone externilly inplenented sort of

STARTUP may grab this buffer every time. Such are the
dangers in this zoo, 1 guess this neans not to assune

that creating this buffer guarantees that it mill be
used.

registers/RAn nay be used if handled?:
N/

registers/RAN may be used if not handled?:

All CPU registers except DR].
All scratch RAN.

Special nenory/pointer considerations (are pointers funny?):
Nay be in CALC node.

Envisioned application(s):
Takeover RON at powerup.

Alarn processing.

History:

Date Progranner Modification

10/25/83 mn Updated documentation

17.35 pSREQ  - Service Request poll

Category: POLL File: SBROVR::NS

Nare: (3) pSREQ - Service Request poll

Type: FPOLL
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Purpose:
Allow LEXFILE processing when a harduare service
request is exerted,

Should poll be "Handled" (return uith XN=0)?:
NO!! NEVER!

Meaning of "Handling" Poll (uhat does code do if handled?):
N/R

Entry conditions for handler (registers, ST, RAH, etc.):
Carry set.
B[R] = pSREQ.
HEX node.
P=0.
f1DORN flag id set if machine is in main loop

(dormant).

Normal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
N/R

Normal exit conditions from handler if not handled (ST, RAM,

registers, etc.):
HEX node.
Xh=1,

Rvailable subroutine levels:

2

NOTE:
D(A], and RO-R4 nust be preserved.

R copy of the user's status bits as they existed on
entry to CKSREQ exists at DSPSTR (the J nibbles used
by display routines to save status bits). Do not
destroy this copy; it is needed so 31 can be restored
after the poll.

The available scratch RAN is, conveniently, just endugh

to use the clock systen safely. You can save RO and RY

at SCRICH, D[R] at SCREX0, and subroutine levels in

SCREX?, SCREX2, SCREXI.

This poll IS NOT a time to take over the machine. It

ray occur during display delay, program execution,
character editing, wait, etc. This poll IS a tine for
handling service requests non-disruptively (such as
scheduling an alarm, doing a beep, setting the
exception flag, or anything else which does not disrupt
the flou of whatever was going on when you generated
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your service request) and for setting up to take over

the machine (such as setting a flag which tells you to
grab the exception poll or the deepsleep poll).

What registers/RAN nay be used if handled?:
N/R

Nhat registers/RAN nay be used if not handled?:
A-C, p[15-5), pO, D1, P, ST.
First 32 nibbles at SCRICH,
SCREXO, SCREX1, SCREX2, SCREXJ.

Special nenory/pointer considerations (are pointers funny?):
We could be in CALC node.

Envisioned application(s):
Scheduling external alarms though the clock systen is
one very important application. If a feu sinple rules
are followed when dealing with the clock systen,
everything should work just fine:

Rule #1: If the current external alam is past due

Rule W2:

Rule #3:

(before current tine), you nay schedule an
external alarn.
If the current external alarm is not past
due, you may only schedule an external alarm
if a) your alarm is not past due, and b) it
occurs before the currently scheduled
external alarn,
You can tell if one of your alarms is
pending by comparing it to the current tine.
Do not count on the current value in the
external alarn slot being yours... sonebody
nay have followed rule #2 and jumped in
ahead of you.

Another application: Renote Keyboard. Presumably your

code is associated uith sone hardware (an HPIL mailbox,

naybe) which has exerted a service request because of a
renote keyboard. Take this poll as an opportunity to
stuff a keyN in the keybuffer. If it 1s not a key
which can be understood by the nachine, you can define
it by handling the key definition poll.

History:

Date
crc oenee

03/23/83

Progranner Modification

Nf

Cece ceremr,Cr eC tC ConcerRAGE N Cee

Rdded docunentation
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17.36 pVERS - VERS Statenent Extension Poll

Category: POLL File: SB&FCN::NS

Name: (S) pvERS - VERS Statement Extension Poll

Type: FPOLL

Purpose:
Rllous a lex file to shou its presence and revision
code,

Should poll be "Handled" (return mith XH=0)?:
No!!!

Meaning of "Handling" Poll (what does code do if handled?):
Not applicable

Entry conditions for handler (registers, ST, RAM, etc.):
B(R) = Poll nunber.
R2:= (RVMENS)
R3=Stack pointer
HEX node.
P=0.

Norma) exit conditions from handler if handled (ST, RAN,
registers, etc.):

Not applicable

Normal exit conditions from handler if not handled (ST, RAH,
registers, etc.):

HEX mode,
Xn=1,
R2:=(AVNENS)
R3=New Stack pointer

Error exit conditions from handler (POLL only):
Not applicable

Available subroutine levels:
2
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What registers/RAN nay be used if handled?:
Not applicable.

What registers/RAN nay be used if not handled?:
A-C, D[15-5] DO, D1, P
NOTE: D(R) 1s sacred in FPOLL!!
R1 and R4. Function scratch 1s available 1n the
unlikely event 1t 1t needed.

What registers/RAN nay be used if error exit (POLL only)?:
Not applicable

Special nenory/pointer considerations (are pointers funny?):
This occurs during expression execute so keep in nind
the rules of that gane.

Envisioned application(s):
The poll handler 1s expected to add onto the string
being built on the stack. The stack pointer 1s kept
in R3 and nust be decrenented to point to the neu
end of the string. Available nenory should be checked
by conparing against the AVAERS (which resides in R2).

The string added should have a leading blank followed
by a short (73-5 characters) nane describing the lex
file and optionally followed by a colon and a revision
code. The revision code Will usually be just a digit
but a nore conplicated code nay be required for a
nulti-chip ROM.

History:

Date Progranter Modification

06/08/83 B.S. Added docunentation.

12.37 pPRIIS - PRINTER IS handler poll

Category: POLL File: SB&IO::NS

Nane:(S) pPRTIS - PRINTER IS handler poll
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Type: POLL

Purpose:
Set up for the PRINT statenent and return the address
of a handler for the print itens.

Should poll be "Handled" (return with Xn=0)?:
YES

Meaning of “Handling Poll (what does code do if handled?):
R handler for the PRINT statenent has been provided and
1ts address returned.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
B[R) = Poll nunber,
HEX node.
P=0,

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
R(R) is the address of the PRINT handler
HEX node.
xXn=0.

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=1.

Error exit conditions fron handler (POLL only):
Not applicable

Available subroutine levels:
4

NOTE:
This poll is issued in the CKINFO routine which is in
the process of setting up statement scratch to handle
a PRINT/PLIST statenents output.

What registers/RAN nay be used 1f handled?:
Must not alter D1 or any status bits or any R registers
Function scratch is available

What regis ters/RAN nay be used 1f not handled?:
A-D, DO, D1, P

Hhat registers/RAN nay be used if error exit (POLL only)?:
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Not applicable

Special nenory/pointer considerations (are pointers funny?):
Normal nenory configuration

Envisioned application(s):
Extend PRINT/PLIST connands to handle unknoun
destination devices (specifically HPIL devices)

History:

Date Progranner Modification

11/09/82 N.1. Added docunentation
10/17/83 B.S. Updated docuitentation

12.38  pPRICL - PRINT class statenent handler poll

Category: POLL File: SB&IO0::NnS

Nare:(S) pPRICL - PRINT class statement handler poll

Type: POLL

Purpose:
Set up a handler for a statenent type not recognized
by the nainfrane.

Should poll be "Handled" (return with XR=0)?:
Yes

Meaning of "Handling" Poll (what does code do if handled?):
The statenent type has been recognized and statenent
scratch has been set up 1n accordance with CKINFO
specifications for the specified type of statenent.

Entry conditions for handler (registers, ST, RAM, etc.):
Carry clear
B[R] = Poll nunber.
HEX rode.
First nib of STNTRO is statement type
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P=0.

Norrial exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX rode.
Xn=0.
STRTRO, STATRY set according to CKINFO specifications

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xh=1.

Error exit conditions fron handler (POLL only):
Not applicable

Available subroutine levels:
q

NOTE:
Function scratch is available
SCRTCH, SNAPBF, TRFNBF, LDCSPC

What registers/RAN nay be used if handled?:
Statenent scratch should be set by poll handler
R-D, DO, P

What redisters/RAN nay be used if not handled?:
A-b, DO, D1, P

What registers/RAN may be used if error exit?:
Not applicable

Special nenory/pointer considerations (are pointers funny?):
No special conciderations

Envisioned application(s):
Allows adding new keywords in the sane class as DISP
and PRINT,

History:

Date Progranner Modification

"09/82 NI Addeddocumentation
10/18/83 B.S. Updated docunentation
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17.39 pRONBF - Mrite Current Sector, Read Next Sector

Category: POLL File: SCADRT::NS

Nane:(S) pRONBF - MHrite Current Sector, Read Next Sector

Type: FPOLL

Purpose:
Using the F18, urite current file 1/0 buffer to
where it cane fron in a mass nenory device, and read in
next sector to the file 1/0 buffer.

There are total of J polls can be used to read/urite 2

sector betueen a nass menory device and 1/0 buffer:

1. pRONBF - Writes buffer out to current sector and read

in next sector. If buffer content has not
been altered, just read in next sector.

2. pRDCBF - Reads in current sector fron nass menory
device to the 1/0 buffer. This poll does
not care about the content currently in the
1/0 buffer.

3. pURCBF - Writes 1/0 buffer to current sector in the
nass nenory device.

Should poll be "Handled" (return with Xf=0)?:Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
As specified above.

Entry conditions for handler (registers, ST, RAM, etc.):
B[A]) = Poll nunber.
HEX node.
P=0.
STAID! contains the FIB entry address of the file

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear,
HEX node.
Xn=0.
Current position in FIB is set to start of next sector.
File access nib in FIB is set to zero.
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This poll handler aluays call the routine SNAPRS to
restore R,D0,00,01 from the snap save RAN before return.

So if the polling routine calls the SNAPSV before issuing
this poll, it can consider R,0,00,01 will not be change
by this poll handler.

Normal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
HEX node.
XNH=1 .

Error exit conditions fron handler:
Hon't return to calling routine if error occur, direct
exit to BSERR routine.

Available subroutine levels: 3

Uhat registers/RAN nay be used if handled?:
A-b, 00, D1, P, ST[0-4])
(8,C,P,ST[0-4) if SNAPSY been called)

hat registers/RAN nay be used if not handled?:
Cc, bo

History:

Date Programmer Modification

ajo st Document

17.40 pREADN - READN on File of Copycode = 8

Category: POLL File: SCBDRT::NS

Narre: (S) pREADN - RERDM on File of Copycode * 8

Type: POLL

Purpose:
Execution of READ N statement when the copy code of the
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file is 8.

Should poll be "Handled" (return with XN=0)?:Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
Conplete the execution of RERD W statement.

Entry conditions for handler (registers, ST, RAM, etc.):
B[R) = Poll nunber.
HEX mode.

D[S]) = Copy code of the file,
D(R) = WN of bytes to end of file
RO(R)= Current position (absolute address)
RO(15:14) = Relative position in buffer if external
R1 = Record length 1n bytes
CHNHSY * Channel W specified in the statennt.
STHID! = FIB entry address of the file.
(All the file related i1nfornation can be found 1n the

FIB entry of the file)
STNTDO = Program counter points at the sennicolon of the

statenent,

S9 = 0 if serial access (record ¥ not specified)
= 1 If randon access

$10 = 0 if file 1s in Mainfrane RAM/RON
1 1f file is in external nass menory deivce
0 if file is not in Independent RAN
1 if file is in Independent RAN

”"

sn

"

At the tine when this poll is issued, the RERDN

already process the channel nunber and the record nunber

-1f specified.
If the record nunber has been specified, the pSRECN poll
should been issued earlier so the file pointer (in the
FIB) should already pointing at the start of the record.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

If the poll is handled, the handler should handle the
statement conpletely. So the handler should directly
exit to NXISTH. The handler doesn’t need to worry
about the math stack used by the POLL routine, it will
be taken cared by the run loop.

Nornal exit conditions fron handler if not handled (ST, RAH,
registers, etc.):

Carry clear.
HEX mode.
Xn=1.

Error exit conditions fron handler:
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Carry set,
HEX node.
C{0-3]) = Error nunber.

Available subroutine levels: 6

What registers/RAN nay be used if handled?:
Rll CPU registers, scratch RAN, $11-0

Uhat registers/RAN nay be used if not handled?:
A, C DO, D1

What registers/RAN nay be used if error exit ?:
All CPU registers, scratch RAN, §11-0

History:

Date Progranner Modification

04/20/83 SC Docunent

17.41  pEOFIL - Poll at End-of-File

Category: POLL File: SCADAT::NS

Nanre: (3) pEOFIL - Poll at End-of-File

Type: FPOLL

Purpose:
When end of file has been reached in a READ W statement,
poll to give a LEX file a chance to act before the READN
statenent would othervise exat to error,
One possible thing an LEX file can do is to implement
the “ON EOF GOTO/GOSUB <label>" mechanism.

Should poll be "Handled" (return with KN=0)?:Yes

Meaning of "Handling" Poll (what does code do if handled?):
The end-of-file error has been intercepted.
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Entry conditions for handler (registers, ST, RAM, etc.):

Carry set.
B[R) = Poll nunber.
HEX node.
P=0.

STNTD1 contains the FIB entry address of the file.
The file pointer in FIB 1s pointing at :
TEXT file : End-of-f1le nark (FFF).
SDATA f1le: Past the last data 1ten of the file.
DATA file : Pointing at an end-of-file nark or past the

end of the file.

Nornal exit conditions from handler if handled (ST, RAM,
registers, etc.):

If handle, the handler should never return to the polling
routine. If 1t ever returns to the polling routine, an
“End of File" will be generated.
This poll is just provide a hook for an LEX file
to intercept the end-of-file error. The possible thing
an LEX file can do to answer this poll 1s to inplenent
a "ON EOF GOTO/GOSUB <label>" type of trap.

Norral exit conditions fron handler 1f not handled:

HEX node.

P=0

Error exit conditions fron handler (POLL only):
HEX node.
P=0

Available subroutine levels: 6

What registers/RAN nay be used 1f handled?:
All CPU registers, scratch RAMA, ST11-0,

What registers/RAN nay be used if not handled?:
All CPU registers, scratch RAN, ST11-0.

History:

Date Progranner Modification

04/20/83 SC Docunent
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17.42 pPRINM - PRINTN on File of Copycode = 8

Category: POLL File: SC&DRT::NS

Nane:(S) pPRINK - PRININ on File of Copycode = 8

Type: POLL

Purpose:
Execution of PRINT # statenent when the copy code of the
file 1s 8.

Should poll be “Handled” (return with Xn=0)?:Yes

Meaning of "Handling" Poll (what does code do if handled?):
Conplete the execution of PRINT WN statenent.

Entry conditions for handler (registers, ST, RAN, etc.):
B[R) = Poll nunber.
HEX mode.
P=0.

D[S) = Copy code of the file,
D(R) = ¥ of bytes to end of file
RO(R)= Current position (absolute address)
RO(15:14) = Relative position in buffer if external
R1 = Record length in bytes
CHNISV = Channel N specified in the statennt.
STHID1 = FIB entry address of the file.
(R11 the file related information can be found in the
FIB entry of the file)

STRIDO = Progran counter points at the semnicolon of the
statenent,

$9 = 0 if serial access (record ¥ not specified)
= {1 If randon access

$10 = 0 if file 1s in nainfrane RAN/RON
= 1 if file is in external nass nenory deivce

$11 = 0 if file is not in Independent RAM
= {1 if file is in Independent RAN

At the time when this poll 1s 1ssued, the RERDH
already process the channel nunber and the record nunber

-1f specified.
If the record nunber has been specified, the pSRECH poll
should been 1ssued earlier so the file pointer(in the
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FIB) should already pointing at the start of the record.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

If handled, the handler should conplete the PRINT
statenent and directly exit to NXTSTN. The nath stack
nil] be cleared by the run loop autonatically.

Nornal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear.
HEX node.
Xn=1.

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3]) = Error nunber.

Available subroutine levels: 6°

What regis ters/RAN nay be used if handled”:
Rll CPU registers, scratch RAN, ST11-0

Hhat registers/RAN nay be used if not handled?:
8.C, D0, D1

What registers/RAN nay be used if error exit ?:
Rll CPU registers, scratch RAN, ST11-0

History:

Date Progranner Modification

04/20/83 SC Docunent

12.43  pFIYPE - Search for file type table entry

Category: POLL File: SC&FIL::NS
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Nane:(S) pFIYPE - Search for file type table entry

Type: POLL

Purpose:
Search file type table in LEX file for a given file type
nunber.

Should poll be "Handled" (return uith Kn=0)?:Yes

Meaning of "Handling" Poll (what does code do if handled?):
Returns with D1 pointing to the file type table entry
that contains the file type.

Entry conditions for handler (registers, ST, RAN, etc.):
8(R] = Poll number.
HEX node.
P=0.
R[R) = file type

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=0.
D1 pts to start of the file type entry in the table
acs) = Position of file type nunber within entry

(1 = first file type, etc.)
A(R) = As entry condition

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX mode.
Xn=1.

Error exit conditions fron handler:
Carry set.
Hex node.
Error can only happen when there is not enough nenory to
do the poll at all.

Available subroutine levels: 4

What pegseraRAn nay be used if handled?:

What registers/RAN nay be used if not handled”:
R-C, D1, P

Bhat registers/RAN nay be used if error exit (POLL only)?:
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R-C, 01, P

History:

Date Progranner Modification

M08 st Document

17.44 pFRSCH - Search for File Type by Nane

Category: POLL File: SC&FIL::NS

Nane:(S) pFASCH - Search for File Type by Nane

Type: POLL

Purpose:
Search file type table in LEX file for a given file
type nane.

Should poll be "Handled" (return uith Xn=0)7:Yes

Meaning of "Handling" Poll (uhat does code do if handled?):

Returns the file type number for the unprotected forn

of the file type.

Entry conditions for handler (registers, ST, RAM, etc.)
B[R] = Poll nunber.
HEX node.
P=9.
R[9-0)= File type in ASCII, right justified with

leading blanks(first character in R(B)).

Nornal exit conditions fron handler if handled (ST, RAR,

registers, etc.):
Carry clear
HEX node.
Xn=0,
A[3-0) = File type nunber

Normal exit conditions fron handler if not handled (ST, RAH,
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registers, etc.):
Carry clear
HEX node,
Xh=1,

Error exit conditions fron handler (POLL only):
Corry set.
HEX node.
Error can only happen when there is not enough nerory to

do the poll at all.

Available subroutine levels: 4

What regisiere/RAn nay be used if handled”:

hat negiepers/Ran nay be used if not handled?:

hat registara/RAn nay be used if error exit:

History:

Date Progranner Modification

04/20/83 SC Document

17.45 pSRECH - Position to RecM of File u/Copycode 8

Category: POLL File: SCAFIL::NS

Nare: (S$) pSRECH - Position to Rech of File u/Copycode 8

Type: POLL

Purpose:
Set file pointer to a given record # of a file whose

copy code is >= 8.
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Should poll be "Handled" (return with Xn=0)7:Yes

Meaning of "Handling" Poll (uhat does code do 1f handled?)

Set the file pointer in FIB to a given record WN in the
file.

Entry conditions for handler (registers, ST, RAH, etc.):

B(R] = Poll nunber.
HEX node.
P=0.
R(s) = copy code of the file
R[4-0) = FIB entry address of the file
SINIDY = FIB entry address of the file
R1 = Record # (first record of the file is record 0)

Normal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear.
HEX node.
Xn=0.
Following field in FIB of the file is updated:

.Current position set to start of the given record.

.N of bytes left in current is set to equal to record

length.
JIf the file is in external device, the file 1/0

buf fer should contain the current sector.

Nornal exit conditions fron handler if not handled (ST, RAR,

registers, etc.):
Carry clear (POLL only).
HEX node.
Xn=1,

Error exit conditions from handler (POLL only):

Carry set.
HEX mode.

Available subroutine levels:

What registers/RAN nay be used if handled”:
Rll CPU registers
Don’t use STHIDO & STNTDI

What registers/RAN may be used if not handled”:
All CPU registers
Don’t use STHIDO, STNTDY, R1

What registers/RAN may be used if error exit 7:
R11 CPU registers

History:
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Date Progranner Modification
meee a-- me—-—--- mn,EES. EEE, CREEPER OREGON eS®one

04/20/83 SC Docunent

12.46 pRDCBF - Read Current Sector Fron Hass Hernory

Category: POLL File: SC&FIL::NS

Nane:(S) pRD(BF - Read Current Sector Fron Nass Memory

Type: FPOLL

Purpose:
Using the F1B, read the current sector of a file in
the nass nerory device into the 1/0 buffer that is
associated with the file,

There are total of 3 polls can be used to read/urite a
sector betueen 2 mass nenory device and 1/0 buffer:
1. pRONBF - Write buffer out to current sector and read

in next sector. If buffer content has not been
altered, just read in next sector.

2. pRDCBF ~ Read in current sector fron nass memory device
to the 1/0 buffer. This poll does not care
sbout the content currently in the 1/0 buffer,

3. pHRCBF - Mrate 1/0 buffer to current sector in the nass
nenory device.

Should poll be “Handled” (return with XN=0)?:Yes

Meaning of "Handling" Poll (what does code do if handled?):
Read the current sector fron the nass nenory device into

the 1/0 buffer of the file,

Entry conditions for handler (registers, ST, RAN, etc.):
B[R) = Poll nunber.
HEX node.
P=0.
SIND! contains the FIB entry address of the file
(SNRPBF contains A, D, DO and DY to restore on exit)

17-102



HP-71 Software IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

Nornal exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=0,

File access nib in FIB is set to zero.
R,D,00,D1 restored to values fron SNAPBF,

This poll handler nust aluays call the routine SNAPRS to
restore R,0,00,D1 fron the snap save RAN before retum.

So if the polling routine calls the SNAPSY before
1ssuing this poll, 1t can consider R,D,00,D1 will not
be changed by this poll handler.

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Won't return to calling routine if error occur, direct
exit to BSERR routine.

Available subroutine levels:
J

What registers/RRAN nay be used if handled?:
R-0, DO, D1, P, ST[0-4)
(8,C,P,5T[0-4) 1f SNAPSV was called)

What registers/RRAN nay be used 1f not handled?:
8, (, DO
(SNAPRS 18 not called)

History:

Date Progranner Modification

04/20/83 SC Docunent
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17.47 pURCBF - Write 1/0 Buffer to Nass Nenory Device

Category: POLL File: SCAFIL::NMS

Nane:(S) pHRCBF - Write I/0 Buffer to Nass Henory Device

Type: FPOLL

Purpose:
Using the FIB, urite the file I/0 buffer to
the sector it cane from in a nass nenory device. Buffer
content, current position and record address are not
changed by this operation.

There are total of J polls can be used to read/urite a
sector betueen a mass nenory device and 1/0 buffer:
1. pRONBF - Urite buffer out to current sector and read

in next sector. If buffer content has not been
altered, just read in next sector.

2. pRDCBF - Read in current sector fron nass nenory device
to the 1/0 buffer. This poll does not care
about the content currently in the I/0 buffer.

3. pURCBF - Write 1/0 buffer to current sector in the nass
nenory device,

Should poll be "Handled" (return mith Xn=0)?:Yes

Neaning of Handling’ Poll (uhat does code do if handled?):
Nrite the file 1/0 buffer to the sector it cane from in a
nass nenory device.

Entry conditions for handler (registers, ST, RAN, etc.):
B{R] = Poll nunber.
HEX node.
P=0,
STNTD1 contains the FIB entry address of the file
(SNAPBF contains R,D1,00 and DY to restore on exit)

Nornal exit conditions fron handler if handled (ST, RAR,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=0.
File access nib in FIB is set to zero,
R,0,00,D1 restored to value fron SANPBF.
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This poll handler nust always call the routine SNAPRS to
restore R,D,D00,D1 fron the snap save RAN before return.

So if the polling routine calls the SNRPSV before
1ssuing this poll, 1t can consider R,D,00,01 will not
be changed by this poll handler.

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,

Error exit conditions fron handler
Non’t return to calling routine if error occurs, direct
exit to BSERR routine.

Available subroutine levels:
3

Hhat registers/RAN nay be used if handled?:
A-D, D0, D1, P, ST[0-4]
(8,C,P,ST[0-4]) 1f SNRPSV been called)

Hhat registers/RAN nay be used if not handled?:
8B, (, DO
(SNAPKS 1s not called)

History:

Date Progranner Modification

04/20/83 SC Docunent

17.48 pCREAT - Create File 1n External Device

Category: POLL File: SCAFIL::NS

Nane:(S) pCREAT - Create File in External Device

Type: POLL
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Purpose:
Create a file in an external device
This poll handles files of all copy codes except
copy code 8.

Should poll be “Handled” (retum with XN=0)7: Yes

Meaning of “Handling” Poll (what does code do if handled?):
Create a file in an external nass menory device

Entry conditions for handler (registers, ST, RAM, etc.):
8[R] = Poll nunber.
HEX node.
P=0.

D(X) = Device address
D(S) = Device type
STATRO = First 8 chars of the file nane
SINTR1(3,0) = Last 2 chars of the file nane
STNIR1(6,5) = Offset to data (fron file type table)
STNIR1(9,7) = Device address
SINTR1(13,10) = File type
SINTR1(14) = Create code (can not be 8)

R2(R) = First paraneter for CREATE:
ESSERRCE RG ENN CECE. ,, ENBNES.TEERE REREn"Owe

Create Format feaning of this parameter
code Inplied

0 Executable Data length in nibs
1 DATAR(fix length) Nunber of records
2 SDATR(41(C data) Nunber of registers
4 LIF type File length in bytes

(vbl len record)

RI(R) = Second paraneter for CREATE:

Create Fornat fleaning of this paraneter
code Inplied

0 Executable (1gnored)
1 DATR(fix length) Record length in bytes
2 SDATR(41C data) (ignored)
q LIF! type(vbl len) (ignored)

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=0,
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Normal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear (POLL only).
HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3]) = Error nunber.

Available subroutine levels: 6

What registers/RAN nay be used if handled’:
A-p, DO, D1, P ,RO-R4, SO-S11, SCRTCH RAN

What registers/RAN nay be used if not handled?:
R-0, DO, D1, P

Hhat registers/RAN nay be used if error exit (POLL only)?:
Anything

NOTE:
No future changes to this interface should cause the
handler to alter statement scratch!!!

History:

Date Progranner Modification

04/19/83 SC Document

17.49  pC(RT=8 - Create File u/Create Code = 8

Category: POLL File: SC&FIL::NS

Nave: (S) pCRT=8 - Create File u/Create Code = 8

Type: POLL
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Purpose:
Create a file uhose create code is 8. The file can be
in internal nenory or external nass nenory device.
The poll handler must handle all HPIL access.

Should poll be "Handled" (return uith XN=0)?: Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
Create the file.

Entry conditions for handler (registers, ST, RAM, etc.):

B(R) = Poll nunber.
HEX node.
P=0.

D(X) = Device address
D(S) = Device type
STHTRO = First 8 chars of the file nane
SINTR1(3,0) = Last 2 chars of the file name
STNTR1(6,5) = Offset to data (fron file type table)
SINTR1(9,7) = Device address
SINTR1(13,10) = File type
STNTRI(14) = Create code (can not be 8)

Geer cer rRCr. ERECT eT rEERTeRe ERR REa TRE TGEOCe cae aeRe®®

Create Format Meaning of this paraneter
code Inplied

0 Executable Data length in nibs
1 DATR(fix length) Nuriber of records
2 SDRTR(41C data) Number of registers
4 LIF1 type File length in bytes

(vbl len record)

R3(R) = Second paraneter for CRERTE:
PP Pn CERES CE TERE RENEE CEC CEE, rCGN "EARNER ErTEE TR TROT Bee See

Create Format Neaning of this paraneter
code  Inplied

0 Executable (ignored)
1 DATA(Fix length) Record length in bytes
2 SDATA(41C data) (ignored)
4 LIF! type(vbl len) (ignored)

Ce mcm cE mem EER aR B® en" =a n®e

Normal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear
HEX mode.
Xn=0.
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Nornal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

Corry clear
HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Corry set.
HEX node.
C[0-3) = Error nunber,

Available subroutine levels: 6

What registers/RAN nay be used if handled?:
R-D, DO, DY, P ,RO-R4, ST, SCRTCH RAN

Hhat registers/RAN nay be used if not handled?:
R-0, DO, D1, P

What registers/RAN nay be used if error exit (POLL only)?:
Any thing

NOTE:
No future changes to this interface should cause the
poll handler to alter Statenent Scratch!

History:

Date Progranner Modification

04/19/83 SC Docunent

17.50 pFINDF - Find External File

Category: POLL File: SCSFIL::NS

Name: (S) pFINDF - Find External File

Type: POLL

Purpose:
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Find a given file in a given mass nenory device

Should poll be "Handled" (return with XH=0)7:Yes

Meaning of "Handling" Poll (what does code do if handled?):

Return file information about the file.

Entry conditions for handler (registers, ST, RAM, etc.):
B[A] = Poll nunber.
HEX node.
P=0,
RO = First 8 chars of file nane
R1 = Last 2 chars of file nane
D(X) = Device address
D(S) = Device type

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX mode,
Xn=0,

RO(0,3) = Starting record M
R0O(4,6) = Device address
RO(7,10)= 0000
RO(11,14)= File type
RO(15) = 8
R1(0) = Entry ¥ in the record containing directory
R1(1,4) = Record # of directory entry
RI(5) = 0
R1(6,9) = RB of sectors of file length

Normal exit conditions from handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xf=1,

Error exit conditions fron handler:

Carry set,
HEX node.
C{0-3) = Error nunber.

Rvailable subroutine levels: 6

What registers/RRM nay be used if handled?:
R,8,C,D(15,5),01,RO,R1, P
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What registers/RAN nay be used 1f not handled?:
A,B,C,D[15-5),D1,RO,R1,P

What registers/RAN nay be used if error exit:
R,B,C,0[15-5), P

History:

Date Progranner Modification

04/20/83 SC Docunent

17.51  pDIDST - Poll for Device ID Storage

Category: POLL File: SC&FIL::NS

Nane:(S) pDIDST - Poll for Device ID Storage

Type: FPOLL

Purpose:
Handler for device ID storage (D1 @ destination point)

Should poll be "Handled" (return with XR=0)7:Yes

Meaning of “Handling” Poll (uhat does code do if handled?):
Save the device ID in FIB for the file

Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll nunber.
HEX node,
P=0.

R2 contains C[W) fron SETUP
(R2[14]) 1s the device code fron FILSPx)
R3 contains the device ID/volune label

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.

17-11



HP-71 Software IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

Xn=0.

Nornal exit conditions from handler if not handled (ST, RAN,
registers, etc.):

HEX node.
xn=1.

Available subroutine levels: 4

What registers/RAN nay be used if handled?:
R-D, 00, D1, P R2-R3

What registers/RAN nay be used if not handled?:
A-D, DO, DY, P, R2, RI

History:

Date Progranner Modification

04/20/83 SC Docunent

12.52 pORTLN - Compute File Len w/Create Code = 8

Category: POLL File: SCBFIL::MS

Nane:(S) pDATIN - Conpute File Len u/Create Code = 8

Type: POLL

Purpose:
Compute the file length of an external file whose
create code is 8.

Should poll be "Handled" (return mith XN=0)?: Yes

Meaning of “Handling” Poll (what does code do 1f handled?):
Return the file length of the external file

Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll nunber.
HEX node.
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P=0.
D[S] = copy code of the file, but already been shifted

left once(top bit lost).
The directory entery of the file 1s copied fron the nass
nenory into SCRTCH RAM (64 nibs)

Nornal exit conditions fron handler if handled (ST, RRA,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=0,
A(R) = File length of the file in nibbles.

Nornal exit conditions from handler if not handled (ST, RAM,
registers, etc.):

Carry clear
HEX node.
Xn=1.

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3] = Error nunber.

Available subroutine levels: 6

Nhat registersRAN nay be used if handled?:
R-D, DO, P

What registers/RAN nay be used if not handled?:
R-Db, DO, D1, P

Hhat regisors/RANnay be used if error exit (POLL only)?:

History:

Date Progranner flodif ication

0/0 st document
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17.53  pREN - Renunber an XWORD lineM reference

Category: POLL File: SCEREN::NS

Nane:(S) pREN - Renunber an XWORD lined reference

Type: POLL

Purpose:
Renunber a XWORD statement if it has line nunber as its

argunents.

Should poll be "Handled" (return with Xn=0)?:Yes

Meaning of “Handling” Poll (what does code do if handled?):
Return D1 points to where the line nunber is.

Entry conditions for handler (registers, ST, RAN, etc.):
8[R) = Poll nunber.
HEX node.
P=0.
R[4-0) = LEX file ID and fcn #
D1 past the XWORD tokens.

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=0.
D1 @ the line nunber token(tLINEN or tLITRL)
$3 = 1, if there are nore than one line nunbers followed.

Norral exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear.
HEX node.
Xnh=1,

Error exat conditions fron handler (POLL only):
Carry set,
HEX node.
Hill exat to NENERR(Insufficient Memory).

Available subroutine levels: §.

What registers/RAN nay be used if handled”:
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R-b, DO, P

What registers/RAN nay be used if not handled?:
R-D, DO, P

What registers/RAN nay be used if error exit (POLL only)?:
R-b, DO, P

History:

Date Progranner Hodification
rm mcm —e- cece comm -- -  —.. ESEE.hneemw

04/20/83 SC Docunent

17.54 pCALSY - Poll to save local environment on CALL

Category: POLL File: SC&SUB::NS

Nane:(S) pCALSY - Poll to save local environment on CALL

Type: POLL

Purpose:
Give any LEX file a chance to save its local environment
when CALL is executed.

Should poll be "Handled" (return with XN=0)?:
Since this poll is intended to reach every LEX file, so
XM should aluays set to | on return,

leaning of "Handling" Poll (uhat does code do if handled?):
A LEX file can put a block of its local environnent on
top of the stack. When the ENDSUB is executed later on,
the LEX file can use this block to restore its local
environnent,

Entry conditions for handler (registers, ST, RAM, etc.):
B[R] = Poll nunber.
HEX node.
P=0.
AVRENE (available merory end) is pointing at current top
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of stack.

Normal exit conditions from handler if handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=1,
Update the RVNENE to point at the top of the block which
just been put on to the top of the satck.

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.): |

Carry clear (POLL only).
HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
€[3,0] = Error code

Available subroutine levels:
5

NOTE:
Definition of the save block: (starting fron lower addr.)

Nibs Heaning
wo-- PRPSEEEEEEEEEEhd

-2 LEX file ID
-5 Block length in nibs(not include the 1st § nibs)

1
3
6 f of update addresses following
7-n Update addresses 5 hibs each
n-n Anything else

What reais ters/aAn nay be used if handled?:
R-D, DO, D1, P ,RO-R3, ST, scratch RAN

What registers/RAN nay be used if not handled?:
A-b, DO, D1, P ,RO-R3, ST, scratch RAN

What registers/Ra nay be used if error exit (POLL only)?:
R-0, DO, D1, P, RO-R3, ST, scratch RRN

Special nenory/pointer considerations (are pointers funny?):
None.

Envisjoned application(s):
Rllous a LEX file to stack and unstack local data that

is not stored in a system buffer. This nay be useful
to applications which can be called recursively, since
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systen buffers are global and are not allocated recur-
sively,

History:

Date Progranner Modification

04/18/83 st Document

17.55 pCRLRS - Poll to restore local environment

Category: POLL File: SC&SUB::M$

Nane: (S) pCRLRS - Poll to restore local environment

Type: POLL

Purpose:
Give any LEX file a chance to restore its local
environment uhen ENDSUB 1s executed.

Should poll be "Handled" (return with XH=0)?:
Since this poll is intended to reach every LEX file, so
Xn should aluays set to | on return.

Meaning of "Handling" Poll (what does code do if handled?):
R LEX file can restore its local environnent saved at
CALL tine (by respond to pCALSV poll)

Entry conditions for handler (registers, ST, RAN, etc.):
8(R] = Poll nunber.
HEX node.
P=0.
CALSTK is pointing at the first of all the save blpcks.

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear (POLL only).
HEX node.
XN=1.
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Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).
HEX node.
Xn=1.

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
€{3,0] = Error code

Available subroutine levels:
3

NOTE:
Hou to find the save block of your oun :

Starting fron the CALSTK, look for first 2 nibbles of
each block for your LEX ID. Rll the save blocks are
link listed. When your block is found, just use the
information to restore your local environnent, don’t
collapse the block. All the update addresses in the
block are justified if nenory had been noved.

Uhat registers/RAN nay be used if handled?:
R-b, DO, D1, P ,RO-R3, ST, scratch RAN

What registers/RAN nay be used if not handled:
A-b, DO, D1, P ,RO-R3, ST, scratch RAN

What registers /fAn nay be used if error exit (POLL only)?:
R-0, DO, D1, P, RO-R3, SI, scratch RAN

History:

Date Progranner Modification

04/18/83 SC Docurient
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17.56 pFNIN  - Poll at start of nultiline U.D.F.

Category: POLL File: SC&SUB::NS

Nane:(S) pFNIN - Poll at start of nultaline U.D.F.

Type: FPOLL

Purpose:
Poll before start execution of a nultiline user-defined
function.

Should poll be "Handled" (return with XN=0)?:
1f handled set XN=1 on return.

Meaning of “Handling” Poll (what does code do 1f handled?):
This poll give everybody a chance to do sonething, so
the poller doesn’t care 1t u1ll be handled or not.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry,
B[R) = Poll nurber.
HEX node.
P=0.

Nornal exit conditions from handler if handled (ST, RAN,
registers, etc.):

HEX node.
Xt=1.

Nortal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.

Xn=1.

Available subroutine levels: 4

What registers/RAN nay be used 1f handled?:
Everything but the R1

What registers/RAN nay be used if not handled?:
R-C, D[15-5) 00, D1, P
--NOTE: D[R] 1s sacred
R1-R4, ST, scratch RAN
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History:

Date Progranner Modification

05/10/83 SC Document

12.57 pFNOUT - Poll at end of multiline U.D.F.

Category: POLL File: SCaSuUB::NS

Nane:(S) pFNOUT - Poll at end of nultiline U.D.F.

Type: FPOLL

Purpose:
Poll before exiting » nultiline user-defined
function.

Should poll be "Handled" (return uith Xn=0)?:
If handled set XA=1 on return.

Meaning of “Handling” Poll (what does code do if handled?):
This poll give everybody a chance to do sonething, so
the poller doesn’t care it will be handled or not.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry set on entry.
B[A]) = Poll nunber.
HEX node.
P=0.

Normal exit conditions from handler 1f handled (ST, RAN,

registers, etc.):
HEX node.
Xns1,

Nornal exit conditions fron handler 1f not handled (ST, RAN,

registers, etc.):
HEX mode.
Xn=1,
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Available subroutine levels: 4

Nhat registers/RAN nay be used if handled”:
Everything but the RO

What registers/RAN nay be used if not handled?:
AR-C, D[15-5] vO, D1, P
--NO1E: D[R] 1s sacred
R1-R4, ST, scratch RAN

History:

Date Progranner Modification

05/10/83 SC Docunent

17.58 pRINTp - Poll on Special Return type

Category: POLL File: SGIEXC::NS

Nane:(S) pRINIp - Poll on Special Return type

Type: FPOLL

Purpose:
Poll for Special Return type
Allow for future extension of Special Return types on

the GOSUB stack. When the RETURN is encountered,
a LEX file nay handled to do sonething before the
RETURN (ex: Reactivate a Tiner)

Return types: 9-E are reserved for future inplenentation

The GOTO+ entry point allous the special Return type to
be passed on entry in R3(S)

Should poll be "Handled" (return with XH=0)7:
No - if this poll is handled, it 1s a take over pollxxx

Meaning of "Handling" Poll (what does code do if handled?):
Do the appropriate "special" return processing
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Pop address of GOSUB stack
Perforn the RETURN or POP

Entry conditions for handler (registers, ST, RAM, etc.):
--Carry set on entry iff fastpoll--
B[R) = Poll nurber (pRINIp)
HEX node.
P=0.
R2(S) = Return type (Range = 9-E)
R2(R) = Return address
sRETRN (SO) = 1 if RETURN

= 0 if POP
The address 1s NOT popped of f the stack

DO NOT destroy SO or R2 while determining if handling

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

HEX node.
Perforn the “special” processing
Pop the address off stack (GOSBvL =POPGSB)
If POP

GOVLNG NXTISTH
If RETURN

If Return to Progran (type nust indicate this)
Set PgnRun
Save return address in R2
Set DO @ return address
If TRACE needed (TRFLCK)

TRACE T0 (TRTO¢)
Set DO @ Return address (R2)
30 execute "Return stnt*  (govlng RUNRTY)

If Return to Keyboard
If tracin (VRFLCK)

Send ChE (CRLFSD)
If Keyboard buffer to return to (KBRICK)

Set DO @ Return address (R2)
go execute "Return stant" (goving RUNRT1)

Sanple code:

GOSBvL  =POPGSB Pop addr of f stack
C=D A
R2=R Save Return addres
81=0 sRETRN POP?
6OYES RTN4O
81=1 sRTNKY Return to Keyboard ?
GOYES RTN20
ST=1 PgriRun Set Pgn Running flag
R=R2 Return address
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DO=A
GOSBVL  =IRFLCK Tracing ?
GOC RIN1O No
GOSBVL  =TRTO0+ TRACE T10

RIN1O A=R2
DO=zA DO @ Return address
GOVLNG  =RUNRTH Execute Return stnt

* Return to keyboard

RIN20  GOSBVL  =TRFLCK Tracing ?
60C RTIN3O
GOSBVL  =CRLFSD Send CR/LF

RTN30O  GOSBVL  =KBRICK Keyboard buffer?
6010 RIN1O Yes, go execute

x pop
*

RTNAO GOVING  =NXTSTR

Norrnal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

HEX node.
Xn=1,
sRETRN (SO) and R2 rust be be preserved--

Available subroutine levels: 7

NOTE:

What

What

--FPOLL handler is tuo levels deeper than caller--
RETURN/POP is statement execute: all levels available

See GOTO+ entry for pushing special return type on
COSUB stack

The return type nust NOT conflict with other
GOSUB/RETURN extended statenents

The return type or somewhere else --- nust reflect
if return to PROGRAM or KEYBOARD. This is
deternined at GOSUB tine fron PgrRun flag

registers/RA nay be used if handled?:
--R-b, 00, 01, P aluvays available--
--Statenent execute usage

registers,RA nay be used if not handled?:
--R-C, D[15-5] DO, D1, P aluays available (FPOLL only)--
--NOTE: D[R] is sacred in FPOLL!!--
--RO,R1,R3,R4

Envisioned application(s):
Special GOSUB statenent:
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ON INTERUPT GOSUB....
ON ALARH GOSUS....
ON ... GOSUB....

where "sornething" nust be done before the actual
return is exeucte. For exanple, schedule an RLARN

History:

Date Progranner Modification

05/02/83 J.P. Changed to Fast Poll

12.59 pFILXQ - Poll for device to return device ID

Category: POLL File: SG&FXQ::NS

Narre: (3) pFILXD - Poll for device to return device ID

Type: POLL

Purpose:
Polls for dedicated device to intervene to return its id

Should poll be "Handled" (return with XN=0)?:
Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
Reads device specifier (either as an executed string
expression of f stack or as a literal) and if their
device is referenced, return device 10 in D(S) & D(X)

Entry conditions for handler (registers, ST, RAM, etc.):
Corry clear
BIR) = Poll nunber.
HEX node.
P=0,
RO contains file nane (1f any) - «=8 characters
DO nay be restored prior to filespec, using STNIDO
(this is generally not useful)

IF S7=0
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Device specifier is a literal
DO points past t(OLON (Poll handler nust check
to ensure that DO points to tLITRL - 1f it doesn’t
poll should NOT be handled.

IF S7=1
Device specifier is a string on the stack
(string header pointed to by RVAENE)

00 points past the entire file specifier
R colon was found on the stack, in the appropriate

position.

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX mode.

Xn=0.
File Nane in R (Retrieve fron RO before exit)
D(S),D(X) set appropriately with device 1d
DO past file specifier
RDDITIONALLY:

IF S7=1 on entry, then D1 rust point past the string
on the stack and AVHENE nust reflect this.

Normal exit conditions fron handler 1f not handled (ST, RAM,
registers, etc.):

Carry clear
HEX node.
Xn=1,
RO wust be unaltered fron entry.

Error exit conditions fron handler (POLL only):
NO ERROR - Instead DON'T HANDLE

Available subroutine levels:
6

NOTE:

Hhat registers/RRN nay be used if handled?:
A-D,D1,00,R1,STHIRY (all of it), $1,852

What registers/RAM nay be used if not handled?:
R-0, DO, D1, P
R1,STRTIRY (all of 1t), $1,82

What registers/RAN nay be used if error exit (POLL only)?:
NO error exit

Envisioned application(s):
So a dedicated device nay be referenced analogous to an
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HPIL device, eg > INITIALIZE :HP145XX

History:

Date Progranner Modification

04/21/83 S.M. Rdded POLL & docunentation

17.60 pFSP(x - File Spec Execution poll

Category: POLL File: SG&FXQ::NS

Nane:(S) pFSPCx - File Spec Execution poll

Type: POLL

Purpose:
POLL for file specification execution

Should poll be "Handled" (return mith XH=0)?:
Yes

Meaning of "Handling" Poll (what does code do if handled?):
Returns 1st 8 chars of file nane in A
and last two characters in RO

D(S)=Device type; D(X)= Device address

Entry conditions for handler (registers, ST, RAN, etc.):
Corry clear
B(R) = Poll nunber.
HEX node.
P=0.
Lom 2 bytes of RO are blank-filled
$721 => String expression on stack

Top of stack pointed to by RVHENE
DO past string expression

*0 => Literal
00 ray be restored fron STHIDO to interpret
file specifier

Normal exit conditions fron handler if handled (ST, RAN,
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registers, etc.):
Carry clear
HEX node.
Xn=0,
R contains file nane (blank-filled)
If > 8 characters, last 9 8 10 in RO

If no file nane specified, R=0
D(S) = Device type
D(X) = Device address
DO past file specifier
$7 intact fron entry
If S7 set on entry (string), D1 nust point past file
specifier on stack; eg D1 nust reflect new top of stk

Nornal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=1,

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3) = Error nunber.

Available subroutine levels:
!

NOTE:
If not handled, error generated is ef SPEC

What regis ters/kAn nay be used if handled?:
R-D, DO, D1, P
RO,R1, S-R1-0 thru S-R1-3, STATDO, STAIDY,
$1,82

What registers/RAN nay be used if not handled?:
R-D, DO, D1, P
Sane as 1f handled (See above)
S7 nust renain intact

What regis tersKAN nay be used if error exit:
R-D, DO, D1, P
Sane as if handled (See above)

Special nemory/pointer considerations (are pointers funny?):
No

Envisioned application(s):
PURGE A: TAPE
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Note:
If not handled, error generated 1s ef SPEC.

History:

Date Progrannar Modification

02/04/83 Su. Addeddocumentation

17.61  pPURGE - Poll to PURGE file on external device

Category: * POLL File: SG3FXQ::N3

Nane:(S) pPURGE - Poll to PURGE file on external device

Type: POLL

Purpose:
Polls to PURGE a file on non-nainfrane device

Should poll be “Handled” (return with Xn=0)?;
Yes

Meaning of "Handling" Poll (what does code do if handled?):
Purges the file
The nainfrane will handle purging any associated F108

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
B[A) = Poll nunber.
HEX node.
P=0.
DO past file specifier
o(s) & D(X) contains device info
Blank-f1lled fale nane in R(N) & RO; RO contains chars
9 8 10; If no file nane given, R=0

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
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Xn=0.
$8=0 (indicates current file nas not purged)

Nornal exit conditions fron handler 1f not handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.

Xn=1.

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3] = Error nunber.

Available subroutine levels:
7

NOTE:
If not handled, error generated is ef SPEC

--SCRATCH RAN TO CONSIDER BELOW: --
--STHT/FN Scratch, SCRICH, SNAPBF, TRFNBF, LDCSPC,--
--LEXPIR. --

Hhat registers/RAN nay be used if handled?:
R-D, DO, D1, P
Anything available to statenents
STNT/FN scratch, RO-R4, SO-S11

Hhat registers/RAN nay be used if not handled?:
R-D, DO, D1, P
Sane as if handled, except don’t use RO !

Nhat registers/RAN nay be used 1f error exat:
A-D, DO, D1, P
Sane as 1f handled

Special nenory/pointer considerations (are pointers funny?):
No

Envisioned application(s):
PURGE A: TAPE
PURGE :PORT(2) ' PURGE ALL on a plug-in EPROM perhaps

Note:
If not handled, error generated is ef SPEC.

History:

Date Progranner Modification
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06/29/82 S.M. Added docunentation

17.62 pPRGPR - Poll to PURGE file on non-RAN device

Category: POLL File: SG3FXQ::NnS

Nane:(S) pPRGPR - Poll to PURGE file on non-RAN device

Type: POLL

Purpose:
Polls for PURGE of file on non-RAN nerory device

Should poll be "Handled" (return with Xn=0)?:
Yes

Meaning of “Mandling” Poll (what does code do if handled?):
Checks File Protection.
If current file, ensure there's a workfile in nainfrane
or roon to create one - See Note below.

If not secure, purge the file.
Call RFAD-I with begin source in RO, offset in B(R)
and D1 pointing to S-RO-1 (which contains old enf of
file chain)

Have $10 set on exit iff a LEX file was purged.
$9 should be set on return iff current file purged

fainfrane uill handle:
Deleting any associated FIB.
If current file purged (3921), SUSP annun. will be
cleared & neu workfile created.

If LEX file purged (S10=1), will call LEXBF¢
If current running file purged, $7 will be set.

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
B[R) = Poll nunber.
HEX node.
P=0.
D1 at file header of file to purge
D(S) contains device type
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2 => ROA
3 => EPROM

D(B) contains port info

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear.
HEX node.
Xn=0,
PCADOR intact
S9 set iff current file purged
S10 set if LEX file purged

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
XH=1.

Error exit conditions fron handler

Carry set.
HEX node.

C[0-3) = Error nunber.
Possible errors are:

eFPROT (file 1s SECURE)
eNEM (file is current, there's no workfile, and no

roon to create one)

Available subroutine levels:
6

NOTE:
If file to purge is current file, consult mainframe code

betueen PRGF25 & PRGF3S to verify there's a workfile
or room to create one.

--SCRATCH RAN 10 CONSIDER BELOM:--
--STNT/FN Scratch, SCRICH, SNRPBF, TRFNBF, LDCSPC,--

--LEXPTR. --

Hhat registers/RAN nay be used if handled?:
R-D, DO, D1, P
RO,R1,R2,R3,S-R0O-0,S-RO-1,50-57,89-511

Mhat registers/RRN nay be used if not handled?:
A-D, Do, D1, P

Sane as if handled (see above)

Uhat registers/RAN nay be used if error exit:
R-0, DO, D1, P
Sane as if handled (see above)
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Special nenory/pointer considerations (are pointers funny?):

No
However, it is important to consider that PURGE of

current file CAN and SHOULD generate an insufficient
meriory error if there's no uorkfile in the mainfrane &
no roon to create one.

Envisioned application(s):
PURGE R:PORT(2) ! where PORTH2 is an EPROM

Note:
If no one responds, error generated is eFACCS

History:

Date Progranner Modification

06/29/82 S.H. Rdded documentation
12/16/82 S.\. Elininated check to distinguish

RON fron other non-RAN devices
12/16/82 S.A. Poll handler no longer requires

entry point to PRGF40
06/03/83 S.M. Replaced call to CLSUSP with ZERPGN

17.63 pRNANE - Poll to RENAME file on unknown device

Category: POLL File: SG3FXQ::NS

Nane: (S) pRNANE - Poll to RENAME file on unknoun device

Type: POLL

Purpose:
Polls to RENAME file on external device or on non-RAN

nenory device.

Should poll be "Handled" (return with Xn=0)?:
Yes

Meaning of "Handling" Poll (uhat does code do if handled?):
Urites out neu nane to file header (or directory)
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Should be ready to go on to NXISTN

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear
B[R] = Poll nunber.
HEX node.
P=0.
DO 1s past the file specifier
Proposed new file nane 1s in the SAVSTK area
(or at least uhat URS the SRAVSTK area before poll)

The 10 character blank-filled neu file nane 1s 112
nibbles LONER in nenory than where SRVSTK points
(70 HEX).

D(S) >= 7

RENANE file on external device
Nae of file to renane 1s blank-filled in R(N);

Characters 9 & 10 in RO
D(S),0(X) contain device id
In higher nenory, adjacent to proposed file nane

given above, 1s 1ts corresponding 5 nibble
device 1d (Do a shift right circular to restore
to original forn).

If poll isn’t handled, default error is ef SPEC

D(S) « 72 =»
RENAME file on non-RAN nenory device
D1 is at the file header
D(S) contains nenory type info

1 => RON
2 => EPRON

D(B) contains port nunber/extender

If poll isn’t handled, default error is efFRC(S

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
Xn=0,
Ready to go on to NXISTH

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear
HEX mode.

Xn=1.
RO intact fron entry.

Error exit conditions fron handler:

Carry set.
HEX node.
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C[0-3] = Error nunber.

Available subroutine levels:

7

NOTE:
Error if:
1) No file name is specified, ie RENAME A TO :TAPE

(efFSPEC)
(This 1s default error given if D(S)>27, else

the handler MUST EXPLICITLY error)
2) Proposed file nane is ‘keys’

(eFSPEC)
3) File by that nane already exists on the nediun

(eFEXST)

Hhat registers/RAM nay be used if handled?:

R-D, DO, D1, P
RO-R4, SO-S11, SINT/FN scratch

Hhat registers/RAN may be used if not handled?:
R-b, pO, O01, P
R1-R3, S0-S11, STNT/FN scratch
Don’t alter SAVSIK !

What registers/RAN may be used if error exit:
R-D, DO, D1, P
RO-R4, S0-S11, STNT/FN scratch

Special wnenory/pointer considerations (are pointers funny?):
No

Envisioned application(s):
RENANE A: <external device> TO B
RENAME A:PORT(3) TO 8 (uhere RA is on EPROM)

History:

Date Progranner Modification

216/82 SN. Combinedpolls
05/17/83 S.A. Rdded documentation
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17.64 pFPROT - [UN]SECURE or PRIVATE in non-RAN device

Category: POLL File: SG8FXQ::NnS

Nane:(S) pFPROT - [UN)SECURE or PRIVATE in non-RAM device

Type: POLL

Purpose:
Poll to SECURE/UNSECURE/PRIVATE file on external device
or in non-RAN nenory device

Should poll be "Handled" (return uith Xn=0)?;
Yes

Meaning of “Handling” Poll (what does code do if handled?):
Change file protection; ready to go on to NXISTN

Entry conditions for handler (registers, ST, RAN, etc.):
Carry clear.
B[A) = Poll nunber.
HEX node.

P=0.
DO past file specification
D(S) >= 72 =»

File on external device
File nane blank-filled in A(N);
characters 9 & 10 in lou nibbles of RO

D(S),D(X) contains device identifier
If poll not handled, default error 1s efSPEC

D(S) « 7 =
File in non-RAN nenory device
D1 at file header
D(S) contains nenory type info
D(B) contains port extender/nunber
If poll not handled, default error is eFACCS

S11=1 2» PRIVATE
else

$10=1 => UNSECURE
0 => SECURE

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear.
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HEX node.
Xn=0.
PCADDR intact (ready to go on to NXISTH)

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear.
HEX node.
Xn=1.
$10,811 intact fron entry
If 0(S)>=7, RO nust be intact fron entry

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3] = Error nunber.
Only foreseen errors are for PRIVATE on a SECURE or non-
executable file, which generates efPROT, eFIYPE
respectively.

fivailable subroutine levels:
7

NOTE:
For no file nane specified, ie SECURE :<device>
if D(S)>=?, the default error for "not handled’ will
be ef SPEC. But if D(S)<?, the handler MUST EXPLICITLY
error on this.

What regis ters/RAn nay be used if handled?:
R-D, DO, D1, P,RO-R4
STNI/FN Scratch, $0-S11

Nhat registers/RRN nay be used if not handled?:
R-D, DO, D1, P
R1-R3, SO-S59, SINT/FN Scratch
RO if D(S)«?

Uhat registers/RAN nay be used if error exit :
R-D, DO, BY, P
RO-R4, SO-311, SINV/FN scratch

Envisioned application(s):
SECURE A: TAPE
PRIVATE R:PORT(3) where PORTN3 is EPROM

History:

Date Progranner Modification

06/%/82 SM. Addeddocumentation
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12/16/82 S.\W. Conbined polls

17.65 pEDIT - Poll to position at non-BASIC file

Category: POLL File: SOC&FXQ::NnS

Nane:(S) pEDIT - Poll to position at non-BASIC file

Type: POLL

Purpose:
Just gives the 'OK’ to position at non-BASIC file

Should poll be "Handled" (return with Xn=0)?:
Yes

Meaning of "Handling" Poll (what does code do if handled?):
Clears Xn

Entry conditions for handler (registers, ST, RAN, etc.):
B[R] = Poll nunber.
HEX rode.
P=0.
D1 points at file header
R(R) contains file typeN

Nornal exit conditions fron handler if handled
Carry clear (POLL only).
HEX node.
Xn=0,

D1 at file header
HN preserved fron entry (flags whether to CRTalog)

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear (POLL only).
HEX mode.

Kn=1.

ol preserved fron entry
=0
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Error exit conditions fron handler (POLL only):
Carry set=> Must be MEMERR
HEX node.
€[0-3) = Error nunber.

Available subroutine levels:
7

NOTE:
If handled or not, S11 & D1 nust be preserved

What registersRA nay be used if handled?:
R-0,D0,R0-R3,S6

What regusters/KAP nay be used if not handled?:
8,C,0,00,R0-R3, S6

What ogsters/Ran nay be used if error exit (POLL only)?:
N/R

Special nenory/pointer considerations (are pointers funny?):
A

Envisioned application(s):
To designate non-BASIC file as current, so cursor keys
could be used to ‘scroll’ through the file contents.

Also possibly to be used in conjunction uith the parse
take-over poll, ie position at a non-BRSIC file and
enter lines.

History:

Date Progranner Modification

03/04/83 S.A. Added poll

12.66 pFILOC - Polls for File Deconpile

Category: POLL File: SGSLDC::MAS
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Nare:(S) pfFILDC - Polls for File Deconpile

Type: POLL

Purpose:
Polls for handler for device deconpile

Should poll be "Handled" (return with Xn=0)?:

Yes

Meaning of “Handling” Poll (what does code do if handled?):

Deconpiled device specifier output & DO updated.

Entry conditions for handler (registers, ST, RAN, etc.):

Carry clear
B[A) = Poll nunber.
HEX node.
P=0,
D1 at tCOLON
R(B) contains tCOLON
DO past last deconpiled character

D(R) contains the end of available nerory

Normal exit conditions from handler if handled (ST, RAN,

registers, etc.):
P=0
Carry clear
HEX node.
Xn=0.
D1 past the file/device specifier

File specifier output & DO updated

D(R) preserved

Nornal exit conditions fron handler if not handled (ST, RAH,

registers, etc.):
P=0
Carry clear
HEX node.
Xn=1,

Error exit conditions fron handler:
(Only happens with insufficient nenory)

P=0
Carry set.
HEX node.

Available subroutine levels:
6

NOTE:
When D(A) is passed to the poll handler, it reflects what
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the end of available nemory HILL be once ue get to the

handler.

What registers/RAN nay be used if handled?:
A-0, DO, D1, P aluays available

8,59
+Rnything EXPRDC uses (RO,R1,R2,50,$3,810,511)

What registers/RAN nay be used if not handled?:

A-0, 00, D1, P
Sane as if handled (see above)

Bhat registers/RAN nay be used if error exit:
R-D, DO, D1, P
Sane as if handled (see above)

Special nenory/pointer considerations (are pointers funny?):

No

Envisioned application(s):
Decorpile non-nainfrane device

History:

Date Progranner Modification

07/08/82 S.M. Added documentation

17.67 pCAT  - Poll for CRT on external device

Category: POLL File: SG&SYS::NS

Nane:(S) pCR - Poll for CAT on external device

Type: POLL

Purpose:
Handles CRT for files not in MAIN, plug-in nenory,

Independent RAN, or CARD

Should poll be "Handled" (return with XH=0)7:
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Yes

Meaning of "Handling" Poll (uhat does code do if handled?):

Takes over connand; exits ready to go to next statenent

Entry conditions for handler (registers, ST, RAN, etc.):

Corry clear
B[A] = Poll nunber.
HEX node.
P=0.
File nane (1f any) in A(U) & RO

If no file nane, then A(UW)=0

Device Specifier in D(S),D(X)

Nornal exit conditions fron handler if handled (ST, RAH,

registers, etc.):
Carry clear
HEX node.
Xn=0,
PCRDDR intact

Normal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear
HEX node.
Xn=1,

Error exit conditions fron handler

Carry set.
HEX mode.
C[0-3) = Error nunber.

Available subroutine levels:
7

NOTE:

--SNRPBF, TRFNBF, LDCSPC
--LEXPTR. --

What registers/RAN nay be used if handled?:
R-D, DO, D1, P
RO-R4, All of STAI/FN Scratch
Anything is available which is nornally available to

statenents,
S0-S11

What registers/RAN nay be used if not handled?:
Save as if handled, except can’t use RO (see above)

Hhat registers/RAN nay be used if error exit
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R-b, DO, D1, P
Sane as if handled (See above)

Special nenory/pointer considerations (are pointers funny?):

None

Envisioned application(s):
CRT on TAPE, etc

Note:
If no one responds to POLL, error given is efSPEC.

See pCATS for related poll

History:

Date Progranner Modification

05/10/83 S$. MW. Added new docunentation header

17.68 pCRTIS - Poll for CATS on external device

Category: POLL File: SG&SYS::NS

Nane:(S) pCAIS  - Poll for CATS on external device

Type: POLL

Purpose:
Creates buffer to execute CATS for external device

(related to pCRI)

Should poll be "Handled" (return with Kn=0)?:
Yes

Meaning of "Handling" Poll (uhat does code do if handled?)

Pushes string on stack; AVNENE points to string header

Entry conditions for handler (registers, ST, RAM, etc.):

Corry clear
B[R] = Poll nunber.

17-142



HP-71 Software IDS - Entry Point and Poll Interfaces
Poll Interface Descriptions

HEX node.
P=0,
SO set
RVNENE points to string header on stack (string contains
device nane)

If the string 1s not null, 1t has already been reversed
via REVS (Characters in nem in ascending order)

PC (DO) saved in F-RO-0

Norral exit conditions fron handler 1f handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=0,
String on stack, with AVNENE pointing to string header
F-RO-O preserved fron entry

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
LE

Error exit conditions fron handler:
Carry set,
HEX node.

C[0-3) = Error nunber.

Available subroutine levels:

NOTE:

Hhat

Hhat

MHhat

5

If poll not handled, efSPEC generated

--SCRTCH, SNAPBF, TRFNBF, LDCSPC,--
--LEXPIR. --

registers/RAN nay be used 1f handled?:
R-D, DO, D1, P
RO-R4, S7-S11, FN Scratch except F-RO-0

registers/RAN nay be used if not handled?:
R-D, DO, D1, P
Sane as if handled (see above)

registers/RAN nay be used if error exit
A-D, 00, D1, P
Sane as if handled (see above)

Special nenory/pointer considerations (are pointers funny?):
No
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Envisioned application(s):
To handle: CAT$(n,": TAPE")

History:

CE

06/17/82
07/07/82

07/19/82

10/20/82

12/06/82

12/13/82

17.69  pLIST

Progranner
ween on. --

S.H

S.N.

Modification

Inproved docurientation
Modified code before calling BF2SIK
to reference AVAENE instead of TFORN
Push null string on stack when
positive nuneric argunent too large
-- used to error,
Replaced call to DDOSET (DO<=RAVHENS)
mith call to LDCSET (DO<=0UTBS)

Changed exit conditions for
CAT poll as per N. Zelle

Polls on unrecognized file spec
Polls on file nane (nay be device
nane without preceding colon)

- Poll for LIST on an external device

Category: POLL File: SG3SYS::n$

Nane:(S) pLIST - Poll for LIST on an external device

Type: POLL

Purpose:
LISTS a file on an external device

Should poll be “Handled” (return with Xn=0)?:
Yes

Meaning of “Handling” Poll (uhat does code do if handled?):
Checks protection
If file not PRIVATE, LISTS the file, ready to go on to
NX1STR
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Entry conditions for handler (registers, ST, RAN, etc.):
B[R) = Poll number.
HEX node.

P=0.
Blank-filed file nane in R(N); RO contains chars 9 & 10
If no file nane specified, A=0
D(S) contains device 1d; D(X) contains device address

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=0.
PCADOR intact

Nornal exit conditions fron handler if not handled (ST, RAM,
registers, etc.):

Carry clear
HEX rode.
Xn=1.

Error exit conditions fron handler
Carry set.
HEX node.

C[0-3) = Error nunber.

Available subroutine levels:
7

NOTE:
For no file nane specified, the default error nessage

for not handled’ will be efSPEC.

What registers/RAN nay be used 1f handled?:
R-D, DO, D1, P
RO-R4, R11 Statuses except $13
Scratch RAN?

What registers/RAN nay be used if not handled?:
R-D, DO, D1, P
R1,R2,R3
Scratch RAN?
Statuses except $13

NOTE: RO MAY NOT BE USED IF NOT HANDLED !'!!

Hhat registers/RAN nay be used if error exit (POLL only)?:
R-D, DO, D1, P
RO-R4, Statuses except S13, Scratch Ran

Envisioned application(s):
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Listing a file that resides on an external device.

History:

Date Progranner Modification

01/01/83  S.M. Added docunentation header to poll

17.70 pLIST2 - POLL to LIST non-BRSIC/non-KEY file type

Category: POLL File: SG&SYS::NnS

Nane:(S) pLIST2 - POLL to LIST non-BRSIC/non-KEY file type

Type: POLL

Purpose:
POLLS to LIST a mainframe file that isn’t BASIC or KEY

Should poll be “Handled" (return with Xn=0)?:
Yes

fleaning of “Handling” Poll (what does code do if handled?):
LISTs the file on the display device
Clears XN
Ready to go to NXISTIN

Entry conditions for handler (registers, ST, RAN, etc.):
8[R] * Poll nunber.
HEX node.
P=0.
D1 at file header start
A(R) contains file typeM
DO past file specifier

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=0. :
Ready to go on to NXISTA - PCRDOR intact
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Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Corry clear
HEX node.
XM=1.

Error exit conditions fron handler
Carry set.
HEX node.
C[0-3]) = Error nunber.

Available subroutine levels:
7

SINT/FN Scratch, SCRTCH, SNAPBF, TRFMBF, LDCSPC,
LEXPTR.

Bhat registers/RAN nay be used if handled”:
R-D, 00, D1, P aluays available
RO-R4, ST, scratch RAN

Bhat registers/RAN nay be used if not handled?:
R-D, DO, D1, P aluays available
RO-R4, ST, scratch RAN

Uhat registers/RAN nay be used if error exit (POLL only)?:
R-D, DO, D1, P aluays available
RO-R4, ST, scratch RAN

Envisioned application(s):
LISTing files of types other than BASIC and KEY, eg
perhaps TEXT or DATA files.

Default:
If POLL not handled, error is Invalid File Type

History:

Date Progranner Modification

04/04/83 SM. Docunentedpoll
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17.71 pNERGE - Polls to NERGE non-nainfrane file

Category: POLL File: SG&SYS::N$S

Narie: (S) pNERGE - Polls to MERGE non-mainframe file

Type: POLL

Purpose:
Polls to MERGE a non-nainfrane file

Should poll be "Handled" (return with Xn=0)?:
Yes

Meaning of "Handling" Poll (what does code do if handled?):
Herges designated file into current file (if BASIC),
into keys file (if KEY), or other if sone other file
type and the connand has been extended to allow this.

Entry conditions for handler (registers, ST, RAN, etc.):
Corry clear
B[R) = Poll number.
HEX mode.
P=0.
R(N) contains first 8 characters of file nane
RO(3-0) contains characters 9 & 10
DO past file specifier

Nornal exit conditions fron handler if handled (ST, RAN,
registers, etc.):
~~ Carry clear

HEX node,
XN=0.
PCADDR intact, ready to go on to NXISTA.

Norra] exit conditions from handler if not handled (ST, RAR,
registers, etc.):

Carry clear
HEX wmode.
Xn-1.
RO MUST be preserved fron entry.

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3]) = Error nunber.
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Available subroutine levels:
7

NOTE:
For no file nane specified (MERGE :cdevice>)
the default error nessage for 'not handled’ will
be efFSPEC(.

What registers /RAN nay be used 1f handled”:
A-0, DO, D1, P
RO-R4, all statuses except S13
Rll of STMT and FN scratch

Uhat registers/RAN nay be used if not handled?:
R-0, DO, D1, P
R1,R2,R3; Rll statuses except S13
RO can NOT be altered!
Rll of STHT and FN scratch

What registers/RAN nay be used if error exit (POLL only)?:
R-0, DO, D1, P
RO-R4, R11 statuses except S13
All of STAT and FN scratch

Envisioned application(s):
Note that poll handler must check the follouing:
1) file type of specified file
2) Protection of source (can’t be PRIVATE), and

of destination (can’t be SECURE or PRIVATE).
3) Destination must be 1n RAN
4) Sufficient nenory?

History:

Date Progranner Modification

04/18/83  S. WU. Updated docunentation

17.72 pMRGE2 - Polls to MERGE non-BASIC,non-KEY file

Category: POLL File: SG&SYS::h$S
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Nane: (S) pMRGE2 - Polls to MERGE non-BASIC,non-KEY file

Type: POLL

Purpose:
Polls for handling of MERGE of non-BASIC,non-KEY

Should poll be "Handled" (return with XH=0)?:
Yes

Meaning of "Handling" Poll (what does code do if handled?):

Does appropriate MERGE, checking file protection, and
nenory requirenents, exits ready to go on to NXISTH,

Entry conditions for handler (registers, ST, RAN, etc.):

Carry clear
B[{R] = Poll nunber.
HEX node.
P=0.
D1 at start of mainframe (source) file header
A(R)=File typed
DO past file specifier

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear.
HEX mode.
Xn=0.,
RFAD) has been called to update necessary pointers, etc
Ready to go on to NXISIN.

Normal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear
HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C(0-3] = Error nunber.

Available subroutine levels:
7

NOTE:

--SINT/FN Scratch, SCRTCH, SNAPBF, TRFMBF, LDCSPC,--
--LEXPIR, --

What registers /RAN nay be used if handled?:
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R-D, DO, D1, P
RO-R4, Rl] statuses except S13
All of STANT and FN scratch.

Uhat registers/RAN nay be used 1f not handled?:

R-D, DO, D1, P
RO-R4, Al) statuses except S13

All of STAT and FN scratch.

What registers/RAM nay be used 1f error exit (POLL only)?:

R-D, DO, D1, P
RO-R4, Rll statuses except S13
All of STNT and FN scratch.

Envisioned application(s):
Perhaps merging TEXT or LEX files.
Could 1nplenent by using the EDIT poll to position
at the file, thereby naking 1t the current file.

History:

Date Progranner Modification

04/18/83 S.A, Added docunentation

17.73  pUARN - Warning poll

Category: POLL File: TI&ERD::NS

Nane:(S) pHARN - Warning poll

Type: POLL

Purpose:
Rlert LEX files that a warning 1s about to go out.

Should poll be "Handled" (return with Xh=0)?:
Only if you want the nessage to be entirely suppressed.
Most applications mill “handle” the poll without
setting XN=0 (see below).
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Meaning of “Handling” Poll (what does code do if XH=0?):
It’s up to you. For instance, a LEX file might want to
intercept all warnings and errors to write then to a
file; in this case, do your thing and return With KA=0
$0 that the nessage is suppressed.

Entry conditions for handler (registers, ST, RAM, etc.):
B[A) = Poll nunber.
HEX node.
P=0.
A(R)=0 if Quiet (flag -1) is to be checked,

else A(R)=FFFFF 1f Quiet is not to be checked.

F EDCBAY9 8765413210

RO: | | | | | |
~ ~ } ~ ~

| I |
| control codes for text insertion | |
+ Entry P value (see NHFURN)

LEX ID of nessage
nessage nunber

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear.
HEX node.
Xn=0,
P=0.
no other requirenents -- the nessage will be suppressed

Nornal exit conditions fron handler if not handled (ST, RAN,
registers, etc.):

Carry clear,
HEX node.
xn=1,
P=0.
RO can be changed as needed to adjust nsg (see NFURN)

Error exit conditions fron handler:
Carry set,
HEX mode.
€[0-3] = Error nunber.
P= value to select options in NFERRA

Available subroutine levels:
6

What registers/RAN nay be used if handled?:
R,B,C,D,D0,01,P,RO
(Not available: R1,R2,R3,R4,ST, scratch RAN)
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What

What

NOTE:

Envis

R)

8)

0)

registersRi nay be used if not handled”:

Rb, €,0,00,D1,P,RO (change RO only to affect nsg)

(Not available: R1,R3 R4,ST, scratch RAN,

R2 unavailable except for rare cases uhen insertion

text is being passed to the nsg routines.)

registers/RAN nay be used if error exit (POLL only)”:

R,8,C,D,D0,01,P,RO

(Not available: R1,R2,K3,R4,ST, scratch RAN)

The pWARN poll (and other nessage polls) are usually

“handled” uithout setting XM=0. This is to allow
all LEX files to get a chance to intercept the poll.

R LEX file uhich intercepts the poll has essentially

four choices:
1) Rbort the warning nessage, continue executing

or whatever else 1t wants to do (including
junping instead to the error routine).

2) Change the values in RO to cause a different
uarning to be reported, or to cause different

entry conditions as selected by the value in
RO(S), or to cause different text insertion
by changing the values in R2 (text insertion
applies only to certain rare nessages). Then
allow the poll to return to the warning routine

mith Xn=1.
3) Sinply clear Xn (“poll handled"). This causes

the nessage to be suppressed; nessage driver

returns 1nnediately (without setting ERRN, etc.)
4) If error 1s generated by poll handler, set carry

and load error number in (3-0). This will

cause a junp to BSERR with the new error nunber.

toned application(s):
Foreign Language Translators: if the warning nessage

nunber 1s fron the appropriate LEX file, the nessage

nunber in RO 1s adjusted to generate the translator's
message. (If a type {5} building block 1s included

in the nessage, this uill have to be adjusted through

a nested pTRANS poll, too. See IDS volune I, chapter

"fessage Handling.) Set XN=1 and return.
Say a LEX file intercepts all warnings, writes the

nessage nurnber (ERRN) and line nunber (ERRL) to a
file, and suppresses the display of the warning.

When intercepting this poll, 1t would do the

necessary processing and return with KNM=0.

Say another operating systen will not allow any

warnings to be issued, only errors. It could
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intercept the pHARN poll and jump directly to
BSERR so that the warning is converted into an error.

D) Rn autonated card puller (!?!7) night trap the
appropriate card reader nessages and use then as
prompts when to insert and pull cards.

History:

Date Progranner Modification

10/05/82 hb Docunentation
01/27/83 hB Added “poll handled" suppress

17.74 pERROR - Error poll

Category: POLL File: TIZERD::NS

Nane:(S) pERROR - Error poll

Type: POLL

Purpose:
Rlert LEX files that an error is about to go out.

Should poll be "Handled" (return with Xf=0)?:
Only if you want the nessage to be entirely suppressed.
Most applications will “handle” the poll without
setting XN=0 (see below).

Meaning of "Handling" Poll (what does code do if Xn=07):
It's up to you. For instance, a LEX file night want to

intercept all errors and warnings to urite then to a

file; in this case, do your thing and return with XA=0
$0 that the message is suppressed.

Entry conditions for handler (registers, ST, RAN, etc.):
B[R] = Poll nunber.
HEX node.
P=0.
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F EDCBAR IB 76543210
Ro: | 1 | NE

A A ~

Co
| control codes for text insertion |
' Entry P value (see NFERR*) |

LEX ID of message |
nessage nunber

If parse error (identified by bitd in RO(S)=1xxx):

Rddress in INBS points to input strean
A(R): address of error mithin input strean

Norra] exit conditions fron handler if handled (ST, RAM,

registers, etc.):
Carry clear.
HEX node.
XNn=0.
no other requirements -- the nessage will be suppressed

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear,
HEX node.
Xn=1.
RO can be changed as needed to adjust nsg (see HFERR*)

Error exit conditions fron handler:
Carry set.
HEX node.
C[0-3]) = Error nunber.
P= value to select options in MFERR* (caution: do not

select a parse error in this nanner -- A(R) cannot

pass information back through the poll. i.e., do

not set bit3 in P. If such a thing 1s necessary,

the appropriate action is to abort the poll and

junp directly to BSERR, MFERR or NFERR*.)

Available subroutine levels:
5

Hhat registers/RAN nay be used if handled”:
R,8,C,0,00,01,P,RO
(Not available: R1,R2,R3,R4,ST, scratch RAN)

Bhat registers/RAM nay be used if not handled’:
R,8,C,0,00,01,P,R0O (change RO only to affect nsg)
(Not available: R1,R3,R4,ST, scratch RAN.

R2 unavailable except for rare cases when insertion
text is being passed to the nsg routines.)
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NOTE: If a parse error (bitd in RO(S)=1xxx),
then 00 NOT call I/0ALL, IODALL -- DO
NOT allocate, deallocate or adjust the
length of any 1/0 buffer! DO NOT change
the value in RVNENS or INBS!' (1/0 buffer
routines nove 1/0 buffer nerory and change
AvilenSt.) These pointers nay be changed
if the error is NOT a parse error.

What registers/RAN nay be used if error exit (POLL only)?:

R,8,C,0,00,01 PRO

(Not available: R1,R2,R4,ST, scratch RAN.
R3 is unavailable unless the error is a parse error;

i.e., 1f RO(S)=1xxx.)

NOTE:
The pERROR poll (and other message polls) are usually
"handled" without setting XM=0. This is to allow
all LEX files to get a chance to intercept the poll.

Renerber, if a parse error, do NOT change the values

in AVNENS or INBS! This prohibits any adjustnent (or
allocation/deallocation) of 1/0 buffer length.

A LEX file which intercepts the poll has essentially
four choices:

1) Rbort the error message, continue executing
or whatever else it wants to do (including
jumping instead to the warning routine).

2) Change the values in RO to change the format
of the nessage:

i) change Ro (4-0) to generate 2 different
nessage

ii) change RO(S) to select different options
(see MFERR*). However, bit3 in RO(S)
CANNOT be changed! Bat in RO(S) indicates
a parse error; if you need to change this,
the appropriate way is to junp directly to
BSERR, NFERR or NFERR* with your own entry

conditions.
fii) change the values in R2 to change text

insertion (text insertion applies only to

certain rare nessages).
Then allow the poll to return to the error

routine with XH=1,
3) Sinply clear Xn ("pol] handled"). This causes

the message to be suppressed; message driver

returns innediately (uithout setting ERRN or
ERRL, without checking ON ERROR!)

4) 1f error 1s generated by poll handler, set carry

and load error nunber in ((3-0). This mill
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cause the neu error to be displayed.

In addition, the poll handler nay perforn any

housekeeping type functions, such as cleaning up

pending operations.

Envisioned application(s):
A) Foreign Language Translators: 1f the error nessage

nunber 1s fron the appropriate LEX file, the message

nurber in RO 1s adjusted to generate the translator's
message. (If a type {5} building block 1s included
in the nessage, this mill have to be adjusted through

a nested pIRANS poll, too. See IDS volume I, chapter

"Message Handling.) Set XNz1 and return.
B) Say a LEX file intercepts all errors, urites the

message nunber (ERRN) and line number (ERRL) to a
file, and suppresses the display of the error.
Mhen intercepting this poll, it would do the
necessary processing and return with Xn=0.

() Say another operating systen prevents any error fron

halting execution; instead 1t 1ssues wamings and
recovers without user intervention. It could
intercept the pERROR poll and jump directly to
NFURN so that the error is converted into a warning.

NFURN is a subroutine, so processing would return

to this operating systen.

History:

Date Progranrer Modification

10/05/82 NB Docunentation
01/27/83 1B Added "poll handled" suppress

17.75 phen - MNenory error poll

Category: POLL File: TISERD::NS

Nane: (S) phEN - Henory error poll

Type: FPOLL
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Purpose:
Rlert LEX files that an "Insufficient Nenory" error
is about to be reported.

Should poll be "Handled" (return uith Xn=0)?:

Only if you want the nessage to be entirely suppressed.

Most applications will "handle" the poll without

setting XM=0 (see belou).

Meaning of "Handling" Poll (uhat does code do if XN=07):

It's up to you. For instance, a LEX file night nant to

intercept all errors and nwarnings to write then to a
file; in this case, do your thing and return uith XH=0
so that the ressage is suppressed.

Entry conditions for handler (registers, ST, RAN, etc.):
B[R]) = Poll number.
HEX node,
P=0.

F EDCBGRI9 8 76543210

RO: | 00 IF | | . | |

| I 1 | |
| | error flag | |
| insertion codes | |
+ Entry P value (see NFURN) |

LEX ID of nessage
nessage nunber

Normal exit conditions fron handler if handled (ST, RAN,
registers, etc.):

Carry clear.
HEX node.
Xn=0,
P=0,
no other requirements -- the nessage uill be suppressed

Normal exit conditions fron handler 1f not handled (ST, RAN,
registers, etc.):

Carry clear.
HEX mode.
XH=1,
P=0.
RO can be changed as needed to adjust nsg (see MENER®)

Available subroutine levels:
3

Uhat registers/RAN nay be used if handled?:
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What

NOTE:

A,8,C,D,00,D1,P,RO
(Not available: R1,R2,R3,R4,ST1, scratch RAN)

regis ters/RAN nay be used if not handled?:
R,B,C,0,00,01,P
RO: change KO(3-0) to modify nessage
RO: change RO(14-13) to allow text insertion

(only 1f you're the LEX file that originated
the nessage, and know what you're doing).

(Not available: R1,R2,R3,R4,ST, scratch Ran}

The pNEN poll (and other nessage polls) are usually
“handled” without setting XN=0. This is to allow
all LEX files to get a chance to intercept the poll.

The message nuinber is usually eMEn (18 hex, 24 dec).
But any LEX file can call the NERER* routine mith its
oun nessage nunber; the fact that it called HENER*
neans that 1t 1s reporting insufficient nenory.

The NENERR routine uses the leeway area in available
nenory as a building buffer; there 1s only enough roon
for about 80 characters, plus prefix. If a poll
handler substitutes another nessage nunber, it cannot
exceed an 80 character linit (a nessage should never
be longer than about 25 characters, anymway). If it
does, the computer would enter an infinite MENERR loop.

AR LEX file which intercepts the poll has essentially
four choices:

1) Abort the error nessage, continue executing
or whatever else it wants to do (including
junping instead to the warning routine).

2) Change the values in RO to change the fornat
of the nessage:

1) change R0O(4-0) to generate a different
nessage

11) change RO(S) to select different options
(see NFERR*). However, bitd in RO(S)
CANNOT be changed! Bi1t3 in RO(S) indicates
a parse error; if you need to change this,
the appropriate way 1s to jump directly to
BSERR, NFERR or MFERR* with your oun entry
condi tions.

Then allow the poll to return to the error
routine with Xn=1,

3) Sinply clear XN (“poll handled"). This causes
the message to be suppressed; nessage driver
retums innediately (Without setting ERRN or
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ERRL, without checking ON ERROR!)
4) Replace the address in level 1 of the RSTK

(counting fron 0) with its oun address, so
that af ter the nessage is displayed, processing
returns to itself.

In addition, the poll handler can perforn any
housekeeping type functions (such as cleaning up
pending operations).

One other option deserving nention is that of
generating a nenory error which calls for text
insertion. For instance, say an external systen
has 6 different files open, and 1s uriting to
then randonly; it reaches insufficient nenory
while uriting to FILE4, so wants to report:

Hrite Linit: FILE4
using & text insertion point to pass “FILES”.
Before calling NENER*, set up R2 for insertions.
When handling the pHEM poll, verify that this is
indeed your nessage, adjust RO(14-13) to contain
the insertion codes, and return with Xf=1,

Envisioned application(s):
A) Foreign Language Translators: if the error nessage

nunber 18 fron the appropriate LEX file, the nessage
nunber in RO is adjusted to generate the translator's
nessage. Set XN=1 and return.

B) Say a LEX file intercepts all errors, urites the
nessage nunber (ERRN) and line nunber (ERRL) to a
file, and suppresses the display of the error.
When intercepting this poll, it would do the
necessary processing and return with XA=0.

C) Say another operating systen prevents any error fron
halting execution; instead 1t issues karnings and
recovers without user intervention. It could
intercept the pERROR poll and jump directly to
NFURN so that the error is converted 1nto a warming.
NFURN is a subroutine, so processing would return
to this operating systen.

History:

Date Progranner Modification

10/05/82 nhB Docunentation
01/27/83 NB Added "poll handled" suppress
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17.76  pENTER - Poll to ENTER Data Fron HPIL Device

Category: POLL File: TI&XT0::NS

Narie: (S) pENTER - Poll to ENTER Data Fron HPIL Device

NOTE:
THIS POLL IS NOT ISSUED BY THE OPERATING SYSTEM. It is
1ssued by the HP-71 HPIL Module and is fully docunented
in the HP-71 HPIL Nodule Internal Design Specification.

17.77  pVEST - Test Poll for Tining Polls

Category: POLL File: TI&XTD::NS

Nane:(S) plEST - Test Poll for Tining Polls

Type: POLL or FPOLL

Purpose:
THIS POLL IS NOT ISSUED BY THE OPERATING SYSTEM. It
is a dunny poll which 1s used for tining the systen
overhead 1n 1ssuing a poll. It should NEVER be handled.

Should poll be "Handled" (return with XN=0)?;
NO.

Meaning of "Handling" Poll (what does code do if handled?):
None.

Entry conditions for handler (registers, ST, RAN, etc.):
B[A] = Poll nunber.
HEX node.
P=0.
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Nornal exit conditions from handler 3f handled (ST, RAN,
registers, etc.):

None.

Nornal exit conditions fron handler if not handled (ST, RAN,

registers, etc.):
Carry clear (POLL only).
HEX node.
Xn=1,

Error exit conditions fron handler (POLL only):
Carry set.
HEX node.
C[0-3) = Error nunber (only Insufficient Nenory)

Available subroutine levels:

1

NOTE:
This poll is for tining purposes only, and should
never be handled.

What registers/RAN nay be used if handled?:
None.

What registers/RAN nay be used if not handled?:
R-C, 0[15-5]), DO, D1, P

What registersRAN nay be used if error exit (POLL only)?:
A-b, 00, D1, P

Special nenory/pointer considerations (are pointers funny?):
None.

Envisioned application(s):
None,

History:

Date Progranner Modification

228 RM Createddocumentation
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17.78 pIRANS - Poll to Translate a Message

Category: POLL File: TI&XTD::NS

Nane:(S) pTRANS - Poll to Translate a Message

Type: FPOLL and POLL

Purpose:
THIS POLL IS NOT ISSUED BY THE OPERATING SYSTEM. It

is only issued by the NSG$ keyuord (in LEX file

N82), and by language translator LEX files. It

alerts a language translator LEX file that a nessage
needs to be translated.

Should poll be "Handled" (return with Xn=0)?:
Yes.

Meaning of "Handling" Poll (what does code do if Xn=07):

RA language translator has substituted a foreign

language nessage for the English one (the nessage

nunber has been changed to generate a translated

equivalent to the English nessage).

Entry conditions for handler (registers, ST, RAN, etc.):
B[R) = Poll nunber.
HEX node.
P=0.

F EDCBRAI9 87276543210

RO: | . SE

|
these 12 nibbles nay contain needed |
information for nessage handler | |

LEX ID of nessage |
nHessage nurber

Nornal exit conditions fron handler if handled (ST, RAN,

registers, etc.):
Carry clear.
HEX node.
XNn=0.
RO(3-0)= neu nessage nunber (see below)
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Nornal exit conditions fron handler if not handled (ST, RAR,

registers, etc.):
Corry clear.
HEX node.
Xn=1,
RO untouched.

Available subroutine levels:
K)

What registers/RA nay be used if handled?:

R,8,C,0(15-5),D0,D1,P
The nessage number in RO(3-0) nay be changed.
(Not available: R1,R2,R3,R4,ST, scratch RAN)

What registersRAN nay be used if not handled?:
fA,B,C,0(15-5),00,01,P
(Not available: Ri1,R2,R3,R4,8T, scratch RAN.

NOTE:
111 Because the pIRANS poll nay be issued nm
110 as a nested poll fron a pERROR poll, mm
111 you CANNOT change the values in AVHENS mn
111 or INBS! This prohibits any change in nn
111 length of an 1/0 buffer (including I/ORLL, !'!!
1") IODALL), since 1/0 buffer routines nove i"
111 1/0 buffer nenory and adjust AviienSt. mm

Since the pTRANS poll is usually issued as a fast poll,
the poll handler cannot do an error exit (“carry set").

However, the nainfrane poll routine can error out vith

Insufficient Memory while trying to issue a slow pTRANS

poll.

Language translators for message tables are the only

LEX files which should handle the pTRANS poll. The

schene behind nessage translation is as follows:
-- mainfrane nessage nunbers (LEX 1D 00) are

replaced uith (nessage nunber)+100hex. E.9.,

nessage nunber Q02D {decinal 45 as expressed

by ERRN) has the foreign language equivalent

nunbered 0120 (decinal 1045 as expressed by

ERRN).
-- other nessage nunbers (for LEX files nunbered

above 01) are replaced uith (nsg nunber)¢80hex.

E.g., nessage nunber FFF (decimal 255031 as

expressed by ERRN) has the foreign language

equivalent numbered FF9F (decinal 255159 as

expressed by ERRN).
See IDS volume I, chapter "Message Handling" for
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nore details.

A language translator should not handle the pIRANS

poll unless the LEX ID nunber of the nessage (found

in RO(3-2)) is the appropriate one for translating.

The

1)

2)

History:

pIRANS poll 1s issued fron tuo locations:
The NSG$ function (LEX file #82) issues a fast

pIRANS poll to translate the desired nessage
nurber. For exanple,

nSG4(45)
issues 3 pIRANS poll which, 1f intercepted by

a language translator for nainfrane nessages,
causes nessage nunber 1045 to be returned.

Language translators, in certain rare cases,

nay issue a slow pIRANS poll to translate a

type{5} indirect message nunber. This is a
nested poll, issued during a pWARN poll (for

instance, mainframe nessage W88 , “TFN WRN L:",

contains a type{S}, and causes a nested pTRANS

poll). R nested pIRANS poll nay also be issued

during a pERROR poll, although no applications

have yet been envisioned which night do this.

R nested pIRANS poll should NEVER be issued

from a pNEM poll; this means that any local

equivalent to "Insufficient Memory” should

NEVER have a type{5} cell.

A pTRANS poll should never be nested within
another pTRANS poll.

When handling a pTRANS poll, don’t change the

contents of RO(15-4); these nibbles nay contain

information fron a nested pWARN or pERROR poll.

Progranner fodification
* cer acmesoes Tm. BE BEEP EEE ET GeenDwee

10/22/83 hB MSGS written for LEX file W82
10/23/83 nB Rdded pTRANS poll handling to translators
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PIRUTL - Pointer Utilities CHAPTER 18
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18.1  D=AVHS - Set D(R) to RVNENS or AVHENE

Category: PTRUTL File: SBREXC::NS

Nane: (S) D=AVNS - Set D(R) to RVHENMS or RVRENE
Nane:(S) D=RVNE - Set D(R) to RVHENS or RVNENE

Purpose:
D=RVHS : Read RVHENS into D(R)
D=AVHE : Read AVRENE into D(R)

Entry:

Exit:
D(R)=nenory location specified.
C(R)=a copy of value in D1 at tine of call

Calls: None

Uses..... ve
Inclusive: C(R),D(R)

Stk lvls: ©

History:

Date Programmer Nodification

10/19/82 B.S. Added docunentation
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18.2 GETAYM - Get Available memory linits

Category: PIRUIL File: SB&IO::NS

Nane:(S) GETAVA - Get Available nenory limits

Purpose:
Reads (AVMENE) into C & DY and (RVNEMS) into D(A)

Entry:

Exit:
D(R) = (RVNENS)
C(R),D1 = (RVNENE)

Calls: D=RVHS

Uses.......
Inclusive: C(R),D(R),D1

Sth lvls: 1

History:

Date Progranner Modification

10/18/83 B.S. Updated docunentation

18.3 D1sAVE - Set D1 to (AVRENE)

Category: PIRUTL File: SB&IO::NS

Nane:(S) D1=RVE - Set D1 to (RAVNENE)

Purpose:
Reads (RVMENE) into D1 (and C(R))
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Entry:

Exit:
01,C(R) = (RVNENE)

Calls: None

Uses.......
Inclusive: C(R),D1

Stk lvls: ©

History:

Date Progranrer Modification

10/18/83 B.S. fdded Docunentation

13.4 AVE=D1 - Update AVIENE Fron D1 or C

Category: PITRUTL File: SB&IO::NS

Nane:(S) RVEsD! - Update RVNENE Fron D1 or C
Nane:(S) RVEsC - Update RVAENE Fron D1 or C

Purpose:
Update RVIENE pointer to the value in D1 or C

Entry:
AVEsD1 : D1 = new value for RVRENE
AVE=C : C(R) = neu value for RVHENE

Exit:
C(R)=D1s Value stored into AVAENE

Calls: None

Uses.......
Inclusive: C(R)

Stk lvls: ©
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History:

Date Progranner Modification

10/12/82 B.S. Added docunentation

18.5 00=FIB - Set DO,C(R) to value at STNID1

Category: PITRUTL File: SCADAT::NS

Nane:(S) DO=FIB - Set DO,C(R) to value at STHIDI

Purpose:
Set DO,C(R) to the value stored in STNIDY

Entry:

Exit:
00,C(R) = (STNTDY)

Calls: None

Uses.......
Inclusive: DO,C(R)

Stk lvls: 0

History:

Date Progranner flodification

11/06/83 BS Added docunentation
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18.6  RFRD-1 - Adjust Refs uhen nen noves to lower addr

Category: PIRUTL File: SOG&FXQ::NS

Narie: (S) RFAD-I - ARdjust Refs when nen noves to lower addr
Nane:(S) RFAD-- - Adjust Refs when nen noves to lower addr

Purpose:

Entry:

Exit:

Calls:

Uses:

Adjusts address references on the FOR/NEXT & GOSUB
stacks, in FIBs, as well as RAM pointers
(PCADDR -> TNRAD3) & (CURRST -> AVAENS), when
appropriate; this is to be used when part of
progran nenory moves to louer address space
(hence a negative offset will be added to the
references)

RFAD-- entry is used to adjust pointers when the
file chain in NRIN has noved.

RFAD-1 entry is used to adjust pointers when 3
file chain in an IRAN has noved.

8(R) = Bgn destination - Bgn source (offset)
RO contains Begin Source
2 entry points:

3 RFAD-- - End Source assuned to be (RVRENS).
2) RFRD-I - D1 points to a S-nibble location

containing the address of the file
chain end.

8(R)=of fset
RO=Bgn Source
R1=Bgn Destination
Carry Clear
RFRD-I entry point - D1 preserved
Rll other entry pts - D1 pts to RVAERS ran Joc.

RFUPD-, RFADSS
LXFND, CSRC10, CSLCS, FORUPD, RFADS7, BUFFIB,
PRVRDR, I/OFND, RFUPD+, RFRD86

AR, C, D, RO, RI, DO, D1

Stack lvls: 2 (PCUPDY)
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Detail: Zleroes out references on the GOSUB & FOR-NEXT

stacks which point into purged address space.

Note: Menory nust be noved BEFORE calling this routine!

History:

Date Progranner Modifications

07/012 SM. Addeddocumentation
12/29/82 S.H. Updates CURRST -> RVRENS

18.7 RFUPD+ - Updates a ptr uhen nen noves

Category: PTRUTL File: SG&FXQ::NS

Nane:(S) RFUPD+ - Updates a ptr uhen nen noves

Purpose:
Rdds offset to given address reference, if nenory
novenent to lower address space calls for such adjust-
nent. Indicates if reference points to a part of
nenory that has just been purged.

Entry:
D(S)=0 => menory expansion, else nenory contraction
RO=Bgn Source for NOVEUN
R1=Bgn Destination for HOVEUN
DO points to RAN location containing address to

check/update
D1 points to Ran location containing ptr to end source
B(R)=offset (bgn destination)-(bgn source)

This nunber uill be negative!

Exit:
B, DO, RO-R3, DO & D1 are as they were upon entry
Carry set=> Reference into purged address space.

A(R)=Bgn Destination
clr=> Reference has been updated if needed.

Correct reference in C(R) & in RAN pointed
to by DO.
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Calls: none

Uses.......
Inclusive: A(R), C(R)

Stk lvls: ©

History:

Date Progranner Modification

07/01/82 S.u. Rdded docunentation

18.8 FORUPD - FOR Stack Update

Category: PIRUTL File: SGRFXQ::NS

Nare:(S) FORUPD - FOR Stack Update

Purpose:
Updates references on FOR-NEXT stack

Entry:
P = 0
RO contains Begin Source
01 points to location, containing End Source
If want appropriate references zeroed

have D(S)H0 and R1 containing Begin Destination
B(R) containing offset (Bgn Source)-(Bgn Dest)

Exit:
Pp et 0

Calls: RFUP++

Uses.......
Inclusive: R(R), C(R), D(A), DO

Stk lvls: 1
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History:

Date

01/28/83

18.9 RFADJ+

Progranner Modification
er mee mn--- cmeRePEceer mem Gem emaSn Seeee

S. Ud. Added routine

- Rdjusts Refs When Men Noves=>Higher Rddr

Category: PTRUTL File: SGRFXQ::NS

Nate: RFADJ+ - Rdjusts Refs When Men Moves=>Higher Addr

Nane:(S) RFRD++ - Rdjusts Refs When Men Moves=>Higher Addr

Nare: (S) RFAD+I - Adjusts Refs When Men Moves=>Higher Rddr

Purpose:

Entry:

Exit:

Calls:

Uses:

Adjust address references on the FOR/NEXT & GOSUB

stacks, in the FIBs, as well as the RAN locations
PCADDR -> THRAD3 & CURRST -> AVHERS, to reflect

instances of program merory expanding into
higher address space.

B(R)= Offset (End Dest.)-(End Source)
This nunber will be positive!

3 entry points:
1) RFADJ+ - Bgn source in R(R).
2) RFAD++ - Bgn source already in RO.
3) RFAD+I - D1 pointing to RAN location

containing pointer to end of
file chain - entry pt for IRANS.
Bgn source already in RO.

B(R)=0FFSET; RO=BGN SOURCE; CRRRY CLEAR
C(S )=0 => Sone address on GOSUB or FOR-NEXT

referenced block that noved

RFADSS, RFUPD+, RFADBS
RFADI?7, BUFFIB, LXFND, CSRC10, CSLCS, FORUPD,
1/0FND, PRVADR, RFAD86

AR, C, D, DO, D1, RO
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Stk lvls: 2 (PCUPDT)

Detail: Needed when progran nen noves to higher address space

Note: Nenory must be noved BEFORE calling this routine!

History:

Date Programmer MNodifications

07/01/82 S.MW. Added docunentation
12/29/82 S.M. Updates CURRST -> RAVHENS

13.10  LDCSET - Set D=RAVNERE; DO=0VIBS

Category: PTRUTL File: SGILDC::NS

Name: (S) LDCSET - Set D=AVNEHNE; DO=0UTBS
Nane: 00=0BS ~- Set D=RVRENE; DO=0UTBS

Purpose:
Set 0 @ AVNENE, OO @ OUTBS

Entry:
2 entry points:

1) LDCSET - Sets D(R) to RVMENME. Sets DO to OUTBS.
2) 00=0BS - Sets DO to OUTBS.

Exit:
All entry points:

C(R) = (OUIBS)
DO @ (oures)
Carry = Entry state

LDCSET only:
B(R) = (RVAENE)

Calls: D=RAVNE
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Stk lvls: 1 (LDCSET), O (DO=08S and DO=0UTB)

Detail:
The carry nust be PRESERVED due to call fron AUTO

History:

Date Progranner Modification
ce —-.-- -c een meee LELLEEEEEEEE XX

07/13/82 J.P. Modified docunentation

18.11 DO=RAVS - Set DO=address in AVMENS

Category: PIRUTL File: TISERD::NS

Set DO=address in AVAENS

Set DO=address in PCADDR
Nane:(S) DO=RVS -
Nane:(S) DO=PCA -

Purpose:
DO=RVS : Set DO=<AVANENS> (also set R(A)=<AVRENS>)
DO=PCA : Set DO=<PCRDDR> (also set R(R)=<PCRODR>)

Entry:
No necessary conditions

Exit:
DO=AVS : DO=R(R)=z<RVMENS>
0O=PCA : DO=R(A)=<PCRDDR>
Carry not affected.

Calls: None

Uses:...... DO, R(R)

Stk lvls: none

Detail:
3DO=RVS DO=(5) =AVNENS

GOT0  DO=DTO
200=PCR DO= (5) =PCADDR
DO=DTO R=DATO A
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DO=R
RTN

History:

Date Progranner Modification

or/0s/8) 18 Documentation

18.12 NEMCKL - Check Avail NMerory Hath, Hithout Leeuay

Category: PTRUTL File: TISUTL::NS

Check Avail NMenory With, Without Leenay
Check Avail Nenory With, Hithout Leeuay
Check Available Nenory With Leeway
Check Available Nernory Without Leeway
Check Available Merory Without Leewady

Nane: (S) NENCKL
Nane: NERCK+

Nane: CHKSPC
Rane: CHKSPF
Nane:(S) CHKnen $

0

Purpose:
See if requested nenory anount [+ Leeuay) is less than
or equal to available menory. Nonzero value of P on
entry deternines whether leeuay u1ll be included in
check for sone entry points. “Insufficient Memory”
error code is returned with carry set if requested
anount exceeds the available nenory.

Entry:
nEnckL:

C(R) = Absolute amount nenory to check
p 0 iff LEEWAY to be added to ant being checked

NENCLe:
8(R) = Absolute amount memory to check
P 0 iff LEENRY to be added to ant being checked

CHKSPC:  (LEEMRY ALWAYS added; B(R) not used)
£03 + Rbsolute amount nenory to check

0
CHKSPF: (LEEWAY MEVER added; B(R) not used)

C(R) = Absolute amount nenory to check
01 @ Available nenory end pointer

CHKren: (LEEWAY NEVER added; B(R) not used)
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A(R) = Available nenory end
C(R) = Rbsolute anount nenory to check
P = 0

Ext:
Carry Clear: Enough nenory

B(R) = Anount to check (NEMCKL, NENCL+ only)
A(R) = Available Memory start
D1 @ RvVNENS
C(R) = Available nenory MINUS requested amount

(NINUS Leeuay if also checked)
P = 0

Carry set: Not enough nenory
B(R) = Anount to check (NEMCKL, RENCL+ only)
C(R) = enEn
P z 0

Calls: None

Uses.......
Inclusive: R(R),C(R),D1,B(R) (NENCKL, NENCL+ only)

Stk lvls: O

Algorithn:

NENCKL: B <-- Requested RAnount
REnCLe: C <-- B

If P=0
CHKSPC: C <-- leeway

Rnount = Req Anount + Leeuay
If overflou ---> Error Return

D1 <-- AVRENE
CHKSPF: R <-- Available Menory End
Chknen: Subtract Req Amount fron Available Henory End

If negative --> Error Return
D1 <-- RVRENS
R <-- Available Merory Start
Subtract Avail Menory start fron subtracted anount
If negative, then

Error Return [ C <-- entn }
else

Return carry clear

History:

Date Progranner Modification

07/04/82 JP Modified docunentation
09/11/82 JP Added Leeway check code
10/24/83 FH Updated docunentation
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18.13 CLCOLL - Collapse Buffer Pointers to CLCSIK

Category: PIRUTL File: TI&UTL::NS

Collapse Buffer Pointers to CLCSIK
Collapse Buffer Pointers to SYSEN
Collapse Output Buffer
Collapse Input, Output Buffer Pointers
Read Output Buffer Pointers
Cortpute Output Buffer Length
Set INBS to the Value in z
Set D1 to Start of Input Buffer
Set D1 to Available Menory Start

Nane: cLcoLL
Nane: SyCoLL
Nane: (S) 0BCOLL
Name: BBCOLL
Nane: 0BPRD
Nane: osLChP
Nane: INBS=C
Nane: 01=18S
Nane:(S) D1@RVS
Nane: RvS=D0 Set AVAENS to Value in DO
Nane: RVS=C Set AVNENS to Value in C

Purpose:
Ranipulate buffer pointers.

cLcoLL:
Collapse SYSEN, OUTBS, and AVNENS to CLCSTK.

sycoLL:
Collapse QUTBS and AVNENS to SYSEN.

osCoLL:
Collapse RVHENS to OUTBS (collapse output buffer).

esCcoLL:
Collapse INBS, OUIBS, and RVRENS to SYSEN (collapse
both input and output buffers).

OBPRD:
hea output buffer pointers OUTBS and AVRERS into C(R),
(R).

oBLCHP:
Compute length of output buffer = (RVRERS) - (OUTBS).

INBS=(C:

Set INBS to the value in C.
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D1=]16S:
Set D1 to start of input buffer.

D1@AYS:
Set D1 to AVMENS, A(R) to (RVMENS).

AVS=DO:
Set AVNENS to value of DO.

RVS=C:
Set RVNENS to the value in C(R).

Entry:
No entry conditions assuned unless explicitly stated below.

INBS=C:
C(R) = Value to store in INBS.

AvS=C:
C(R) = Value to store in RVHERS,

Exit:

cLcottL:

C(R) = (CLKSTK)
D1 = 5 beyond RVHENS
Carry = Clear

svcoLt:
C(R) = (SYSEN)
01 = 5 beyond AVRENS
Carry = (lear

0BCOLL:
C(R) = (0uTBS)
D1 t 5 beyond RVRENS
Carry = Clear

BBCOLL:
C(R) = (SYSEN)
D1 = NBS
Carry = Clear

0BPRD:
R(R) = (AVHENS)
C(A) = (outes)
D1 @ RAVNENS
Carry = (lear
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oBLCHP:
A(R) = Length of output buffer -- (AVHENS) - (OUTBS)
C(R) = (OUTBS)
D1 @ RAVHENS
Carry = Clear

INBS=C:
C(R) = Entry state
D1 = INBS
Carry = Clear

D1=18BS:
D1 @ Start of input buffer
C(R) = 1INBS
Carry preserved

AVS=D0:
C(R) = RAVENS
Carry = Clear

AVS=C:
C(R) = RAVAENS
D0 @ C(R) entry value
Carry = Clear

Calls: INITPT (CLCOLL,SYCOLL,08COLL only)

Uses.......
Inclusive: C(R),DI (cLcotL, sycoit,oBcoLL, 88COLL,

INBS=C,D1=1BS)
A(R),D1 (D1@AVS)
A(R),C(R),D1 (OBPRD,OBLCNP)
C(R) (AVS=DO)
C(R),D0 (AVS=C)

Stk lvls: 0 (CLCOLL,SYCOLL,O0BCOLL,OBPRD, INBS=C,
01:-1BS,018AVS, AVS=DO, AVS=()

1 (0BLCHP)
2 (BBCOLL)

History:

Date Progranner Modification

09/16/82 FH Designed and coded.
10/12/82 FH Added CLCOLL,SYCOLL,BBCOLL, INBS=C,

D1:=18S,AVS=D0,AVS=(
02/10/83 FH Reroved IBPRD,0BSKIP,0BBRCK
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19.1 SVINFO - Save/Read File Information

Category: SRAVSIK File: JPSEXC::NnS

Save/Read File Information
Save/Read File Information
Read Source/Dest File Infornation
Read Source File Info
Read Dest File Info

Nane: (S) SVINFO
Nane:(S) SVINF+
Nane:(S) RDINFO
Nane: RDINFS
Nane: RDINFD t

r
y

Purpose:
These entry points are used by COPY, TRANSFORM,
RUN, and CHRIN to save and access information on
their source/destination files. The info is
stored in an area on the SRVSIK, which nust be
allocated vsing ALINFO beforehand. SVINFO and
SVINF+ urite the file info; RDINFO, RDINFS, and
RDINFD read the info back.

Entry:
All: File Info save area allocated on SAVSTK

SVINFO:
fA st Filenane (first 8 chars)
RO(3-0)2 Last 2 chars of filenane
D(R) = Device infornation

D(0) = Device code
D(4-1) = Device spec (Port, extendert, etc)

If PORT:
D(1) = Extender¥
D(2) = PORTH

If HPIL:
D(3-1) = Device address
D(4) = Device characterization

$3 = 0 => Save info in source file position
= 1 => Save info.in dest file position

SVINF+: Same as SVINFO, except:

19-1
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D(S) = Device code (position returmed by FSPE(x)
0(3-0) = Device spec shifted right (1n position

returned by FPECx)

ROINFO:

$3 5 0 if Source file info to be read
1 if Dest file 1nfo to be read

RDINFS, RDINFD:
None.

Exit:
4 = 0 (SVINFO, SVINF+)

= 1 (RDINFO, RDINFS, RDINFD)

$3 3 0 (RDINFS)

z= 1 (RDINFD)

Entry condition (RDINFO)

SVINFO, SVINF+: Infornation saved in appropriate spot
R = Entry Condition
RO(3-0)s Entry Condition
D(R) = Device infornation (see SVINFO entry)

RDINFO: Info on selected file
A 3 filenane (first 8 chars)
RO = last 2 chars of filenane
D(R) = Device infornation (see SVINFO entry)
((R) = D(A)

ROINFS: Sane as RDINFO; Source infornation

ROINFD: Sane as RDINFO; Destination information

Calls: None.

Inclusive: sDEST(S3),sREADI(SA),R,C,RO,DY,
D(R) (RDINFO, RDINFD, RDINFS),
D (SVINF +)

Stk lvls: ©

Detayrl:
Start addr Size Information
EE -o-- BeRc rer cee cr Era Teaee ceeemo

SAVSTK-50 20 Destination Filenane
SAVSTK-30 5 Destination Device Infornation
SAVSIK-25 20 Source Filenane

SRVSIK- § § Source Device Information

History:
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Date Progranner Modification
cm---n-- EE ElEETEINE

07/04/82 Jp Modified documentation

19.2 SALLOC - Rllocate Arbitrary Save Stack Block

Category: SAVSIK File: TI&UTL::NS

Nane:(S) SALLOC - Allocate Arbitrary Save Stack Block
Nane: ALINFO - Allocate File Info Save Stack Block

Purpose:
Rllocates a block of the specified size on the Save
Stack (SAVSTK), SALLOC allocates an arbitrary size,
and ALINFO allocates the amount for the filespec info
area used by COPY and TRANSFORM. Available nerory is
checked with or without LEEWAY, depending on the entry
conditions.

Entry:
P = 0 if nenory check to be perforned mith LEEURY

# 0 if nenory check to be perforred without LEEWRY
SALLOC:
C(R) = MNunber of nibs to allocate

Exit:
Pp s 0
B(R) = Nunber of nibs allocated

Corry clear:
Allocation was successful
RVHENE updated
D1 @ Start of neuly created Save Ares
C=D0 on entry.

Carry set:
Rllocation failed due to insufficient nenory
C(3-0) = Error code (=eNEN)

Calls: NENCKL, NOVEL
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Uses..... oe

Exclusive: R(R),B(R),C(R),D1
Inclusive: AR, B(R),C(R),D1

Sth lvls: 2

Detail: If sufficient nemory to allocate
Save DO on stack
flove nenory between SRVSTK --> AVAENE
Update RVNENE
Restore DO
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SAVUTL - Save Utilities CHAPTER 20
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20.1 SIARTRS - Restore Status

Category: SAVUTL File: FHATFR::NS

Nane:(S) STRTRS - Restore Status
Nane: STIRTR+ - Restore Status

Purpose:
Restore status flags S11 - SO and S13 fron area saved
by STAISV. STATR¢ nerges specified bats from current
status setting with restored S11 - SO.

Entry:
01 @ Save area written by STAISV
STRTR+:
C(X) = Bits corresponding to status flags to be pre-

served fron current status setting during
restore.

Exit:
$13, $11 - SO restored (nerged u/input bits if STRTR¢)
C(X) = Old $11 - SO
Carry clear

Calls: STRTR+ calls STRIRS which has no calls

Uses..... ..
Inclusive: C(R), $13, $11-S0, R(R) for STRIR+ only

Stk lvls: 0 (STATRS), 1 (STAIR)

History:

Date Progranner Modification

06/15/82 FH Designed and coded.
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20.2 STAISY - Save Status $13, $11 - SO

Category: SAVUTL File: FHRTFR::NS

Nare:(S) STRISV - Save Status $13, S11 - 50

Purpose:
Save status flags S13, S11 - SO in designated spot.

Entry:
(1]] @ Start of 4-nib save area

Exit:
Save area written (see detail below)

Carry clear

Calls: None

Uses.......
Exclusive: C(R)
Inclusive: C(R)

Stk lvls: 0

Deta1l:
Save area: Nibs Contents

2-0 Status S11 - SO
3 0 is S13 clear, 1 if set

History:

Date Progranner Modification

06/15/82 FH Designed and coded.
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20.3 RSTK<R - Restore RSTK Level(s) Fron RSTKBF Buffer

Category: SAVUTL File: TI&UTL::NS

Narre: (S) RSTKR - Restore RSTK Level(s) Fron RSTKBF Buffer

Purpose:
Restore Return Stack level(s) fron circular buffer.

Levels are saved and restored on a last-in-first-out

(LIFO) basis (see R<RSTK for save routine). The buffer

holds up to 16 levels. No nore than 6 levels should be

saved or retored in one call, however, since the return

to the caller of RSTK(R requires one level.

Entry:
4 * n-1, uhere n is nunber of levels to restore

(not counting return to caller of R<RSTK)

Exit:
Carry = Clear
P : 0
DO @ RSTKBp RAN location

Calls: RSTK>1

Uses.......
Inclusive: C(R), C(S), B(R), DO

Stk lvls: n(n levels are RDDED to the stack on return)

NOTE:
The addresses stored in the buffer are NOT updated by

RFADJ.

Detail:
The position in the circular buffer is indicated by

the nibble =RSTKBp in System RAM, which points to the

last position written.

During the routine:
€(S) = Level counter (fron P on entry)

p = Circular buffer position (fron =RSTKBp)

These counters are set up by routine RSTK>?, which is

shared by RSTK«R and R<RSTK.

History:
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Date Progranner Modification

09/14/82 FH Designed and coded

02/24/83 FH Expanded buffer fron 8 to 16 levels

20.4 R<RSTK - Save RSIK Level(s) Into RSIKBF Buffer

Category: SAVUTL File: TIZUTL::NS

Name: (S) R<RSTK - Save RSTK Level(s) Into RSIKBF Buffer

Purpose:
Save Return Stack Level(s) in circular buffer. Levels

are saved and restored on a last-in-first-out (LIFO)

basis (see RSTK<R for restore routine). The buffer nay

hold up to 16 levels. No nore than 6 levels should be

saved or retored in one call, however, since the return

to the caller of R<RSTK requires one level.

Entry:
P 2 n-1, uhere n is nunber of levels to save

(not counting return to caller of R<RSIK,
which is not saved)

Exit:
Carry = (lesr
P : 0
00 @ RSTKBp RAN location

Calls: RSTK>1

Uses.......
Inclusive: B(R), C(R), C(S), DO (R<RSTK)

Stk lvls: -n (n levels are REMOVED fron stack on return)

NOTE:
The addresses stored in the buffer are NOT updated by
RFROJ.

Detail:
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The position in the circular buffer is indicated by the

nibble =RSTKBp in Systen RAM, which points to the last
position uritten,

During the routine:
€(S) = Level counter (fron P on entry)
P = Circular buffer position (fron =RSTKBp)

These counters are set up by routine RSTK>1, which is
shared by RSTK<R and R<RSIK.

History:

Date Progranner Modification

09/14/82 FH Designed and coded.
02/24/83 FH Expanded to 16 use levels

20.5 SNRPRS - Restore CPU Snapshot From SNRPSV Buffer

Category: SAVUTL File: TISUTL::NS

Nane:(S) SNAPRS - Restore (PU Snapshot Fron SNAPSV Buffer
Name: (S) SNAPR®* - Restore CPU Snapshot From Any Buffer

Purpose:
Restore registers saved by SNAPSV (A, D, DO, 01) and

return saved stack level for caller to push onto stack.

Entry:
SNAPRS:
None.

SNAPRY:
01 @ Starting address of save buffer + 42 decimal

Exit:
00 t Value saved by last SNAPSV call.
D1 = Value saved by last SNAPSV call.
A t Value saved by last SNAPSV call.
B(R) = Stack level saved by last SNAPSV call.

C(R) = Stack level saved by last SNAPSV call.
0 * Value saved by last SNAFSV call.
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Carry = (lear.

Calls: None.

Stk lvls: 0

Detasl:

SNAPSHOT SAVE BUFFER LAYOUT

Offset
into
Buffer Nibs Register

0 16 A
16 16 D
32 5 D1
37 5 DO
42 5 Stack level

History:

Date Progranner Modification

09/10/82 FH Designed and coded.

20.6 SNAPSV - Save Snapshot of CPU in SNAPSV Buffer

Category: SRYUTL File: TISUTL::NS

Nane:(S) SNAPSY - Save Snapshot of CPU in SNAPSV Buffer
Nane: SNAPLC - Save Snapshot of CPU in Any Buffer

Purpose:
Save linited snapshot of CPU (1 stack level, R,0,D0,01)
to allow a routine to function without disturbing the
registers of its caller. Useful for tight situations.
Snapshot is saved in systen RAN, and 1s restored by the
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routine SNAPRS.

SNAPSV uses dedicated RRM locations for storage.
SNAPLC uses a “local” RAN location for storage.

Entry:
SNAPSY

C(R) = Stack level to be saved; popped by caller of
SNAPSY,

SNAPLC
D1 @ Starting address of save buffer + 42 decinal
C(RA) = Anything you nant to save.

Exit:
B(R) = C(R) on entry
C(R) @ Save area start address + 42 decinal
Carry = (lear.

Calls: None.

Uses.......
Inclusive: B(R), C(R)

Stk lvls: 0

Detail:

SNAPSHOT SAVE BUFFER LAYOUT

Offset
into
Buffer Nibe Register

0 16 A
16 16 D
32 5 D1
37 5 00
42 5 Stack level

History:

Date Progranner Modification

09/10/82 FH Designed and coded.
11/15/82 ne Added SNAPLC entry
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20.7 SRLERS - Release Arbitrary Block Fron Save Stack

Category: SAVUIL File: TI&UTL::NS

Nane:(S) SRLERS - Release Arbitrary Block Fron Save Stack
Nane: RLINFO - Release File Info Block Fron Save Stack

Purpose:
Release block of specified size fron the Save Stack.
SRLERS releases a block of arbitrary size, while RLINFO
releases a block the size of the filespec info area
used by COPY and TRANSFORM.

Entry:
SRLERS:
C(A) = Nunber of nibs to release.

RLINFO:
P = 0

Exit:
p = 0
DO @ 01d Av nen end
D1 @ Neu Av nen end
Carry = (lear

Calls: NOVED3 (RLINFO falls into SRLERS)

Uses.......

Exclusive: A(R),B(R),C(R),D0'
Inclusive: A, B(R),C(R),00,D

Stk lvls: ©

Detail:
flove Nenory Doun paraneters:

End Dest = (SAVSIK) (D1)
End Source = (SAVSIK) - release (D0)
Length = ((SAVSTK) - release) - (RVRENE) td
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21.1 DSTROC - Decorpiles Variable Declarations

Category: STOCHP File: SG&LOC::NS

Nane:(S) DSTRDC - Deconpiles Variable Declarations
Nane: DECOC  - Deconpiles Variable Declarations

Purpose: Deconpiles the follouing statenents:
INTEGER, SHORT, REAL, DIN, DESTROY, NEXT

Entry: 2 entry points:
Dem) contains end of available menory
2 0

D1 points into token strean
DO points into ascii output buffer
1) DSTROC - for statements with a possible

keyword, eg TRACE and DESTROY.
2) NXTDC

DECOC - For variable list, eo
INTEGER, SHORT, REAL, DIA, NEXT

Exit: A(B)=EOL TOKEN
via OUTELR

Calls: VARDC, ARYDC, OUTBYT, GTEXTe, EOLXC*

Uses: R, C, $5,56,59, D1,D0
R-C, RO-R2, $0,S$3,58,510,S11 -- EXPRDC

Stk lvls: 6

History:

Date Progranner Modifications

08/18/82 S.MW. Rdded -docunentation
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21.2 PRNIDC - Expression List Deconpile

Category: STDCHP File: SGALDC::NS

Nane:(S) PRNTDC
Nave: (S) DISPDC
Nane:(S) FIXDC
Nare: (S) DROPDC

Purpose:

Entry:

Calls:

Detail:

Expression List Deconpile
Expression List Deconpile
Expression List Deconpile
Expression List Deconpile

Deconpiles PRINT, DISP, POKE, FIX, SCI, ENG, FLRG,
DELAY, WAIT, INPUT, RERD, statenents

P=0
R(B) contains token pointed to by D1
D(R) contains available nerory end (RVNENE)
01 input pointer
00 output pointer
PRNTDC - Entry FOR PRINT, DISP

Allous USING to precede expression list
FIXDC - Entry FOR FIX, SCI, & ENG

Must be at least | expression in list
OROPDC - Entry for DROP, ADD

Optional expression list (none necessary)
INPTOC - Entry for INPUT
READDC - Entry for READ, RERDW
SFLGDC - Entry for SFLAG, CFLAG

Deconpiles ALL, MATH, or expression list

OUT1TK, EXPRDC, GTEXT+, EOLXC*, LINWDC, -EXPR-,
contst

A-C, D1,D0, $9
R-C, 01,00, RO-R2, $0,53,58,510,511 -- EXPRDC

MILL WORK FOR ANY STATEMENT WHICH COMPILES TO A LIST
OF EXPRESSIONS DELIMITED BY COMMA OR SEMI-COLON
TOKENS.
2 ENTRY POINTS:

1) PRNTDC - FOR STATEMENTS WHICH OPTIONALLY ALLOW
A NULL LIST.

2) DLAYDC - OTHERWISE

NOTE: tEND, tTRB, or \N\ NAY NOT BE USED AS A 'KLUDGE’ TOKEN
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BY ANY ROUTINES THAT USE THIS ROUTINE.

Stk lvls: 6

History:

Date Progranner Modifications

08/18/82 S.W. Added documentation

21.3 ONDC  - ON..GOTO,..GOSUB,..RESTORE Deconpile

Category: STDCNHP File: SGILDC::NS

Narte: ONDC - ON..GOT0,..GOSUB, ..RESTORE Deconmpile
Nane:(S) GOTODC - GOTO Deconpile
Nae: (S) ONDC20 - Keyword and Opt Linefi/Label Deconpile

Purpose:
ONDC deconpiles ON..GOTO,.. GOSUB,..RESTORE statenents

GOT00C entry deconpiles an optional list of line nunbers/
labels. It is used by GOTO, GOSUB, and RESTORE decompile
in the mainfrane.

ONDC20 entry decompiles a keyword within leading and
trailing blanks, then deconpiles an optional list of line
nunbers/labels.

Entry:
D(R) contains available menory end (AVRENE)
Df points into token strean
DO output pointer
P= 0
Entry points:
ONDC  - D1 points to tERROR, tTINER, or cexpr)
GOT00C - D1 points to start of optional last of

line nunbers/labels.
ONDC20 - D1 points at keyword token preceding

optional list of line nunbers/labels
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Exit: Through PRNTDC

Calls: EXPRDC, LINHDC, LABLDC,OUTBYT,GTXT4+4,ETHRDC

Uses.......
Exclusive: A-C, D1,00, $5,59 (ONDC only)
Inclusive: R-C, RO-RZ, D1,D0, 50,S3,S8,510,S11 - EXPRDC

Stk lvls: 6

Detail:
ON ERROR (GOTO|GOSUB) (<lineno> | <label> )
ON TINER Wctiner no>, <Msecs> (GO10|GOSUB)

(¢<lineno> | <label>)
ON <exp> GOTO  <lineno>|<label> [,<lineno>|<label>]

GOSUB
RESTORE

History:

Date Progranner Modification

07/13/82 J.P. Modified documentation
08/29/83 S$. MW. Updated docunentation

4 RENNDC - PURGE, COPY Deconpile

Category: STOCHP File: SGALDC::NS

Nane: RENNDC - PURGE, COPY Deconpile
Nane: (S) PURGDC - PURGE, COPY Deconpile
Nane: COPYDC - PURGE, COPY Deconpile

Purpose: Decorpiles RENRNE, PURGE, PRIVATE, COPY

Entry: P= 0
D1 past begin BRSIC token
DO output file
D(R) contains available nenory end (RVAENE)

Exit: via OUTELY
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Calls:

Uses:

Stk lvls:

Detail:

Note:

History:

Date

08/18/82

FILDC, GVEXT+, EOLXC*, BLNKCK

R-C, 01,00, R1,R2, 58,39
A-¢, 01,00, RO-R2, S0,S3,$8,510,511 -- EXPRDC

6

NAME «file nane>
PURGE «file specifier>|ALL keys
RENAME [<file specifier>|keys) TO «file nane>|keys
COPY «file spec> | KEYS | CARD | PCRD ! 10

«file spec> | KEYS | CARD | PCRD

The T0 clause is OPTIONAL in a COPY statenent

In RENAME, the TO is RLUARYS there

<destination file> is optional in COPY
This requires an EOL Check to be done after <file2>

This does not affect RENAME Deconpile

Programmer Modifications
ce mc cocoe es coe cem ace meeee

S.H. Added documentation
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22.1  ASNNNT
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|
Statenent Execute | CHAPTER 22 |

+

- Perforn Variable Rssignnent

Category: STEXEC File: RB&ASN::NS

Nane:(S) ASNANT - Perforn Variable Rssignnent
Nane: ASNSTO - Perforn Variable Assignnent

Purpose:
Evaluate expression and assign it to a variable.
ASNANT evaluates (1.e., locates) destination variable.
ASNSTO does not (and requires proper entry conditions

for DEST subroutine).

Entry:

Exit:

Calls:

Uses:

Stk lvls:

History:

05/26/82

ASKINT - DO @ Destination Variable token.
RSNSTO - DO 1 byte before start of expression,

Entry conditions for DEST.

S15 set if trace is desired.

Top 16 nibbles of Rathstack in A,
DO @ end of Statement,
D1 @ top of Rathstack.

DEST, EXPEX-, SVIRC. R11 STORE calls (below)

Everything.

6

SA and SC

Progranner
cree even o-

fNodification

Personnel change
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22,2 STORE - Store Fron Stack To Variable

Category: STEXEC File: RBAASN::NS

Nane:(S) STORE - Store Fron Stack To Variable

Purpose:

Entry:

Exit:

Calls:

Uses:

Stk lvls:

History:

03/14/83

Store nunber or string in knoun register.

Exit conditions of DEST
01 = (NTHSTK) = true top of Nathstack,
Top 16 nibbles of Nathstack in R.
Statenent scratch has information set up by

DEST.
S-R1-2= Address points at the variable nane

This address is for TRACE to decorpile the
variable name. If the content of S-R1-2 is
zero, the assignent will not be traced.

Preserves DO,
D1 @ top of Nathstack,
R3 contains value stored in variable location
(as opposed to the value in the RES register)

CPOLL, Create, INTGR, RESTOR, SHRT, SIRASN.

Everything.

5 (TRACER and CREATE)

Progranner Modifications

Su R3 contains value stored
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22.3 ONERR - Execute branch of ON TINER/ERROR

Category: SIEXEC File: JPREXC::nS

Nare: ONERR - Execute branch of ON TINER/ERROR
Nane:(S) ONTINR - Execute branch of ON TIMER/ERROR

Purpose:
Process ON TINER execution

Process ON ERROR execution

Indicates code needed to process any statenent with
COT0/GOSUB that interrupts program execution and wants
TRACE. This code nust be duplicated

The nain difference 1s sXHORD should be set before the
call to GOTO+. This guarantees that all lineN references
u1ll be searched for, incase the reference was never cleare??
due to the LEX file being nissing when clearing references.

Exanple statenent: ON INTR GOTO|GOSUB <stnt 1d>

Entry:
C @ GOTO | GOSUB of statement
For ONTIMR: RSTK = Next Stnt Address

sORTAR = 1 ($6)
sONERR = 0 ($4)
A(S) = Taner MW

Duplicate this code for
External Statenent w/GOTO or GOSUB mith interupt
Nake sure sXWORD is set before jumping to GOTO+
This code will TRACE properly

Exit:
Through GOTO+ to execute GOTO | GOSUB
RSTK = Next Stnt address
sEXTGS = 1
If ONTIRER: sONTNR = 1

RI(S) = Timer
If ONERROR: sONERR = 1

Calls: TRFCK-, TRFRON, UPOPC, TRTO*, RRCTAI, LNSKP-

Uses.......
Exclusive: sGOSUB(S3),sEXTGS(SS), sONERR(S4),S6,59,R1,R2,R)
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sGOSUB $3 = GOSUB flag
sONTHR S6 = ON VINER statement
sEXIGS 5 = External Entry flag for GOTO¢
sONERR S4 = ON ERROR statement
sXHORD S9 = XWORD flag for searching for GOTOs

RSTK = Return Address if GOSUB & ON TINER
R2 = Position @ <lineno> | <label> in stnt

Saved DO
R3(S)= Tinerw (af ON TINER)
A(S) = Tiner® (if ON TINER)

RACTAI uses RO,R1,R3,

Stk lvls: «<= 7 (statenent execute)

Detail:

ONERR: Clear status
Set ON ERROR flag
Conpute next statement return addr(LNSKP-)
Save on stack

ONTINR: Set External Entry flag (sEXTGS)
Set DO = C (position within ON statenent)
Read and skip over token
Save DO 1n R2
Save Tiner# in R3(S)
Set GOSUB flag
If GOTO

Clear GOSUB flag
If ON TIMER

Reactivate tiner (RACTNI)
Resave tinerd (R3(S))

If trace needed (TRFCK-)
Trace FROM lined (TRFRON)
Restore DO

Update PC address to point to ON stnt
If trace needed (TRFCK-)

Trace T0 lined (1RT0%)
Restore DO

ONGTGB: Clear XWORD flag (sXHORD)
go execute GOTO | GOSUB of statenent

History:

Date Progranner Modification

07/04/82 JP Modified documentation
09/28/82 JP Changed ON TIRER inplenentation
11/28/82 JP Changed interface to GOT0/GOSUB
12/08/82 JP Fixed Tiner¥ destroy by TRACE
02/11/83 JP Clear sXHORD before GLOTO+ jump
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03/08/83 JP Reroved SEXTGS set, clear @ ONERR

03/31/83 JP Conpute Rtnadr for ON ERROR

03/31/83 JP Aluays update PCADRR @ ON stnt

22.4 END - END, END ALL, END SUB, END DEF Statements

Category: STEXEC File: JP&SYS::NS

END, END ALL, END SUB, END DEF Statements
External Stnt entry to perforn END ALL

End Binary Progran or Subprogran
STOP Statement Execute
END SUB reentry
STOP Staterient Execute
Clear status, return to BASIC loop

Nane: END
Nane: (S) ENDALL
Narie: (S) ENDBIN
Narie: END10
Narie: END20
Nane: stop
Nane: EXITRN TL

0
r
e
r

Purpose:
These entry points deal with terminating execution

of in the current environwent due to an explicit

connand such as END or STOP, or a SST past the last

statement in the progran. The running progran nay

be BASIC or Binary.

END checks for RLL token
checks for ENDSUB/ENDDEF
Returns to BASIC loop allowing exceptions to be
checked

$2 set will cause ending of execution so that:
Exceptions not checked
Progran not suspended, CNTRDR not updated

Rl] entries but ENDALL collapse ONLY ONE level
ENDRLL collapses to one level

Entry:
END: DO past END token

Checks for ALL token
S10P:
ENDBIN:
END10: (Checks if END SUB or END DEF)
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(BASIC Loop entry if @ program scope end)
(SST @ Progran End entry)

85ST (S2=1) if non-exception/nonprogran exit
(Clears PgnRun (S13=0), Clears S0-S11)
(Returns to BASIC loop without checking
exceptions)
(Prevents update of Cont Addr [CNTADR)
and SUSPend of progran)

Collapse stacks one Tovel ONLY

END20: END SUB reentry
85ST assured cleared ($2=0)
If $2=1 acts like END1O entry

ENDALL: External Statement entry
Sets §5ST (S2=1) to avoid CNTADR update and

progran suspension
Avoids checking of exceptions in BASIC loop
Clean-up for TRANSFORM current file
Clean-up for PURGE current file
Collapse stacks doun to ONE level

All entries, but ENDALL, collapse ONLY ONE level

Exit:
If END ---> sENDx (S1=1) for BRSIC loop return

Prevents SUSPend of progran
Through NXTST1 to avoid sENDx clearing
Returns to BASIC loop so exceptions

are checked
NoCont (S14=1) if within progran

Causes BRSIC loop execution to stop
If END DEF or inplied END DEF

---> Through ENDDEF
If END SUB or inplied END SUB

--=> Through ENDSB-
1f SST @ PRGHEN or non exception check END desired

---> Through BSCEXT with PgnRun (S13) clear
Exceptions are not checked
Prevents CNTRDR update and prgn SUSPension

If non BASIC progran
--=> Through EXITRN

Clears SO-S11; exit BRSIC loop (BSCEXT)
Exceptions are not checked
CNTADR not updated, progran not SUSPended

Calls: CLRSTK, CLOSER, CLPSTK, GETSIC, SUBCHK

Uses: A-D,P, 01, DO, CNTRDR, sENDx ($1), SST (52),
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RO,R2,ALRN (+36), PNDALM (¢1),STNID1,FISUSP,PgnRun

Stk lvls: 6

Algorithm:
If END ALL

goto ENDAL1:
ENDBIN:
END10: 1f END DEF | END SUB

go process appropriate statenent

END20: Clear addresses, one level of stacks (CLRSTK)

ENDO: Close all open files (CLOSER)

If non BASIC file (GETSTC)
go Clear status and Exit BASIC loop (BSCEXT)

If non programmatic END desired (sSST)
Clear PgnRun to prevent SUSPend
go Clear status and Exit BASIC loop (BSCEXT)

else
1f program running

Set Don’t Continue flag (NoCont)

Set END Execute flag (sENDx)

Golong to end of BASIC loop through
NXTST1 to avoid sENDx clearing

ENDALL: Set SST flag
ENDALY:Collaspe stacks to one level (CLPSTK)

goto ENDX

Note:

The sENDx flag was originally used to distinguished END fron

all other statenents/conditions that stop the BASIC loop exec.

If a progran had been running,
this flag allowed CURRL to be updated to the END statement,

but prevented the SUSP annunciator from lighting and the

CONTINUE address fron being updated.

This sSST flag was used to avoid any checking of a progran

running by returning to a different place in the BASIC loop,

since CURRL could not be updated in situations like SST past
the program end.

Uhen the decision was nade to update CURRL only when
SUSPending the use of tuo flags is not that different.
R "normal" END staterent returns through NXISTH to the BRSIC
loop. This causes exceptions to be checked before execution is
stopped if a progran was running. If fron the keyboard,
execution continues. If 8SST 1s set (fron SST past
the end of the progran or for TRANSFORMing the current file...)
then the BASIC loop is reentered below the exception checking.
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In either case, neither CNTRDR is updated, nor SUSP lit.

History:

Date Progranner Modification

03/08/83 JP STOP === END SUB, END DEF

03/17/83 Jp Packed D1=(5) CALSTK
04/25/83 JP CLRST thru EXIIRN if sSST
05/09/83 JP Clear PgnRun before EXITRN
05/17/83 JP Check ENDSUB/DEF if SST

at end of progran (PRGMEN)
06/05/83 JP END10 1s Binary progran return
06/05/83 JP If nonBASIC prgn---> EXITRN
06/05/83 JP ENDBIN entry point added

22.5 6010 - Statenent Execution

Category: STEXEC File: JP&SYS:: i$

Nane: (S) GOTO - Statenent Execution
Nane:(S) GOSUB Statenent Execution
Nane: RESTOR - Statenent Execution

Purpose:
Execution of GOTO | GOSUB
Partial execution of ON, ON ERROR, ON TINER
Partial execution of RESTORE
Partial execution of XWORD with GOTO/GOSUB within

Entry:

GOSuUB: DO past GOSUB token (Sets sGOSUB $3=1)
6010: DO past GOTO token (Sets sGOSUB $3=0)
RESTOR: DO past RESTORE token (Sets S10=1)

All status must be clear
GOT0+ : Entry for statement containing:

GO10 | GOSUB <lineno> | <label>
00 @ <lineno> | <label> token past GOTO | GOSUB
sEXIGS = 1 1f External statement entry
If GOSUB within statement
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sCOSUB = 1 ($3)
ON TINER: sONTNR = 1 (S6)

sEXICS = 1
R3(S) = Tiner¥
RSIK = Return address

ON ERROR: sONERR = 1 ($4)
sEXTGS = 1
STK = Return address

ON RESTORE:  sRESIR = 1 ($10)
External Entry: (11ke ON INIRPT)

sEXIGS = 1
RSTK = Return address
sGOSUB = 1 1f GOSUB

Rll other status NUST be clear!!!

sXWORD = 1 (59)
If XHORD with GOTO | GOSUB

Statenent perforning GOTO/GOSUB in a
“sequential” fashion. EX: ON <exp> GOTO

Guarantees aluays search for Lined referen
Elininates problen of Lined reference address
that 1s invalid because 1t was not cleared
during PEDIT because the Lex File was missing.

External statenents with GOT0/GOSUB that
interupt progran execute (ex:ON TINER,ON INTR)
rust duplicate ONTIMR code (see JPSEX() to
guarantee proper TRACE of progran execution.
$XHORD nust be set before jumping to GOTO¢

RI(S) = Return type
If “nornal" GOSUB

RI(S) = ©
If GOSUB fron Keyboard (PgnRun=0)

RI(S) = 1
If "special" GOSUB/RETURN

See pRTNTp Poll 1n RETURN
R3(S) = 9 through 15

This allows special processing when
RETURN of GOSUB is encountered

Assunes External Entry statenents execute fron a
Progran, i.e. PgnRun ($13) is set.

Exit:
to BSCK60

Avoids exception checking until RAFTER the branch
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tf

If

If

If

Calls:

Uses....
Exclusi

Inclusi

PRSCKB

RSTK
R1
RI(S)
R3(S)
s60SUB
sONERR

sEX16S
sONTHR
sXHORD
sRESTR
PgriRun
NoCont
S-RO-0

Stk lvls:

Cleans up TRACE

RESTORE | ON RESTORE (sRESTR (S10))
Jurip to execute RESTORE
Return to Run Loop thru NXTSTR

RESTORE #
Jurp to execute RESTORE #

60T0 fron Keyboard
Through NXTSTH after Setting CNTADR,CURRL

Error (Label | LineW not found)
If ON ERROR stnt (SONERR (87))

lero out ON ERROR address
If ON TINER, ON ERROR or External Entry

PCADDR has been updated to ON statenent
1f ON TIHER

Appropriate Tinehas be OFFed
Set up Error Nessage
goto NFERR

PFNDZL,FILXQT,FINDLB, PSHGSB,PRSCKB,
TRFCK-, TRFRON, SNcr1f, TRTO+, CNTCUR, LNSKP-,
SFGPGN, POPGSB, OFF TNR, CNICK2, PSHUPD

ve: 3,54,55,56,57,58,59,310,513, 514 ,R0-R2, 00,

1 nib)
10,513,514, R0-R4,00,01,a11 FUNCTION scrich

hru S-R1- 3, STATDO, S-RO-0 (1nib)

Cs
RO
0,
ri ~

B
=

R,C,S0
S-RO-0

ve: R-D, S0-
S-r-0

uses R2; but its called only when ROT running
ON TINER only active WHEN running

Return address (If ON VINER)
Saved DO
Tiner N (If sONTHR)
Retum type (If sXWORD)
cosue (S3)
ON ERROR entry (54)
External statement entry (S5)
ON TINER entry (56)
XHORD entry for PFNDIL  (S9)
RESTORE statenent entry (S10)
Progran running (S13)
Don’t Continue Run Loop a)
Tiner®

7

®N
ON

B®
NN
N
B

2
NE
N
N
N

Ss
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Detail: (GOTO | GOSUB) (<lineno> | <label>)
RESTORE [ <lineno> | <label> )
RESTORE # <assign> [| <lineno> | <label> }
ON <exp> GOTO | GOSUB (<lineno>|<label>....)
ON ERROR GOTO | GOSUB <lineno> | <label>
ON TINER MH <exp>, <exp> GOTO | GOSUB <lineno>|<label>

RESTOR:

RESTOR:

0:

1:
RESTRX:

If next token = #
go Execute RESTOREN  (RESTRW)

Set RESTORE fla (sRESTR)
If (no clinei> i <label>)

Set (20 (Indicates start of file for DATPIR)
go Execute RESTORE (RESTRX)

goto GOTO+
Set GOSUB flag (sGOsuB)
goto GOTO-
Clear GOSUB flag
Clear RESTORE, ON ERROR, External Entry flag
Save 00 (R1)
If not running

Set progran scope. (PRSCKB)
Check if trace needed (TRFCK, TRFRON)
Restore Tiner# to R(S) (R3(S))
If Gcosus

Pop Return Rddress of Stack incase ON TIMER
If not ON TINER

Calculate Return Address  (LNSKP-)
If XHORD

go Push Return type/addr (goto 0)
Set Return Type = 0
If ON ERROR (sONERR)

Save Return Rddress in ERRSUB to detect
nesting of ON ERROR GOSUB statements

If Return to keyboard (not PgriRun)
Push CNTRUR on GOSUB stack (PSHUPD)
Return type = 1

If ON TIRER
Shift Tiner# to C(S)
Return type = Taner + 1

Push Return type/addr on stack(PSHGSB)
Save Tiner# incase of Error (S-RO-0)
Restore DO (R1)
If Line#

Find lined address (PFNDZL)
If found

Position to EOF before Lined
Move Run address D1 -> C

If RESTORE staterent (sRESTR)
Set DATPTR to C
golong NXTSTH
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ERROR:

History:

02/04/83
02/07/83
03/08/83
03/31/83
04/29/83
05/27/83

06/17/83
06/29/83

If GOTO fron Keyboard
Update CNTRDR @ stnt junp& (CNTCUR)
Conpute LineN of stnt jump &
Update CURRL @ Lined
golong to next stnt in Stnt Buffer

Set DO @ Run/execution address (C)
Check 1f Trace Flow (TRFCK-,TRT0¢)
Restore DO @ Execution address (R1)
Set PRGA annunc, PgnRun flag  (SFGPGN)
Goto to Run Loop

If Label
Nove label into R (FILXQT)
If Illegal Label or not in Current file

Error Exit (ERROR)
else

Find label (FINDLB)

If

1f label not found ---> Error exit
ove Label stnt start (Run address) D0 -> C
oto 1;
ined or label not found

1f GOSUB
Pop Return address of f stack (POPGS6)

If ON ERROR statenent (sONERR)
Clear ERRSUB address
Clear ON ERROR address

I€ ON TINER (sONTHR)
OFF appropriate Tiner (OFFTNR)

If Trace node --> Send CR/LF (SNcrlf)
Error Exit --> eSTANF (RFERR)

Progranner Modification

JP Saving Tinerdl in scratch
JP Rdd sXNORD status, PFNDLZ call
JP Checking sEXTGS instead of sONTAR
JP Renove UPOPC if External Entry
JP If sXUORD, R3(S) = Return type
JP If GOSUB fron keyboard save CNTRADR

on GOSUB stack

Jp 1f GOTO fron keyboard; set SUSP
JP Check TRACE to before set PgnRun

Set PgnRun RLUAYS
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22.6 USING - Interpret INAGE String

Category: STEXEC File: NB&ING::NS

Nare:(S) USING - Interpret INAGE String

Purpose:
Parse INRGE stnt for formatted input/output (DISP USING,

PRINT USING, ENTER USING, etc.)

Entry:
Pp = 0
DO: progran PC (points to IMAGE string or line ")

D1 points to next iten on stack.

Exit:-
If error (INAGE parse or USING xqt), to MFERR.
Otheruise, to NX1STM, unless picked up by poll handler.

Calls: EXPEXC... Need 1 say nore?

Uses: EXPEXC can use all CPU registers.

Stk lvls: 4 (all stack levels are lost, since the
INAGE parse routines use the stack
for storage)

NOTE: All RSTK levels are lost. Never call USING expecting
any RSTK levels to be saved.

Detail:
Register usage:

D0= pointer into IMAGE string.
D1= pointer into BI1JING (expanded string where execution

code is built)

0(R)= address of available nenory start.

RO(R) = D1 uhere backward search was started.
RO(9-5)= address to start execution.

R1(R) = stores DO.
R1(9-5)= length of INRGE string (nibs).
R1(S) = counter for 2 conplex nuneric fields.
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R2(R) = counter for digits in front of radix

RI(R) = Program Counter (DO at entry or re-entry).
R3(9-5)= Rddress of start of INRGE string.

Inage tokens for building expanded IMAGE.
1) Tokens not identifying the end of a numeric field.

1a) Tokens not used in backuards search.
uSTRPT
uSTRPT
ultiuLy
ul00PB
ul00PS
uIfXCH

=ND0
=AD0
=ND1
=§D2
=HD3
=AD4

String pointer
String pointer
Multiplier
Loop on byte
Loop on string (12 nibs)
Strange execution character.

1b) Tokens used in backwards search.
uOPNNN
uJhp{}
uJiPst
uwJnPdl
ulflbck
ulfista
uOPNN-
uOPNL

=AD8
=HD9
=0DA
=#DB
=4DC
=HDE
=NDF
=WEo

Open loop without nultiplier
Junp over paren loop ptr (9 nibs)
Junp over string pointer (14 nibs)
Junp over unfilled deliniter (8nibs)
Poll for backward search handler
INRGE string start (|Dx| - see Ifentr)
Open loop with nult, decremented
Open loop with nult (ends in 0!)

QREAIRF4 1004003000000 04 3000000000040 0 0000004000000 04 0004004

EndNun =HE6 Any value >= this identifies the +
end of a nuneric field (used +
in execution}. +

SHIHFAR40000000000400040 000000000 0000000340000 00

2) Tokens identifying the end of a numeric field.
23) Tokens not used in backuards search.
uCPLXC
ul00oPP
uvifend

=NEE
=NEF
=NFO

Conplex field closed
Loop on parentheses (variable Wbytes)
INAGE string end

2b) Tokens used in backwards search.
uRESTP
uDELIN

=F 1
NF4

Restart parse
Deliniter

Tokens deliniting an output/input field.
ulkB™
uRlit
uNUINNn

uNUNNs
uNUMFn

ulUMFs
uNUREN
uNUnEs

=HF 6
=NF?
=AF8
=NF9
=NFA
NFB
=HFC
=NFD

H,K,B or ~ field
"A" literal field
Numeric, no float chars, no sign*
Numeric, no float chars, u/sign*
Nureric, m/float chars, no sign*

Nuneric, u/float chars, u/sign*
Numeric, u/Exponent, no sign
Nuneric, u/Exponent, u/sign*

ANote: these numeric deliniters have values that
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determine the status bit setting in USING execute.

Status bits

These status bits nust be preserved during execution!

shULT
sSIGN

sFOUND
sRDX

=8
=9
=10
11

Multiplier pending.
Sign already specified.
Output field found (at least one).
Radix already specified.

These status bits can be changed during execution.
(status bits 0,1,2 are used for nuneric flags in xqt)

sXQT
sC/P
sCntg
sinit
InhEOL
sS10P
sSpecl
sCplxP

0
1
22
23
:4
5
:6
27

Start executing.
C/P pending.
Counting digits.
Field already initialized,
Sane as SBIO '!! (aluays=0)
Stop backuard search.
Special handling (used in xqtn)
Conplex field pending.

Bits for character masks used in parsing (Ckloop)

X-chr
D-chr
R-chr
Pt-chr

Dblqgt
Sglqt
S-chr
fH-chr
l-chr
E-chr
C-chr
astrsk
{1-chr
P-chr
R-chr
Nf
ed
cp
Sn
Rx
edSHRx

CPE

Rlgorithum:
1:Statenent set-up:

22715 X: "blank"

2714 D: digit
22713 A: string char
=2"12 Decimal point
2"! Dbl quote: literal delin
2710 Single quote: literal delin
229 S: sign
=2"8 H: sign
=277 1: digit
2276 E: exponent
2275 C: separator
£2"4 %: digit
223 Z: unit's digit A
2272 P: separator
2 R: radix
220 Nxtfld lag: return to Nxtfl5,
z(X-chr)+(Dblqt)+(Sglqt) Edit chars
£(C-che)+(P-chr) Separators
2(S-chr)+(N-chr) Sign chars
=(Pt-chr)+(R-chr) Radix chars
z(ed)+(SM)+(Rx)
=(CP)+(E-chr)

If INAGE is referred to by line no.,

22-15



HP-71 Softuare IDS - Entry Point and Poll Interfaces
Statenent Execute

establish progran scope (in case keyboard xqt)
point D1 to line (PFINDL)
skip over any line labels, find start of INRGE string

calculate INRGE string length
urite ulMend token ("end of INRGE string") to Avhentnd

nove INAGE string to Avientnd
goto 2

If IMAGE js referred to by a string expression,
urite ulMend token to Avflentnd,
call EXPEXC (EXPR) to put string on stack at RAvHenEnd
reverse string so it’s in "normal" direction (REVPOP)
store DO(=PC) and Di(=start of INAGE string) in R3.

2: IMAGE parse:
Follow the parse tree laid out in individual parse
routines.

History:

Date Programmer Modification

08/10/82 M8 Started uriting code
11/10/82 18 Finished writing code
01/14/83 mB Updated docunentation

22.7 BEEP - BEEP Keyboard Execute

Category: STEXEC File: 0NN&BP::NS

Nane:(S) BEEP  - BEEP Keyboard Execute

Purpose:
BEEP, BEEP ON and BEEP OFF commands fron BASIC.

Entry:
Junped on BEEP token.

Exit:
If normal exit, NXISIN,
eDRTTY af provided complex argunent(s).
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Calls: BEEP: EXPEXC, POPIN, SFLRG?, BP.
BEEP ON: SFLAGC.
BEEP OFF: SFLAGS.

Detail:
BEEP ON
BEEP OFF
BEEP [ frequency [ , duration ] )

Rlgorithn:
If PC points at ON token, clear BEEP disable flag.
If PC points at OFF token, set BEEP disable flag.
Else call EXPEXC;

If paraneters not supplied, use default frequency
of 500 hz and default duration of 0.25 sec.
Call BP to perforn beep.

History:

Date Progranner Hodification

05/20/82 NA Added docunentation

22.8 PRINT* - PRINT class statenent execution

Category: STEXEC File: SB8I0::NS

Nane:(S) PRINT* - PRINT class statenent execution

Purpose:
Inplenents PRINT class statenent execution. This
includes DISP and PRINT,

Entry:
Pp = 0
C(O) = PRINT class statement class nunber

0 --> DISP
1 --> PRINT
2 --> OUTPUT
3 --> PLOT
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Exit:
Exits through NXTSTR

History:

Date Progranner Modification

"01/8 B.S. Addeddocumentation

22.9 PARTI - Finishes up a PRINT class statenent

Category: STEXEC File: 9SB8810::NnS

Nane:(S) PARTI - Finishes up a PRINT class statenent

Purpose:
This is the 3rd part of PRINT class statements. It
calls the appropriate routine to finish up the current

line,

Entry:
P = 0
STATRO set up by CKINFO

Exit:
Exits through NXISIN

Calls: xPART3

History:

Date Progranner Modification

11/09/83 B.S. Rdded docunentation
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22.10 IERBUF - Looks Like a Zero Length Buffer

Category: STEXEC File: $SB3I10::NnS

Nane:(S) ZERBUF - Looks Like a Zero Length Buffer

Purpose:
This looks like a zero length buffer.

Entry:
Do not enter

History:

Date Progranner flodi1fication

11/09/83 B.S. Added docunentation

22.11 CREATE - Statenent to Create Data File

Category: STEXEC File: SC&FIL::NS

Nane:(S) CRERTE - Statenent to Create Data File

Purpose:
The CRERTE statenent creates files of type DRIA, TEXT,
or SORTA. The syntax is:

CRERTE <file type> <file spec> , <size> , <N recs?

Entry:
P : 0
00 @ 4-nib file type in tokenized CREATE statement.

(The file type is innediately followed by file
specification)
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Exit:
Pp = 0
To NXTSTH 2f successful
To BSERR if error

Calls: FSPECx, SVFSP+, SNRPSV, EXTCHK, FINDF , SNRPRS, DO=PCA,
SVFTYP,CRYF-

Inclusive: R-D,RO-R4,D0,D1,511-S0,Statenent and Function
scratch RAN, SCRTCH ran, SNAPBF

Stk lvls: 7

History:

Date Progranner Modification

SC Designed and coded
11/18/83 FH Rdded docunentation

22.12 CALL  - Sub-progran call execution

Category: STEXEC File: SCASUB::NS

Nane:(S) CALL  - Sub-progran call execution

Purpose: Call a sub-progran

Enry: DO pts past the tCALL token

Exit:
To NXISTH if successful
To BSERR if error

Calls: I/OALL, GETCW-, FOCHM, EXPEXC, DEST, NEWVAR, SCHSUB
LNSKP-, TRFLCK, TRCLIN, TRTOEN, 1/0FND, EXPCiM, FNDRK-
POPCHM, CR-VAR, POLL, STRASN, NOVEND, FSPECx, FINDF
SFLAGC, SFLAGS, SFLAG?, GETSIC, PRSCOO, CHKSPC

Uses: Everything
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Stk lvls: All

Detail:

1. Search the subprogran and save the nane on stack.

2. Start process the actuall paraneters:
a. Go doun the paraneters list, call expression to get

every paraneters,
b. Save the value or the address of each paraneter on the

stack. Put 3 cap on top of each parameter to indicate

1t is a vaule or an address. (Parse routine already
figured out each paraneter is passed by value or by
reference).

¢. If find an "WN" sign preceding an expression, it nust be

a channel nunber. Then make sure the channel is open,

also put a cap to indicate this is a channel nunber.
d. Call the routine DEST right after returning from the

expression execution routine, If the parameter is a non-

existent variable, call the routine NEWVAR to create the
variable. THEN collapse the stack(except the subprogran
nane), process the actual paraneters all over again
starting fron the beginning. The reason for starting fron
the beginning is that sone of the references that already
been processed nay need to be adjusted due to the
creation of new variable. In order to save code, I choose
to re-evaluate the all the expression rather than only to
adjust those references.

3. Save the calling environnent on the stack(on top of the
actual paraneters information).
(lowest address):

0004F (5 nibs): ID & length
fA (1) : Update pointers count

+ Following 10 pointers are absolute
CURRST (5) addresses, they will be adjusted
PRGNST (5) uhen nenory moved.
PRGREN (5)
CURREN (5)
PCADDR (5)
CNTRDR (5)
ERRSUB (5)
ERRROR (5)
ONINTR (5)
DRTPTR (5)

Offset to previous FORSTK (5)
// GSBSTK (5)
// ACTIVE (5)
// CALSTK (5)
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4. A LEX file can save its local environment on the call
stack too. At this point, 3 poll(pCALSV) uill be issued.
An LEX file uhen answering to this poll can put a save
block on top of the current stack pointer(pointed by D1).
The format of the save block is as follow :

nibs  neaning
> wo eeEewenmet teesem wmGh Se TM En me WAR Ae Se nw en

1-2 LEX File ID,
3-5 Save block length(exclude the first § nibs).
6 Number of addresses follow that need to be

adjusted when nenory noved.
7-1 First address if any.

on to end of the block.

5. Search for the subprogran.

6. Set CALSTK, ACTIVE, GSBSTK, FORSTK to the current stack

pointer(NTHSTK)

7. Clear the variable chain head table

8. Put a level nark in the channel nunber assign buffer.

9. Process the fornal paraneters:
a. If the paraneter is a channel, open the channel.
b. Call expression execution to get each variable and

call the routine DEST right after that. Then call
the routine CR-VAR to create the dope vector of each
variable,

¢. Dig out the actual paraneter fron the stack one at a
tine and conpare its type Lith the corresponding
forrnal paraneter.

d. Assign value or indirect address to the formal
paraneter.

10. Pull all the actual paraneter information fron stack and
adjust all the offset values in the cal) save block.

11. Clear ERRSUB, ERRRDR, ONINTR, DATPIR

12. Execute the subprogran.
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22.13 CALBIN - Binary progran call BASIC subprogran

Category: STEXEC File: SC&SUB::NS

Nane:(S) CALBIN - Binary progran call BASIC subprogran

Purpose: To allow a binary progran to call a BASIC
subprogran.

Entry: This GOSBVL has to precede right before the (ALL
statenent. The binary file has to construct the CALL
statenent exactly as it is in a BASIC file. The first
tuo nibs are the statenent length and the last tuo
nibs are the EOL.

Exit: The execution of the binary progran will be resuned
after CALL statenent,

Uses: Everything

Stk lvls: Only one RSTK uill be saved, the one calls CRLBIN.

Note: When CRLBIN is called, the PCADDR will be set to @ the
line length of the CALL statement.
Uhen ENDSUB is executed, if it is returning to binary
code, the PCRODR will be set to @ the end of the
CALL staternent,

22.14 ENDSUB - ENDSUB execution

Category: STEXEC File: SCa&SUB::NS

Nane:(S) ENDSUB - ENDSUB execution

Purpose: End a subprogran, restore the calling progran
environtent.
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22.

Entry: Don’t care

Exit: Exit to NXTSTN

Calls: STMBUF, TRFLCK, TRCLIN, TRTOEN, POPSTK, LINSKP
SCOPCK, CLPSTK, CLOSER, KBRICK, SFLRGC, SFLRGS

15 CAT - Executes CAT Connand

Category: STEXEC File: SG&SYS::N$

Nane: CAT - Executes CRT Command
Nane: CATI00 - Buffer of Nonreadable Chars to Display
Nane:(S) CATEDT - Display (ATalog Info on the Current File

Purpose: CAT entry point executes CRT Statenent

CRT100 sends a buffer of nonreadable characters
to the display. It turns off the delay and the
cursor. It assumes the buffer 1s pointed to by
RVNENS.

CRTEDT displays the catalog for current file.

Entry: 2 ENTRY POINTS:
1) CRT - Execution of CRT connand. Expect

DO 1s past tCRT
2) CATEDT - Displays CRT info on current file
3) CAT100 - Buffer pointed to by AVMENS

Exit: via NXISTH

Calls: FINDA, FINDF, BF2DSP, FSPECx, POLL, NOSCRL,
RPTKY, SCRLLR, POPBUF, EDIT80, RON(HK, ROMFND,
WSRO-3, EOFLCH, tKYSck, D1=CRS, DSPDLY, EOLXCs,
C=HAIN, CART95, RONF-1

Uses: R-D, D1, DO, RO-R3, STHIRO (All 16 nibbles), SO
+ all of function scratch, SO-S11 - EXPEXC

Detail: CRT [file nane](: <dev 1d> J |ALL| CARD | keys
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Stack lvls: CR! -7
CATEDT - 6
(RIGO - §

History:
Date Progranner Modification

cemacome cme cme. meses omeee

06/28/82 S.MH. Added docunentation
12/07/82 S.A. Rll keys popped out of buffer
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LL$emmmmccemcnnecenn-+

| | |
STPARS - Statement Parse / CHAPTER 23

$emccrncnccnnn-Seer mmmscccccsnc rena nn nen aaoe. freemen cncncnon. +

23.1 GOTO0p - GOTO Statenent Parse

Category: STPARS File: JP&PR1::MS

Nane:(S) GOTOp ~- GOTO Statenent Parse
Nane:(S) GOSUBp - GOSUB Statenent Parse

Purpose:
Parse GOTO | GOSUB statenent

Entry:
01 past GOTO | GOSUB token

Exit:
Carry Clear - If lineno | label is output

else error exit to PARERR:
Illegal first character: Syntax Error

Calls: LBLINP

Uses.......
Inclusive: R-C,D(S), SO-$3,87,59-S11, RO,R1,R3, P, DO,D1

Sth lvls: 6

Detail:

GOTOp:
GOSUBp: Parse lineno | label  (LBLINP)

If carry set --> Error exit - "Syntax"
else -=> RINCC

History:

Date Progranner Modification

ororrse Ip Modifieddocumentation
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23.2 RESTRP - RESTORE Statement Parse

Category: SIPARS File: JP&PR1::NS

Nane: RESTRP - RESTORE Statement Parse
Nane:(S) FIXP - FIX and WRIT Statenent Parse

Purpose:
RESTRP parses RESTORE statenent

FIXP parses FIX and MRIT statements. It also parses 2
single nuneric expression.

Entry:
D(A) = (RVNENE)
DO points into the output buffer
RESTRP entry:
D1 past RESTORE keyword
DO past RESTORE token

FIXP entry:
D1 points at alleged nuneric expression

Exit:
RESTRP entry:
Legal statement syntax 3»
Return with carry clear
Statenent parsed and tokenized
D1 past legally parsed statenent
DO past token strean for RESTORE statement
P=0

Else take error exit

FIXP entry:
Valid numeric expression found =>
Return with carry clear
Tokenized expression uritten to output buffer
DO points past token strean
D1 points 1nnediately past the expression

tlse take error exit

Calls: LBLINP, PILP+,MRDSCN, OUT1TK, RESPIR, NUMCK
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Exclusive: R3,S8
Inclusive: R3,58,50-83,57,SR11,R-C,D(S),00,D1,RO-R],

Stk lvls: 6

Detail:
RESTORE <lineno> | <label> )
RESTORE [N <nunm expr> [, <nun expr> ] )

Rlgorithn:

Parse for lineno or label
If lineno | label not found

If channel # not found
Return to main line parse to check for EOL

else
If conna follows Channel #

Parse for <nuneric expression’
else

RINCC

History:

Date Progranner Modification

07/08/82 JP Modified docunentation
10/20/82 S.M. No nore RESTORE M<nun expr>, END

23.) BEEPP - BEEP Statenent Parse

Category: SIPARS File: JPSPR1::NMS

Nane: BEEPP - BEEP Statement Parse
Nare:(S) DELRYp - DELAY and WINDOW Statement Parse

Purpose:
Parses BEEP, WINDOM and DELRAY statements
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Entry:
D1 past BEEP, WINDOW, or DELRY keyword
DO past tBEEP, tUINDU, or tDELRY
D(R) = (RVNENE)

Exit:
Return with carry clear =»
Accepted statenent

Else error exit to PARERR

Calls: NURCK, CONCKY, RESPTR, OUT1TK, EOLCK

Uses.......
Exclusive: A,C,D1,00
Inclusive: R-C,D(15-

01,00
5),R0-R2,80-83,57,S11,FUNCDO

Stk lvls: §

Detail:
BEEP ON | OFF ]
BEEP <frequency> [ , «durations )

DELAY <delayt> [isecotv]
HINDOM <start> [,<end>]

frequency, duration, delayt, scrollt, start, and
end are all specified using numeric expressions.

Algorithn:
If Next Token = End of Line Terninator

Restore Pointer
Return CC

1f Next Token = ON | OFF
Output Token
Return CC

else
Restore Input pointer
Verify first paraneter
If next token = comma

Verify second paraneter
else

Go Restore pointer & Return
RTNCC

History:

Date Progranner Modification

07/08/82 Jp Modified documentation
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08/18/82 S.M. Conbined WINDOW and DELAY parse mith
BEEP parse

11/01/83 S.M. Modified docunentation header.

23.4 ONP - ON Statenent Parse

Category: STPARS File: JP&PR1::NS

Nane: ONP - ON Statenent Parse
Nane:(S) ONP4O - GOTO,GOSUB,RESTORE in middle of stmt Parse

Purpose:
Parse ON statenent

Possible syntax is:
ON ERROR (GOTO | GOSUB) (lineno | label)
ON TINER W ctimer no>, <Msecs> ( GOTO | GOSUB )

( <lineno> | <label> )
ON <exp> GOTO  <lineno>|<label> [, <lineno>|clabel>]

*  GOSuB "
* RESTORE ”

Entry:
D1 past ON keyword
DO past tON in output buffer
D(R) = (RVNENE)

Exit:
If accepted

Return mith carry clear
P=0
D1 past valid staterent
DO past tokenized statenent in output buffer
S8=1 => ON ERROR | ON TIMER statenent

If unaccepted
Error exit through PRARERR

Calls: NUNCK, LBLINP, CONCKe ,RESPTR, URDSCN, NTOKEN
NCK, NUNC++, RESPIR, CONCKO
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Exclusive: R,C,S8
Inclusive: R,C,S8,B,D(15-5),50-53,57,511,R0-R3, FUNCDO

Stk lvls: 6

Detaal:

ON cexp) ... alloued fron keyboard
ON TINER | ERROR not allowed fron keyboard

Algorithn:

If Next Token = ERROR
If Keyboard execute --> Error exit
Set ON ERROR statenent flag
goto 1;

If Next Token = TIMER
If Keyboard execute --> Error exit
Set ON TINER statenent flag
If next char N "NW"

Error Exit with No restore of input pointer
Skip "¥" and
Verify ctiner no> expression (NUNC++)
If A(B) ¥ Conma (F1)

then Error ---> Syntax
Output Conma token (CONCKD)
Verify «MN secs> expression (NUNCK)

1: If Next Token M GOSUB | GOTO
1f ON-ERROR| TIMER stmt ~--> Error Exit
If Token H RESTORE ---> Error Exit

2: Check for label | lineno (LBLINP)
If not label | lineno ---> Error Exit
If ON-ERROR statenent ---> RINCC
Check for comma and output (CONCKO)

Continue Label/Lineno parse (goto 2)
else goto RESPTR (Position before non-conma & RTN)

History:

Date Progranner Modification

07/08/82 Jp Modified documentation
11/01/83 S.U. Updated docunentation header
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23.5 RERDP - READ, RERDM Statenent Parse

Category: SIPRRS File: JP&PR2::NS

Nane:
Nane:
Nane:
Nane:
Nane: (S) READPS

Purpose:

Entry:

Exit:

READP  - READ, READH Statenent Parse
INPUTP - INPUT Statenent Parse
LINPTP - LINPUT Statenent Parse
0STp - Single Destination Variable Parse

Destination Variable List Parse

Parses READ, RERDH, INPUT, LINPUT statements.

DSTp entry expects a 'destination’ variable, ie
one that is suitable for storing a value,

READPS entry will parse a list of destination
variables, delinited by connas., Depending on
status bits S8 and S9 on entry, 1t allows or
disallous dummy arrays, allous a list of any
nunber of destination variables, or denands
that the first variable in the list is a
string destination and then returns to leave
the rest of the parse (if any) to the caller.

D(R) = (RVHENE)
5S entry points:
1) LINPTP - D1 past LINPUT

DO past tLINPI
$9=0
D1 past INPUT
DO past tINPUT
58:0, $9=0
D1 past RERD
DO past tRERD
S8=0 iff Dunny arrays are valid
59=1 iff single string var parse
D1 pts to alleged destination var.

2) INPUTP

3) RERDP

4) RERDPS

§) DSTp

Valid parse =>
P=0
LINPTP, INPUTP,READP entry:
D1 past syntactically correct stnt
DO past tokenized statement
Return uith carry clear

READPS entry:
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D1 past the parsed variable or var list
DO past tokenized destination variable(s)
Return with carry clear
If S9=1 on entry
Single string destination variable parsed
01 past the string variable
D0 past the tokenized string variable

DSTp entry:
D1 past destination variable
D0 past tokenized destination variable
Carry set on return iff dunny array

Invalid parse =>
LINPTP, INPUTP,RERDP entry:
Error exit to PARERR

RERDP entry:
Error exit to PARERR
If $8=0,89=0 on entry
Sonething in list was not a destination
variable, or a deliniter was nissing

If $8:1,59=0 on entry
Sorething in list was either not a
destination variable, or was a dunny
array, or a deliniter was nissing

If $8=0,89=1
First iten in list was not a string
destination variable.

If S8=1,59=1
First iten in list was either a dunny
array or was not a string destination
variable.

DSTp entry:
Input either was an invalid expression
or was inappropriate as a destination.

Calls: OUT11K, NTOKEN, DSTp, CONCK, PILP, WRDSCN
DATACK, STRGCK, CONCK1, OUTITK, EXPPR+

Uses: R-C,0(15-5), 01,00, RO-R2, SO-§3,57-39,311
FUNCDO, P

Detail: Doesn't allou for INPUT/RERD/LINPUT without at
least one variable in the list
Allous for READM, but not INPUIN,
READH conpiled as:
# nun expr [tCONMA <nun expr>) [SENIC <var list>)

Even if there's no recordd specified, there nust
be a variable list,
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INPUTP and LINPTP allow an optional prompt
and initial string for default values

Tokenized destination variables in READ, READM,
INPUT and LINPUT are delinited by tCOMNA.

Stk lvls: 5

History:

Date Progranner Modifications

12/06/82 S.MW. READ, READN allows dummy arrays

03/11/83 S.A. Tokenize INPUT with prompt with
preceding zero byte

05/18/83 S.M. Calls neu subroutine: DSIp

23.6 DECP - Parse of Variable Declaration Statenents

Category: STPRRS File: JP&PR2::N$

Nane:(S) DECP  ~ Parse of Variable Declaration Statements

Purpose: Parses REAL, SHORT, INTEGER statements

Entry: D1 past REAL, SHORT, or INTEGER keywords
DO past tREAL, tSHORT, or tINTEG
D(R) = (AVNENE)

Exit: If valid statenent syntax:
via RESPIR (Carry clear)
D1 past syntactically correct statenent
DO past tokenized statement in output buffer

If error in syntax:
Exit to PARERR

Calls: CONCKO, ARRYCK, VRRP

Uses: A-C,D(15-5), 00,01, SO-$3,511, RO,R1, FUNCDO
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Stk lvls:

History:

03/06/83
05/10/83

6

Progranner Modifications

S.H. Neu docunentation header added
S.H. Added call to CONCKO

- PRINT Statenent Parse23.7 PRIP

Category: SIPRRS File: JP&PR3::NS

Nane: PRIP
Nane:(S) DISPP
Nane: DSPPO2
Nane:(S) USINGp

Purpose:

Entry:

PRINT Statenent Parse
DISP Statenent Parse
Inplied DISP Statement Parse
USING statenent Parse

PRTP parses the PRINT statenent.

DISPP parses the DISP statement.
It 1s also used to parse an inplied DISP
uhen 1nplied LET parse has failed.

DSPPO2 parses implied DISP. The distinction

betueen DSPPO2 and DISPP is that with DSPPO2

entry, parse errors result in a return to the
caller; this entry 1s used on an alleged
inplied DISP that cannot be an inplied LET,

ie one that doesn’t start with a variable or

user-defined function nane.

USINGp parses USING part of PRINT USING stnt
This entry point used by HPIL for ENTER USING

0(R) = (RVNENE)
D1 points at input strean
DO points into output buffer
3 entry points:
1) PRTIP  - D1 past PRINT keyword

DO past tPRINI
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Exit:

Calls:

Uses:

NOTE:

Detarl:

No
No

2) DISPP - DO is past tDISP.
Either D1 is past the DISP keyword
OR

D1 1s at the beginning of a statenent
that failed implied LET parse and

3) DSPPO2 - D1 at alleged expression list that
doesn’t start uith a variable or
user-defined function nane.

tDISP has been output and DO points
past 1t.
S8=1
If needed, D1/D0 have been saved
sorieuhere so that in case of error
they can be recovered.

4) USINGp - D1 at USING keyword

Carry clear »>
P=0
D1 past syntactically correct statenent
DO past tokenized statement in output buffer

Carry set (DSPPO2 entry only) =>
Not a valid inplied DISP statenent

Else error exit of sone kind:
To PRRERR (PRTP, DISPP entry only)
or to NENERR (possible for all entry points)

EXPPAR, NTOKEN, OUT1TK, NUnCK, PILP, CONCK, URDSCN,
LBLINP, EOLCKR, RESPIR, R3=010, D1C=R3

R-C,D(15-5),50-53,57,58,59,811,R0-R3, FUNCDO

routines called nay use S8 (except PILP), $9
routines below DISPP entry point nay use R3 -
See LNPOO utility

The PRINT statenent 1s tokenized identical to the
DISP statement, except for tPRINT instead of tDISP,
PRININ is tokenized very differently fron PRINT.

Conpiled DISP statenent looks like:
ADISP [tUSING <tLINEW lineM> | «string expr»)

[tSERIC «display list>)

Conpiled PRININ statenent looks like:
tPRINT W<channel no. >[tCONMA. <rec no.>]tSERIC<expre>
tPRINT M<channel no.> tCONNA <record no.>

23-1



HP-71 Software IDS - Entry Point and Poll Interfaces

Statenent Parse

Stk lvls: & (if PRINTH then 6)

History:

10/21/82

04/29/83
05/02/83

05/11/83

23.8  POKEP

Progranner Modifications

S.u. Eliminated capability for
DISP USING <lbl>

S.H. Disallow TAB in PRINT/DISP USING

S.u. Create USING subroutine for use
by PRINT/DISP, ENTER/OUTPUT

S.H. Replaced 1 call to CONCKY n/CONCKe

- POKE Statenent Parse

Category: STPARS File: JP&PRI::NS

Nare: POKEP - POKE Staterent Parse
Nare:(S) STRNGP - Parse of a Mandatory String Expression

Purpose:

Entry:

Exit:

POKEP parses POKE statenent.

STRNGP parses a mandatory string expression

D(R) = (AVNENE)
D1 points to input strean
DO points into output buffer
2 entry points:
1) POKEP - D1 past POKE keyuord

DO past tPOKE
2) STRNGP - D1 pts to alleged string expr

Valid parse =»
Return with carry clear
P=0
POKEP entry:
D1 points past syntactically correct stnt.
POKE tokenization written to ouput buffer.
DO points past POKE tokenization.

STRNGP entry:
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D1! points past string expression.
String expr tokenization in output buffer.
DO points past string expr tokenization.

Else error exit

Calls: OUT1TK, STRGCK, COMCK+

Uses: R-C,D(15-5),00,01,R0,R1,R3, S0-$3,57,S11,FUNCDO

Stk lvls: §

Detail: POKE <string expression>,<string expression>

History:

Date Progranner Modifications

05/11/83 S.H. Replaced call to COMCKY u/COMCK¢

23.9 C(ALLP - CALL Statement Parse

Category: STPARS File: JP8PR3::NS

Nare: (S) CALLP  - CALL Statenent Parse

Purpose: Parses CALL Staterent

Entry:  D(R) = (RVNENE)
D1 past CALL keyword in input strean
00 past tCALL in output buffer

Exit: Valid Statenent Parse =»
P=0
Return uith cary clear
D1 past syntactically correct CALL statenent
CALL stnt tokenization written to output buffer.
00 points past statenent tokenization.

Else error exit
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Calls:

Uses:

Stk lvls:

Detail:

SUBNMP, OUTBYT, EXPPRAR, NUNCK, CNV2UC, FSPECP
CLRPRN, CONCK, EOLCK+, DRTACK, NTOKEN, OUTVAR, SBNNPO

NUNCK3, NUNCK1, OBF SPp, CNV2UC, PRENCK, CONCKY, RIEXPP

R-C,D(15-5), S0-$3,87,589-S11, 01,00, RO-R3,
FUNC DO

6

Conpiles to:

tCALL <name>
[tPRNST (parm E<O|1> parm E<O|1> ... ] tPRAEN

[tIN <filespec>])

where EO (tCREF) indicates a pass by reference
and £1 (1CVAL) indicates a call by value.

parm: = <Mnun expr|variable|expression>

tIN 1s actually tSERIC

History:

Date Programner Hodification

10/11/82 S.MU. Output E1 (tCVAL) after chnlM
11/11/82 S.W. Added code to trap out user-defined

functions

12/09/82 S.W. CALL w/o parns allowed fron keybd
02/11/83 J.P. Hade REDPRN straight line code.
05/03/83 S.H. Added call to HCK
05/23/83 S.U. Channell ALWAYS tokenized as pass

by reference

06/02/83 S.W. Don't allou user-defined functions
in channel nunbers

23.10 RDDP - ADD Statenent Parse

Category: STPARS File: JP&PR3::N$

Nare: (S) RDDP - RDD Statement Parse
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Purpose:

Entry:

Exit:

Calls:

Uses:

Stk lvls:

Detail:

History:

cvecercee

02/08/83
05/12/83

Parses ADD and DROP Statements

D(R) = (RVMENE)
01 points at input strean past ADD or DROP keyword
DO points into output buffer past tRDD or tDROP

Valid statement parse =>
Return nith carry clear
P=0
D1 points past syntactically correct statenent
Tokenized statenent uritten to output buffer
D0 points past statenent tokenization

Else error exit

NURS (NUNCK)

A-C,D(15-5),R0,R1,R3,00,D1,50-53,57,511,FUNCDO

6

Syntax is:
ADD | DROP [num expr [,nun expr...]]
Tokenization is:
tADD | tDROP [nun expr [nun expr...]]

(tCOMNA is NOT output between expressions)

Progranner Modifications
mawmm- we cmc r mr ennae

S.H. No longer limits to 15 expr
S.u. Use SFLRG/CFLAG parse
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24.1 CNFLLT - Report “Data Type" Error,

Category: SYSTER File: RABSFCN::NS

Nane:(S) CNFLCT - Report “Data Type" Error.

Purpose:
To do a GOVLNG =RDATTY,

History:

Date Progranner Modification

11/09/83 nB Docunentation

24.2 ARGERR - Report “Invalid Arg" Error.

Category: SYSTER File: RBAFCN::NS

Nane:(S) ARGERR - Report “Invalid Arg" Error.

Purpose:
To report “Invalid Arg" as an execution error.

Entry:
$1320 if not a running progran (i.e., keyboard

execution error)
$13s1 1f a running progran.
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No other necessary conditions.

Exit:
Exits to BASIC main loop (ERRRTN)

Calls: NFERR

Uses....... Exits to main loop, can use anything

Stk lvls: Exits to nain loop, can use all

NOTE:
ARGERR sets P=0 to select an execution error:

=» not a parse error
-- store ERRN (and ERRL, if $131)

display “ERR:" (or “ERR L<#>:") prefix
exit to BASIC main loop

Detail:
=ARGERR P= 0

LC(2) =eIVARG
GOLONG =NFERR

History:

Date Progranner Modification

11/09/83 NB Docunentation

24.3 NORDIN - Report “Var Context” Error

Category: SYSTEM File: RBIREG::NS

Nane:(S) NORDIN - Report “Var Context" Error

Purpose:
Report “Var Context” as an execution error,

Entry:
P 3 0
$13=0 if not a running progran (i.e., keyboard
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A.

execution error)
$13=1 if running progran

Exat:
Exits to BASIC nain loopo (ERRRTN)

Calls: NFERR

Uses....... BASIC nain loop can use anything

Stk lvls: BASIC main loop can use all

NOTE:
Setting P=0 selects the folloning error options:

~- not a parse error
-- store ERRN (and ERRL if S$13=1)
-- display "ERR:" (or "ERR L<W>:")

Detasl:
=NORDIN LC(2) =eVCNTK

GOLONG =HFER

History:

Date Progranner Modification

11/09/83 nB Docunentation

4 BSCEXC - BRSIC Stnt/Pgn Execution: Keyboard Exec

Category: SYSIEN File: JP&SYS::NS

BASIC Stnt/Pgn Execution: Keyboard Exec
BASIC Stnt/Pgn Execution: Program Exec
BASIC Strnt/Pgn Exec: Reentry into BRSIC loop
Stnt reentry to BRSIC loop;sERROR,SENOx clre??
Stnt reentry to BASIC loop; SERROR cleared
Error Exit reentry to BASIC loop

Nane:(S) BSCEXC
Nane: (S) BSCEX2
Nane:(S) BSCEXT
Nane: (S) RUNRTH
Nane: (S) RUNRIN
Nane:(S) ERRRIN 8
0

Purpose:
BRSIC interpreter loop for progran/statenent execution
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Entry

Exit:

Conplete execution of RUN | CONT connand

BSCEXC:

BSCEX2:

BSCXLP:

BSCEXT:

RUNRT1:

RUNRTN:

ERRRTN:

NoCont flag clear
Keyboard Execute entry: PgnRun = 0

If PgnRun = 1
progran to be executed
DO EOL of prior statement
(RUN, CONT, SST entry)
(If NoCont=1 then 3ST)

If PgnRun = 0
Statenent to be executed
DO @ Statenent length byte of statenent

Polls on entering BASIC interpreter

LABEL entry if within Multi-statenent line
DO @ EOL or @ of next statenent to execute

Return to Keyboard “Reentry”
RUN/CRLL Binary return fron “ENDBIN"
ENDALL fron PURGE /NERGE current file
Filetype 1s read
If BASIC and Program running ($13=1)

DO @ Next stnt to execute
SUSP will occur
Exceptions are NOT checked

sERRORz1 (SO) --> Error has occured
If not an error, Flush print buffers
Poll on exiting BRSIC interpreter
Clears flags, goto Main Loop

Statenent reentry into BRSIC loop
sENDx, SERRORx cleared
Statenent reentry into BASIC loop
sERRORx cleared --- used by END stnt
Error exit reentry into BRSIC loop
Rsseries sERROR set; sENDx clear

Junp to individual execute routine for statenent
$S0-S11 are cleared before jumping

ALL statenents MUST return through NXTSTA or
directly to RUNRT1I/RUNRTN uith DO set properly

CALL, END SUB, FN, GOTO, GOSUB jump to RUNRTI
NXTSTR returns to RUNRTN
Errors return to ERRRIN.
SST @ Progran End returns to BSCEXT
Binaries return to BSCEXT (fron ENDBIN)
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RUNRT1: Clears sENDx flag, indicating not END stnt
Clears sERROR

RUNRTN: PRssunes sENDx flag set appropriately
Clears sERROR

If continuing execution:

Timers are serviced at the end of each stnt execute

1f a tiner expires & is within current progran scope

The appropriate ON TINER code 1s jumped to.

Statenent execution will return to RUNRTN

Execution stops if:
End of progran reached | STOP/END statenent in program

End of line of calculator statenent
Don’t Continue (NoCont) flag set fron:

PAUSE, RTTN, Error Message Routine
END/STOP within Progran
End of Progran reached
SST
END(SUB),END(DEF), RETURN fron keyboard

Error flag (sERROR) set fron Error Message routine

Calls: EXCADR, CK"ON", BASCHK, SFLGCP, FLUSHR, CNTCUR, CKSREQ,

EOLSCN, USRSTR, GTNRA+,FPOLL, ALNSRY, SCOPCK, TRFCK-,

UPDPC,ROCHD+

Uses.......
Exclusive: A,C,D1,D0,513,514,PCADOR, CURRL,RO, SO, $1
Inclusive: A-D,D1,00,S13,514,PCRODR, CURRL,RO,S0-S7,

SCRTCH (32 nibs), F1PRGN, F1SUSP,ANNAD1 -4, STHTD1

PCADOR must not be used for anything else
sENDx = END/STOP Statenent $1

NXTSTR explicitly clears
RUNRT1 explicitly clears

sERROR = ERROR occured So
RUNRTN,RUNRT1 clear
NFERR/BSERR sets

Except = Service Request $12
PgRun = Running program $13
NoCont = Don’t Continue Execution $14
Trace = TRACE Node S15

Stk lvls: »=4

Rlgori thn:

BSCEXC: Clear No Continue of Progran flag (NoCont)
BSCEX2: Place current DO into RO
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BSCALP:

BSCX+:

Fast poll on entering BASIC interpreter(pBSCen)
If not running (not PgriRun)

go update PC address (goto BSCX+)
Read & Move past EOL | @
If EOL and not running

go Read filetype then (goto BSCEXT)
5 exit BASIC (goto BSCEX+)

If (nulti-statenent line)
g° Update PC address (goto BSCX+)

1f End of current progran (PRGHEN > DO)
go execute END statenent (END10)

Skip line
Update PCADOR @ stnt length byte (PCRDDR)
Save addr @ statenent length byte (PCRDDR)
Skip statenent length byte
Clear lower status (S0-$11)
Read Begin BASIC token
If not Begin BASIC token range (BASICs)

Call RAssignnent Execute (ASNNNT)
Skip to next statement (NXTSTH)

else
love past BASIC token
Calculate Execution addr (EXCADR)
Junp to Execution routine

Staterent Execute Return: (fron NXTSTH or directly)

RUNRT1: Clear END execute flag (sENDx)
RUNRTN: Clear ERROR flag (sERROR)

ERRRTN: Collaspe Math Stack
If ERROR (sERROR)

Skip exception checking (goto 6)
If no exceptions (Except=0)

If no harduare service request (SREQ)
If any pending alarn set (PNDALN)

Save DO on stack
go Process timers (goto 3)

go continue (goto 6)

Save DO on stack
Check Service requests (CKSREQ)
If no exceptions (Except=0)

go Restore DO and continue (goto 5)

Clear Exception Flag (Except)
Fast Poll on Exception (pExcpt)
Restore lou status fron DSPSTA (USRSTR)

3: If ATIN Key hit (CKON)
Set NoCont flag (514)

else
If Progran running

Load nask to check Tiner bits
Read Pending Rlarn field (PNDRLR)
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4: If Tiner expired (Bat 0]1]2 of PNDARLN)

Get Taner Rddress (GTNRA+)

If non-zero Tiner address
Verify address in pron scope(SCOP(K)

If within scope (Carry clear)
(lear tiner bit in PNDALN

Set Except 1f anthr timer due(RLASRV)

If TRACING (TRFCK-)

Update PCRDDR @ next stnt to exec

C <-- ON TINER a dress

Set ONTINER statenent flag (SONTMR)

Clr ONERROR statement flag (SONERR)

go process ON TINER stnt (ONTINR)

go Check 1f any other Tiners off (goto 4)

5: Restore DO
Clear Error occured (sERROR)

6: If Continue (not NoCont)

go process next of statenent (BSCXLP)

else (NoCont)

BSCEXT: (lear PRGN Rnnunciator (SflgCp)
Read Filetype (RDCHD+)
If non-BRSIC file (BASCHK)

go exit BASIC (qoto BSCEX¢)

If not running Tot PgnRun)
go exit BASIC (goto BSCEX+)

else
If not END/STOP execute (sENDx)

If ELSE
Skip to End of Line (EOLSCN)

Update Continue Address
Set SUSP Annunc/Flag (SFLAGS)

Compute & Update current line (CNTCUR)
BSCEX+:

If not an error (sERROR)
Flush all buffers (FLUSHR)

Fast Poll on Exiting BASIC interp (pBSCex)

Clear Don't Continue flag (NoCont)
golong NARIN Loop (NARINLP)

R note on CNTADR and CURRL:

Hhen execution is not continued:
The current Lined 1s updated
If not an END/STOP statenent and BRSIC file

The Continue Address is updated to the next statenent

If the end of progran scope (@ PRGMEN) | END/STOP
CNTROR = 0
Continue Address is NOT updated at end of BSC Loop
Current Line is not touched
This is nornal program execution ternination.
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CONT will start execution at the start of the prog

If the end of program scope is NOT reached, but exec stops:
CNTADR = Current DO

= LineN of Continue address
Current line aluays points @ CNTADR statenent
CURRL

For Error Messages
CNIADR = Statenent in error
CURRL

For RTIN Key
CNTADR = Next staternent to execute

CURRL

For PAUSE:
CNTRDR = Statenent after PAUSE
CURRL = LineM containing statement after PAUSE

History:

—-—w ee ---

02/04/83
03/07/83
03/08/83
03/28/83
03/28/83
04/04/83
04/04/83
04/08/83
04/08/83
04/21/83
04/25/83
04/25/83
05/18/83
06/17/83
06/17/83

Progranver
So mom ——---

= LineM of error

= Linel containing next statenent to execute

Modification

Rdded ALNSRV call if Tiner due
Packed: added UPDCRL call
Clear sEXTGS before ONTINR jump

If ERROR, skip exception check, sERROR
If not error, flush buffers
If tracing & ON TINER update PCRDOR
Preserve S0-S11 during pExcept
Zero Timer bit ONLY when servicing
If no exceptions/SR check Timer bits
Don’t SUSP if non BRSIC file
Pass filetype in pBSCex poll RLHAYS
Changed BSCEXT entry point
Check Attn after pExcept (CK"ON")
Update CURRL only if SUSPending
CURRL points at CNTRDR statenent
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24.5 Inerr - Report "Invalid IMAGE" error

Category: SYSTEM File: MNB&ING::NS

Nane:(S) Inerr - Report “Invalid IMAGE" error

Purpose:
To generate the error “Invalid INAGE".

Entry:
No necassary conditions.

Exit:
Through MFERR.

Calls: NFERR

Uses: NFERR exits to BASIC nain loop; nay use anything

Stk lvls: NFERR exits to BASIC nain loop; nay use 7

Detail:
=Ilerr Ps - 0

LC(2) =eINVIN
GOVING =NFERR

History:

Date Progranner Modification

12/08/82 ne Docunentation

24.6 IVARERR - Report “Invalid Arg" error.

Category: SYSTEM File: PR&STA::NS
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Nane:(S) IVRERR - Report "Invalid Arg" error.

Purpose:
To do a GOLONG =RRGERR

History:

Date Progranner Modification

1/03/81 ne Documentation

24.7 COLDSY - Cold starts machine

Category: SYSTEN File: SB&DVR::NS

Nane:(S) COLDST - Cold starts machine

Purpose:
Initializes all systen RAN, 10 Buffers, Pointers etc.

Entry:
None

Exit:
Exits to MAINLP

Calls: CONF, INITCL,DSPRST,UIPOUT,RUTCLR, BF2DSP, EDITNF,
I/0RLL,FPOLL

Uses.......
Exclusive: Absolutely everything in the entire nachine

except independent RANs

NOTE:
This routine should be used with caution since it nay
annoy the user.

Rlgorithn:

Enables interrupt systen
Initialize COS test word
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Initialize systen RAN to zeroes
Reset display
Turn display on
Set display rou drivers
Set display contrast nibble
Initialize DELAY paraneters
Perforn ColdStart configure
Create Statenent Buffer
Initialize clock systen
Check for lou battery
Initialize flags and traps
Zero RAN between AVANERS and RANEND
Clear RUT0 node
Clear progran running flag
Clear don’t continue flag
Initialize 1S-TBL table
Initialize PRINT and DISP position and width
Initialize ENDLINE string
Put Coldstart nessage in display
Create Horkfile
Create file infornation buffer
Initialize randon nunber seed
Perforn coldstart fast poll

History:

Date Progranner Modification

07/14/82 B.S. Updated docurentation

24.8 MRINLP - Rain loop

Category: SYSIEN File: SBEDVR::NS

Nane:(S) MRINLP - Main Loop
Nane:(S) MAINOS - Main loop
Nane:(S) MRINX - Main Loop

Purpose:
These entry points inplenent the nornal idle state
where the cursor is blinking in the display.
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Entry:
NAINLP: Rlnost nothing natters. The systen will

check a feu flags and clear a feu. Then...
NRINOS: Rllous user to scroll displayed line if there

is one then prompts for input. Then...
NRIN30: Calls character editor to input a line until’

special key is hit then jumps to a routine
to handle that key.

Exit:
4 = 0
Control is passed to one of LINEP,UAKEUP,RTTNTN, RUNK,
CONTK,SST,CRLC, PHROFF,CURTOP, CURBOT, CURSUj, CURSD j,
CMDSTK, PUROFF, IEXKEY

Calls: SFLAG?, SFLAGS, SFLAGC,FPOLL,RUTOCK, SCRLLR, BF20PP
COLLAP,CLCOLL,STNBCL, NOPRGN, I/0DAL,ATNCLR,
CURSFR, 18LINC

Rlgorithn:
NARINLP: If F1TNOF or FINKOF set then

Go to PHROFF
If CALC node set then

Go to CLCERR
Fast Poll (pNNLP) (FPOLL )
If in AUTO node then

Go to =RUTXQ?
NARINOS: If CALC mode (FLCALC) is set then

Go to =CLCERR
Clear progran annunciator & status bit (NOPRGH)
Set F1DORA
If Don’t Pronpt flag (fINGPR) is set then

Go to MARINO
If scrolling needed (NEEDSC) then
Allon user to scroll (SCRLLR)

Send prompt string consisting of (BF20PP)
Cursor off, pronpt character(">"),
Cursor on

MAINO: If Attn key has been pressed junp to
clean up as necessary. (RTINTN)

Clear Don’t Continue flag (NoCont)
Collapse nath stack (COLLAP)
Collapse RVNENS,OUTBS,SYSEN to CLCSTK  (CLCOLL)
Clear Don’t Pronpt flag (fINOPR)
Collapse statenent buffer (STNBCL)
Delete Inmediate Execute Key buffer (bIEXKY)
Set “Dormant” flag (f1DO0RM) (SFLRGS)
Call Character Edator (CHEDIT)
If Innediate Execute Key then

Go to IEXKEY
If not cursor up/doun then

24-12



HP-71 Softuare IDS - Entry Point and Poll Interfaces

Systen Level Major Entry Points

Clear connand stack flag (F1CHDS) (SFLRGC)

Clear "Dornant" flag (fI1DORN) (SFLAGC)

Clear Attention Flag so HPIL won't abort(ATNCLR)
Move cursor to far right of display (CURSFR)

Go to appropriate place to process key (TBLINC)

Endline (LINEP)
Rttention (RTTNIN)
RUN key (RUNK)
CONT key (CONTK)
SST key (SST)
Cursor Up (CURSUj)
Cursor Down (CURSD))
Cursor Top (CURST))
Cursor Botton (CURSB))
G-Attention (RTTNTN)
CALC Mode key (CALC)
Off key (PWROFF)
Cornnand Stack (CNDSTK)

History:

Date Progranner Nodification

01/05/83 8.3. Added docunentation

24.9 PUROFF - Pouer Off

Category: SYSTEM File: SB&DVR::MS

Nane:(S) PUROFF - Power Off

Purpose:
Sends machine into deep sleep and waits for wakeup

Entry:

Exit:
Exits to LINEP+ if a command buffer needs processing
otheruise exits to NAINLP

Calls: DPSO10(DSLEEP), SF LAGS, 1/0FND
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Algorithm:
Set f1PUDN
Call DPSO10 to go to deep sleep
1f there is an external connand buffer

then jump to LINEP+ to process it
If there 1s an STARTUP buffer

then junp to LINEP+ to process it
Junp to MRINLP

History:

Date Programmer Modification

07/15/82 B.S. Updated docunentation

24.10 RDATTY - Report "Data Type" error

Category: SYSTEM File: SB&RD::NS

Nare: (8S) RDRTTY - Report "Data Type" error

Purpose:
To report "Data Type" as an execution error,

Entry:
"$1320 if progran not running (i.e., keyboard

execution error)
S13=1 if running program
No other necessary conditions.

Exit:
Exits to BASIC main loop (ERRRIN)

Calls: NFERR

Uses....... BASIC main loop can use anything

Stk lvls: BASIC main loop can use anything

NOTE:
RORTTY sets P=0 to selec the following error options:
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-- not a parse error

-- store ERRN (and ERRL 1f S13=1)
-- display "ERR:" (or ERR LcW>:")

Detail:
=RDATTY P= 0

LC(2) =eDATTY
GOLONG =HFERR

History:

Date Progranner Nodification

11/09/83 M8 Documentation

24.11 CORUPT - Report "Systen Error" error

Category: SYSIEN File: SGREXC::N$S

Nare:(S) CORUPT - Report "System Error" error

Purpose:
To report "Systen Error" as an execution error.

Entry:
P = 0
$13=0 if not a running progran (i.e., keyboard
execution error)

S13=1 if running progran
No other necessary conditions.

Exit:
Exits to BASIC main loop (ERRRTN)

Calls: WF ERR

Uses....... BASIC main loop can use anything

Stk lvls: BASIC main loop can use anything

NOTE:
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Setting P=0 selects the following error options:
-- not a parse error

-- store ERRN (and ERRL if $13=1)
-- display "ERR:" (or "ERR L<H>:")

Detail:
=CORUPT LC(2) =eNMMCOR

GOLONG =MFERR

History:

Date Progranner Modification

11/09/83 1B Documentation

24.12 NFERR  - MNainfrane BASIC systen error

Category: SYSTEN File: TI&ERD::NnS

Nane: (S) WERR - HMainfrane BASIC systen error

Purpose:
Generate a BASIC systen error fron the nainfrane
tables. See BSERR entry for details.

24.13 BSERR - BASIC systen error

Category: SYSIER File: TISERD::NS

Nane:(S) BSERR  - BASIC system error
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Purpose:
BSERR -- Generate a BASIC systen error,
NFERR -- First sets ((3-2)=00, then falls into BSERR.

Entry: See NFERR*
Exit: See MFERR*
Uses: See NFERR*. Rlso S14, $1, $0.
Calls: NF ERRA

Stk lvls: 3

NOTE:
NFERR and BSERR are generally for errors generated by
the BASIC systen, as they exit to the BASIC main loop.
Those applications which wish to sinply display an
error and return should call NFERR* (a subroutine).

Detail:
NFERR -- Set ((3-2)= 00 for mainframe LEX ID.
BSERR -- Call NFERR*

Set NoCont flag (stop execution)
(lear END statenent flag
Set Error flag
Ex1t through BASIC loop

History:

Date Progranner Modification

06/29/82 no docunentation
03/29/83 JP Set ERROR flag; Clear END flag

24.14 NFERRS - Stop BRSIC execution for error

Category: SYSTEN File: TIZERD::NS

Nane:(S) NFERRS - Stop BASIC execution for error

Purpose:
Return to BASIC main loop nith status bits set to
cause execution to stop.
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A.

Entry:
P = 0

Exit:
To ERRRTN (BRSIC main loop)

Calls: Exits to ERRRIN (BASIC main loop)

Uses.......
Exclusive: $13, SA, $0
Inclusive: BASIC nain loop uses everything.

Stk lvls: 0 (see BASIC main loop: RUNRIN)

NOTE:
Standard entry point to stop BASIC execution because
of an error.

Rlgorithn:
Set status NoConts=1
Set status sENDx=0
Set status sERROR=1
Exit to ERRRIN

History:

Date Progranner Modification

10/31/83 nB docunented

15 NENERR - Insufficient NMenory error

Category: SYSIEN File: TIBERD::NS

Nane:(S) NENERR - Insufficient Nenory error
Nane:(S) NENERX - Insufficient Nenory error

Purpose: :
Process "Insufficient Memory", exat to BASIC main loop.

Entry:
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NERERR -- No required conditions.
NENERX -- P=entry options as in NENER*

Exit:
P = 0
Available Nenory recoverd (RvienSt and Aviientnd

collapsed).

Calls: NENERA

Stk lvls: 3

NOTE:

See NENER* for all details.

Detail:
NENERR -- sets P=0
NEMERX -- sets C(3-0)= eNEN (18hex)

falls into NENER®
exits to BASIC main loop with:

$14=1 (Nolont)
S0=1 (SERROR)
$1=0 (sENDx)

History:

Date Progranner Modification

10/05/82 NB Nrote code, docunentation

24.16 NERMER* - Low-level nerory error

Category: SYSTEN File: TISERD::NnS

Nane:(S) MENER* - Low-level nenory error

Purpose:
Display lou-level nenory error to the user.

Entry:
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(sane as NFERR*)

P= (1xxx)!! Indicates Parse error. THIS SHOULD
NEVER BE SET FOR R NENERR! MNENER*
collapses AvfenSt, causing the
input buffer (address in INBS) to
be destroyed!

xxx Do not store ERRN
(Else store ERRN and ERRL)

xxx Display nsg only (Else display
“ERR:" or “ERR L:", too)

bit0 not used at present (%%) 
(sane as NFERR®)

C(B)= nessage ID number in Hex.
C(3-2)= LEX ION in Hex (=00 for nainfrane tbl)

(sane as NFERR%)

| NEVER CALL NENER* AS R PARSE ERROR! (I.e., never
| enter uwith P=1xxx.)

(**) Bit0 of the P register is reserved for future
applications, as a uay for the LEX file which
enerated the error to communicate with other
EX files; this bit can be detected during the

pNEN poll 1n RO(S). The neaning of this bit is
not yet decided. In the neantine, bit nust=0.

Exit:
Pp s 0

Calls: FPOLL, COLLAP, CLCOLL, RUTCLR, TRNFCK,
NFER.6 (NMFER.6 is an entry point in NFERR® --

see NFERR® for nore details)

Uses.......
Exclusive: A(W), B(M), C(M), D(H), P, DO, D1, RO

S13 1s tested for: "Running progran?
If you're calling this routine just for
nessage display, watch out for S13!!!

Available Memory (starting at AvfenSt) is
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also used as a building buffer for nsg.
Inclusive: Sane

Stk lvls: 2

NOTE:
The entry point MENER* allous ANY nessage to be
reported 1n lieu of "Insufficient Memory”, and still
be handled as a menory error. This neans you can

display, say, "Out of Scratch Rrea" as a way of

reporting a nenory error, This capability 1s included
to allow external systens to generate nenory errors
and report them as they desire. But this capability
can cause serious conditions (such as an infinite
NENERR loop) if sone rules are not followed:

1) Never invoke NENER* (or MEMERR or MENERX) as
a parse error.

2) Any error entering through NERER* (includes
NENERR and NENERK) disallous text insertion.
This can be overridden in the pNER poll. But
never use 3 nessage vhich contains a type{5)}

insertion!!! RA type{(5) insertion nay cause
a slou pTRANS poll to be issued, which nay
cause an infinite NENERR loop.

The preferred way for a LEX file operating in the

BASIC systen to generate a different nenory error
(i.e., other than "Insufficient Memory"), is to call
NENERR and then intercept the pNEM poll to change the

nessage nunber or options. On the other hand, a
LEX file which uants to generate a nenory error which

takes text insertions should set up the insertion

codes in R2, call NEMER* mith the appropriate nessage

number, and adjust C(14-13) during the phER poll.

Detail:
RO usage:
FEDCBRY9876543210
[EELLLEEREE EE RLEXE

CE nC em mEmEmeCRES Amn." eee w

| | ¢- error code 4+- nsg nunber
| +- insert codes
+- option flags

Algori thn:
(1) Put option flags in C(S).

Save options and LEXH, nsgh in RO.
Set C(14-12)=00F (suppresses text insertions)
Call FPOLL
Collapse Available Henory
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Turn of f AUTO node
Check if TRANSFORM in effect (this essentially

include TRANSFORM in the poll); if so
branch back to TRANSFORM,

Junp to NFER.6 (see NFERRY)

History:

Date Programmer Modification

10/05/82 nB docunentation
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§eccmceeemeccmesemacaescsaceecccmcecceneeeoann- $ommmmmmmmeeeen+

| TINE - Tine and Date Utilities | CHAPTER 25 |

beeenbereecemeene

25.1 CnPl - Return Current Tine

Category: TIME File: MNN&TH::NS

Nare: (S) CHPT = Return Current Tine

Purpose:
Read current tine in S512ths since tine 0.

Entry:
None.

Exit:
Current tine in C and R1 (HEX ticks).

(Tine represented as W of 512ths sec since nidnight
1 Jan 0000).

RO = VINER value corresponding to current tine.
HEX node,
Carry clear,
P=0.

Calls: GETTIN, GETIRQ, GETLAF, GETAF, IDIV, PUTLAF,

CLKUPD (falls through).

R,B8,C,0,P,RD,R1,D0,D1,50-S11

Stk lvls:

Detail:
Routine computes current tine (NXTIRQ-TINER) and places
value of TINER corresponding to current tine in RO,
Then accuracy factor corrections are conputed and the
code falls through to CLKUPD to perform an update.

Algorithm:
Read TIMER; save in RO.
Read NXTIRQ; current time = NXTIRQ-TINER; save in Ri.
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Read TINLAF; compute Hticks since last RAF correction
(TINE-TINLAF); stash in D.

Conpute (TINE-TINLAF)/abs(RF); quotient to A;
remainder to B.

Conpute Wticks fron old TINLAF to neu TINLAF =
(TINE-TINLAF)-RENRINDER -> D.

Negate RA (quotient fron division) if AF is negative.
[Rt this point, R=tine correction, D=Nticks fron old

TINLRF to new TINLAF.)
TINLAF = TINLAF + R 4 D.
TINE = TINE (from R1) ¢ A. Store TINE in RY.
Fall through to CLKUPD,

History:

Date Progranner Modification

06/07/82 NA Added docunentation

25.2 SETINE - Set And Nornal Adjust Routine

Category: TIME File: NN&TRH::NS

Nane: SETINE - Set And Normal Adjust Routine
Nare: (S) ADIN - Set And Nornal Rdjust Routine

Purpose:
Set neu systen tine and keep track of error for
accuracy factor conputation.

Entry:
SETINE, ADIN:

R1 = Current tine (512ths sec since year 0).
RO = Timer value corresponding to current tine

(fron CHPT).
R2 = New tine to set (512ths sec since year 0).
HEX mode.

Exit:
Ri=Nen tire (R2 on entry).
RO=Neu tirner value corresponding to tine,
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Carry clear.
P=0.

Calls: CMPTE, GETOFS, PUTOFS, GETLST, PUTLSY, GETLAF,
PUTLAF, CLKUPD (falls through)

Uses.......
R,8,C,0,P,0D0,D1,RO,R1,S50-S11,

Stk lvls: 2

Detail:
SETINE, RDIN are tuo nanes for sane entry point,

The adjustnent amount is rounded to the nearest
half-hour. The difference betueen that and the
adjustment amount (which will be betueen -15 and +15

ninutes) 1s considered the error adjustnent, The rest
of the adjustnent 1s considered a tine zone change,
and 1s not added to TINOFS (tine error accumulator).

Rlgorithn:
0 := Newtine - currenttine {total adjustment amount}.
Te := s1gn(Q)*((abs(Q)+15) nod 30 - 15) {error

adjustrient anount: between -15 and +15 ninutes).
TIALST := TINLST + Q - Te {update TINLST by non-error

anount},
TINLRF := TINLAF + Q {update TINLAF by adjustnent

anount }.
TINOFS := TINOFS + Te {update error accunulator by
error anount}.

Fall through to CLKUPD.

History:

Date Progranner Modification

06/08/82 Nn Added docunentation

25.3 ADJA - Absolute Tine Rdjust Routine

Category: TINE File: NN&TN::NS
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Nane:(S) ADJA - Absolute Tine Rdjust Routine

Purpose:
Set neu systen tine without tinebase accuracy
correction. The entire adjustnent anount 1s considered
a tine zone change... none of it 1s an accuracy
adjustment.

Entry:
R1 = Current tine (ticks since year 0).
RO = Tiner value corresponding to current tine

(stored when CNPT was done) (ticks).
R2 = New tine to set (ticks since year 0).
HEX node.

Exit:
Ri=Neu tine (R2 on entry).
RO=Neu tiner value corresponding to tine.
P=0.

Carry clear.

Calls: GETLST, PUTLST, GETLAF, PUTLRF, CLKUPD (falls
through)

Uses... ....
R,9,C,0,P,00,D1,R0,R1,50-S11,

Stk lvls: 1

Rlgorithn:
Q :s Neutine - currenttine {total adjustnent amount}.
Te := 0 {error adjustment anount 3 0},
TINLSY := TINLST ¢ Q - Te (update TINLST by non-error

anount}.
TINLAF := TINLAF + Q {update TINLRF by adjustnent

anount),
TINOFS := TINOFS + Te {update error accunulator by

error anount).
Fall through to CLKUPD.

History:

Date Progranner Modification

06/08/82 NA Added docunentation
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25.4 EXACT  - Conpute Neu Rccuracy Factor.

Category: TINE File: NN&IN:: NS

Nane:(S) EXRCT - Conpute Neu Accuracy Factor.

Purpose:
Inforn tine system that tine currently contained is
exact.

The first tine EXACT is called after a coldstart or
a RESET CLOCK, the exact flag 1s clear.
This routine will sinply set 1t, note the current tine
and start a new adjustnent period.
Each subsequent call will note the elapsed tine since

the last call and the corrections uhich have been
applied since the last call. Fron this an accuracy
factor 1s conputed.

Entry:

Exit

None.

R neu adjustnent period has been started.
Carry set: Reasonable accuracy factor conputed.
Carry clear: Illegal accuracy factor conputed.

Calls: CNPT, GTFLAG, COMPRF, PUTRF, PUTOFS

Stk

Algo

PUTLST.

R,8,C,0,P,D0,D1,RO,RY,S0-S11,

lvls: 2

rithn:
If exactstrue then
conpute AF
if AF valid then store RF.

TINLST: =TINLAF:zcurrenttane {start of new adjustnent
period}.

TINOF S: =0.
EXACT: =true.
return With carry clear if:
exact was false
exact was true, conputed AF is valid.
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return With carry set if:
exact was true, conputed RF was invalid.

History:

Date Progranner Modification

06/08/82 Nn Rdded docunentation

25.5 SETALA - Set Absolute Alarm Tine

Category: TINE File: NNSTR::NS

Nane:(S) SETALN - Set Absolute Alam Tine

Purpose:
Set detonation tine for any of alarms 1-6.

Entry:
Alarm tine in A[11-0) (ticks since 1 Jan 0000).
Rlarmi-1 (0-5) in C[O]).

Exit:
Through CAPT.
Carry clear,
P=0.
R1 3 Current tine (512ths sec since year 0)
RO = timer value corresponding to current tine.

Calls: GEIPND, PUTPND, CRPT (falls through).

Uses.......
f,8,C,0,P,00,D1,50-S11,RO, RY.

Stk lvls: 2

Rlgorithn:
Hrite alarm tine to proper RAN location (ALRA1-ALRNG).
Clear proper bit (0-5) in-PNDALN.
Fall through to ChPT.
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History:

Date Progranner Modification

06/09/82 NN Rdded docunentation

25.6 SETALR - Set Alarn Relative To Current Time

Category: TINE File: NN&TN::AS

Nare:(S) SETALR - Set Rlarn Relative To Current Tine

Purpose:
Set alarm tine relative to current tine,

Entry:
A(11-0] = Interval (512ths sec)
C[0]) = Alarri-1

Exit:
Through CLKUPD,
Carry clear.
P=0.
R1 = current tine (512ths sec since year 0).
RO = tiner value corresponding to current tine.

Calls: ChPT, SETALN (falls through).

A,8,C,D,P,D0,D1,RO,RT,RI, SO-S11,

Stk lvls: 2

Algorithn:
Add interval to current tine.
Hrap around end-of-tine.
Hrite out neu alarm tine to appropriate slot.
Update clock.

History:
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Date Progranner Modification
meee cese Pw ww -—-—-e PS mew TEE AEC RSA en, Re m-—e ee wm -®=n

06/09/82 Nn Added docunentation

25.7 YHDHNS - Return Tine And Date

Category: TINE File: DNN&TA::NS

Nane:(S) YNDHNS - Return Tine And Date
Nane:(S) YNDHO1 - Convert Tine To YYNNOD And HHNNSS

Purpose:
YMDHNS: Return current tine and date in fornat compatible

uith file header tine/date field.
YNOHO1: Convert passed time (seconds since year 0) into

tine/date format compatible with file header
tine/date field.

Entry:
YHOHNS: None.
YnOHO1: C[W)=Tine (seconds since midnight, 1 Jan 0000).

Exit:
C = 0000YYMNDDHHNNSS. (year,no,day,hrs,nin, sec)
R(B) = HH (sane as HH in C).
B[B) = nN (sane as MM -- minutes in C).
D[B] = SS (sane as SS in ().
HEX node.
Carry clear.

Calls: ChPT, TINRND, TOOT, DRYYRD, SECHNS.

Uses.......
R,8,C,D,P,00,D1,RO,RY,SO-S11,

Stk lvls: 2

Algori thn:
Get current time.
Conpute dayN, tine-of-day.
Compute YYNNDD fron dayM.
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Compute HHNNSS fron tine-of -day.
Format into YYHNMDDHHARSS.

History:

Date Progranner Modification

60/11/82 Nn Rdded docunentation

25.8 SETINO - Set Systen Tineout

Category: TINE File: HNN&TM::NS

Nane:(S) SETINO - Set Systen Tineout

Purpose:
Set 10-minute systen timeout.

Entry:
None.

Exit:
Carry set.
HEX node.
10-ninute tineout alarm has been scheduled.

Calls: S101, SFLRG?, SETALR, SETALM, RCO1.

Uses.......
A,B,C,0,P,D0,D1, SCRICH[O-31], SCREXO.

Stk lvls: 3

Detail:
Typically used to schedule autonatic power-doun.
Also used to schedule timeout during “Rlign" message in

card reader.
If =F1CTON (continuous on) flag is set, the timeout

is disabled (never cones due).

Algorithm:
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Stash scratch regs.
1¢ FICTON set, set ALRM4 = O (SETALN)

else set RLRMA = current tine + 10 ninutes (SETALR).
Clock update (CHPT),
Restore scratch regs.

History:

Date Programmer Modification

06/11/82 WH Added documentation

25.9 1007 - Tine To Tine-of-day And DayM

Category: TIRE File: INN&TN::NS

Nawe: (S) 1007 - Tine To Tine-of-day Rnd Day

Purpose:
Convert fron time (since 0000) to dayM (since day 0)
and tine-of-day (since midnight).

Entry:
C = Tine (HEX seconds).
Hex node.

Exit:
B,C = Tine-of-day (HEX seconds).
R = Day (HEX days since day 0).
Hex moda.
P=15,

Carry set,

Calls: IDIV (falls through)

Uses.......

R,B8,C,P

Stk lvls: 0

Detarl:
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The following terns are used in this and the following
docunentation:

tine: tine 1n seconds since midnight 1 jan 0000
tine-of-day: seconds since midnight.
dayN: dayN relative to 1 jan 0000
h,n,s: hours, minutes, seconds.

d,n,y: day, nonth, year.

Date routines are valid fron 1 jan 0000 to
31 dec 9999.

Rssunptions being nade in the date routines are:
year«=9999
nonth<=12
day<=31 (this is intentionally violated for JD2DAY)
day#=3652424
THIS MEANS THAT HIGHER-ORDER DIGITS ARE 2ERCES!!

Rlgorithn:
DayW=Tine div 15180H,
Tine-of -day=Tine nod 15130H.

History:

Date Progranner Modification

05/24/82 NB Added docunentation

25.10 SECHNS - Convert Secs To Hours, Mins, Secs

Category: TINE File: HNN&TNH::NS

Nane:(S) SECHNS - Convert Secs To Hours, Mins, Secs

Purpose:
Convert tine in seconds (expressed in HEX) to
hours, ninutes and seconds (expressed in DEC).

Entry:
C[W] = Tine-of-day (HEX seconds).
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Exit:
A[W] = Hours (BCD integer).
B(H),C[H] = Minutes (BCD integer).
D[H]) = Seconds (BCD integer).
HEX node.
Carry clear.
P=15,

Calls: HEXDEC, IDIV.

Uses.......
R,8,C,0,P,

Stk Ivis: 1

Rlgorithn:
Convert to decinal.
Divide by 60; renainderzsecs.
Divide quotient by 60; renainder = ninutes,

quotient = hours.

History:

Date Progranner Modification

05/27/82 Nn Added docunentation

25.11  HNSSEC - Hours, Mins, Secs To Seconds.

Category: TINE File: NN&TR::NS

Nane:(S) HNSSEC - Hours, Mins, Secs To Seconds.

Purpose:
Convert fron hours, minutes, secs (DEC) to seconds

(HEX).

AU) = Hours (BCD integer).
B[U] = Minutes (BCD integer).
D[u) = Seconds (BCD integer).
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2s.

Exit:
,C =Seconds since nidnight (HEX).R,B,C =

HEX node.
P=0.
C arry clear.

Calls: nPeo, IDIV.

R,8,C,0,P.

Stk lvls: 1

Rlgorithn:
Conpute ((hrs * 60) + nins) * 60 + secs.
Convert to HEX.

History:

Date Progranner Modification

05/27/82 Nn Rdded docunentation

12 YNODRY - Convert Year, nonth,day To Day

Category: TINE File: NN&TR::NS

~Nane:(S) YNODAY - Convert Year,nonth,day To Day#

Purpose:
Convert date to absolute dayM.

Entry:
R = Year (BCD nunber).
8 = Month (BCD nunber).
0 = Day (BCD nunber).

Exit:
R,B,C = DayN since day O (HEX).
HEX node.
P=0.
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Carry clear.

Calls: N306, SUN3, DECHEX (falls through)

Uses.......
R,B,C,D,P

Stk lvls: 1

Detail:
DayW is expressed relative to 1 January 0000.

Rlgorithn:

Define the following conditionally depending on
the value of NONTH:

If MONTH < 3 then let I = MONTH ¢ 13
and let ¥ = YEAR - 1.

If NONTH >= 3 then Jet ft = NONTH + ©
and let Y¥ = YERR.

Also define the follouing functions:

SUN3(Y) = int(Y * 365.25) - int(Y / 100) ¢ int(Y / 400)

t -366 if Y=-1
n306(N) = int(n * 30.6001)

Rapping DATE to DRY NUMBER:

DAYN(NONTH,DAY, YEAR) = SUNI(Y) + NIO6(N) + DRY - 63

History:

Date Progranner Modification

05/27/82 Nn Added docunentation

25.13  DAYYND - DayW To Year, Month, Day

Category: TInt File: NNSIN::NS
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Nane:(S) DAYYND - DayM To Year, Month, Day

Purpose:
Convert fron absolute dayl to date.

Entry:
C = Day® since day O (HEX).

Exit:
A = Year (BCD nunber).
B = Month (BCD nunber).
D = Day (BCD number).

Calls: HEXDEC, ESTYO, SuM3, CHKYO, IDIV, M306, ASUM

Uses.......
A,8,C,0,P

Stk lvls: 1

Rlgorithn:

Define the follouing conditionally depending on
the value of MONTH:

If MONTH < 3 then let NM = MONTH ¢ 13
and let Y = YEAR - 1,

If NONTH >= 3 then Jet MN = MONTH +
and let Y = YERR,

Also define the following functions:

SUN3(Y) = int(Y * 365.25) - int(Y / 100) + int(Y / 400)
z -366 1f Yz-1

n306(N) = int(n * 30.6001)

Mapping DAY NUMBER to DATE:

Calculate the value of YO as follous:

YO = int( [(DAY® + 63) - 121.5] / 365.2425)
This is an approxination of the correct year.

# Nou calculate M0 as follows:
MO = int( [(DAYN + 63) - SUN3(Y0)] / 30.6001)

If this NO is less than 4 then the year uas one too
high; therefore let YO = YO - 1 and recalculate M0
using the new YO (ie YO := YO - 1 ; GO TOW).

Once a value for NO greater than or equal to 4 is
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obtained, the values of MONTH, DAY, and YEAR are
calculated as follows:

DAY = [(DRYN ¢ 63) - SUMI(YO)] - MIO6(MO).
If MO >=14 then NONTH = M0 - 13 and YEAR = YO +4 1.
If NO ¢ 14 then MONTH = M0 - 1 and YERR = YO,

360-day calendar is not done in this code. Here is hou to
do it:

For 360 day calendar, the nunber of days between tuo
dates is calculated as follous:

let NM = nonth of first date
Let D1 = day of nonth of first date
Let Y1 = year of first date
Let M2 = nonth of second date
Let D2 = day of nonth of second date
let Y2 = year of second date

Nou nake the following adjustnents:
1¢ D1 >= 30 then
begin

01 := 30;
if 02 = 31 then 02 := 20

end;
Nou compute:

Delta-days = (Y2-Y1)*360 + (M2-M1)*30 + (D2-D1)

History:

Date Progranner Modification

05/27/82 Wn Added documentation

25.14  DAY2ID - DayN To Julian Date

Category: TINE File: PNN&TH::NS

Nare:(S) DAY2ID - DayM To Julian Date

Purpose:
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Convert dayM (since 1 Jan 0000) to Julian date (year
and day-in-year)

Entry:
C[W) = DayN (HEX days since day 0).

Exit:
R(W] = Year (BCD number).
B,C = Day-of -year (BCD number).
DEC node.

Calls: HEXDEC, ESTYO, Sun3, CHKYO.

Uses.......
A,B,C,0,P,

Stk lvls: 1

Algorithm:
Convert dayd to DEC.
Estinate YO,

1: Compute SUN3(Y0).
CHKYO; if too high, decrenent and goto 1.
If SUM3(YO) <= 365 then goto 2.
Day-in-year = SUN3(Y0)-365.
Year = YO+1,

RIN,
2: If year divisible by 100 then point at digit 2,

else point at digit O.
If selected digit divisible by 4 then

day-in-year=SUN3(Y0)+1
else

day-in-year=zSUN3(Y0).
Year = YO,
RTN.

History:

Date Progratner Modification
-—-—-—---- ER Perc Cre Cr, rT rrr ecm CECETes CEB e enw

06/03/82 NN Added docurentation
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|
VARMGT - Variable Management CHAPTER 26 |

—
—
—
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26.1 SIRASN - String Rssignnent

Category: VARNGT File: AB&ASN::NS

Nane:(S) STRASN - String Rssignnent

Purpose: Store a string from stack to a string variable

Entry:
D1 = Stack pointer
A = String header fron stack ( RzDATY NH)
$-R0-0 = Destination address ( @ String length)

* 00000 if hokey destination.

Exit:
P=0
Carry clear => No error

arry set => String too long

Calls: MOVED, NOVEU3

Uses: A,B,C,D

Stk lvls: 2

History :

Date Progranner Hodafication

6/17/82 SC straight line code=> subroutine
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26.2 DEST - Save Variable Destination Info

Category: VRRAGT File: RB&ASN::NS

Nane:(S) DEST - Save Variable Destination Info

Purpose:
Save variable destination information for use by STORE
subroutine.

Entry:
Exit condition fron EXPEXC (see note below)
Exit condition fron EXPEXC (see note below)

Exit condition fron EXPEXC (see note below)

Exit condition fron EXPEXC (see note below)T
h
o

-
—

"
n
o
u
a

Exit:
P=0,
Following infornation has been stored:

$S-RO-1 = First substring paraneter.
S-RO-2 3 Second substring paraneter,
S-RO-3 = Variable type.
S-R1-0 = Array elenent nunber.
S-R1-1 = Maxinun string length.
S-R1-3 = Subscript count.

Calls: None.

Uses.......
D1,C.

Stk lvls: ©

NOTE:
Whenever EXPEXC evaluates a variable (simple or array
elenent), 1t leaves destination information about that
variable in B[W] and function scratch. This routine
puts that information in statement scratch, where 1t is
safe fron further abuse during expression execute, and
can be subsequently accessed for a store operation.

In conputing the destination infornation, the recall
code sets up information about the variable's address,
substring paraneters, type, array register nunber,
maxinun string length and subscript count. If the
variable does not exist, that fact is sonehow encoded
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into this infornation and the variable will be created

in the store subroutine.

Detail:
Typically called after EXPEXC, which left information
around about the location of the last variable

evaluated (if evaluating a variable nas the last thing
done). Typical use 1s in variable assignnent:

EXPEXC (evaluate destination variable).
DEST (save destination information for STORE).
EXPEXC (evaluate expression).
STORE (store result in destination variable).

History:

Date Progranner Modification

SA Hrote
10/13/83 NR Attenpted to docunent

26.3 BASE - Deternine Option Base

Category: VARHGY File: RB3ASN::NS

Nane:(S) BRSE - Deternine Option Base

Purpose:
Deternine whether we are in option base 0 or 1.

Entry:
HEX node.

Exit:
If carry set:

Me are in option base 1. ([XS]=1.
If carry clear:

We are in option base 0, C[XS)=0.

Calls: None,
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Do,C[XS).

Stk lvls: 0

Progranner
crema ve cece scocwee

10/13/83 NH

26.4 SHRI -

Category: VARNGT

Nane: (S) SHRT -

Purpose:

Entry Point and Poll Interfaces

fodification
ream cereeen err Cr re mer CeraERew

Wrote
Rttenpted to docunent

Store Into Short Variable

File: ABSASN::NS

Store Into Short Variable

Store a nunber into a short variable, with IEEE

rounding.

Entry:
12-d1git forn in A[NH].
DO pointing at variable storage location.

Exit:
R3 contains copy of nunber as stored.
DEC rode

Calls: SPLITA, uRESNX.

0o,01,R,8,C,0,R0,R3,57-511.

Stk lvls: 3

History:

Progranner
cromcwes Seccacoeowee

fodification
CRN EEE Cen EEEener,PCP CEEEEER ERED B®
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10/13/83 Nn Attenpted to docunent

26.5 INTGR - Store Into An Integer Variable

Category: VARNGI File: RABEASN::NS

Nane:(S) INTGR - Store Into An Integer Variable

Purpose:
Store a nunber into an integer variable.

Entry:
Nunber in 12-digit floating-point form in A.

Eat:
P = 0

Calls: IF12R, OVFL, RND-12, SIGCHK, uRESXT.

Uses.......
R,8,C,0,00,D1,RO,RI,S7-S11.

Stk lvls: 3

Detail:
Handles overflow according to IEEE trap settings.

History:

Date Progranner Modification

SA Hrote
10/13/83 Nn Rttenpted to docunent
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26.6 DYNRHC - Variable Recall

Category: VRARNGT File: RBIEXP::NS

Narie: DYNARRC - Variable Recall
Nane: SIRTIC - Variable Recall
Nane:(S) RECALL - Variable Recall

Purpose:
Recall a variable,
Also set up destination address infornation for

possible use by DEST after expression execution
terninates.

Entry:
P=0.
HEX node.

STATIC: Expression execution controller jumped on variable

token (non-alpha-digit).
DO=PC.
Di=top of stack.

DYNANC: Expression execution controller junped on alpha-

digit variable token.
b0=PC.
Di=top of stack.

RECALL: DO=PC.
A[R)=top of stack.
DO,B[R)=address of variable register (register

contains variable if sinple, else contains
dope vector).

Exit:
Through FNRINZ,
D0:=PC, pointing past expression.
Dizstack pointer,
Value recalled in on top of stack.

Calls:
If we are end of expression (this recall is last thing

done): ADRS10, RDRS40, NOved3, READIN, RECRDR.
If ue are not at end of expression, control reverts

to expression execution controller, uhich could call
anything.

Uses.......
If we are not at end of expression: everything
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available to expression execution controller.
If ue are at end of expression: R-D,D0,01,P.

Stk lvls: 4
2, if ue are at end of expression.

NOTE:
This is part of expression execution, It does not
return, it goes back to the expression execution
controller. The way to use this routine is to set
up the tokenized forn of the variable you want to
access (whether for recall or for conputing the store
address), complete with a terminator, point DO at it
and perform an expression execute. You can, with sone
cleverness, set things up to look as though an
expression execution is in progress and call this code
instead of calling EXPEXC. This night save a little
execution tine.

Detail:
In addition to recalling the variable, this routine
sets up information relevant to using the variable as a
destination. This information includes the variable
address, substring parameters, type, array register

nunber, maxinun string length and subscript count.
If this is the last thing done before the expression
terninates, that information is intact upon return fron

the expression execution controller, and can be passed

to the DEST subroutine for storage soneuhere safe.

NHY? One purpose of this code is to evaluate a
variable on the left side of an assignment operator (¢)

$0 it can be stored into after the expression on the

right side is evaluated. DEST serves the purpose of

saving the destination information so the assignnent

can take place later.

The destination information is stored in function

scratch and B[W]. DEST noves it to statement scratch.

History:

Date Programmer Modification

SA Hrote
10/13/83 Nn Attenpted to docunent
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26.7 RECRDR - Sone Recall Utility

Category: VARNGI File: RABSEXP::NS

Nane:(S) RECRDR - Sone Recall Utility

Purpose:
Perform DO:=D0+11 ; C[9-5):=D0-C[9-5). Evidently
useful for recalling things.

Entry:
Things in C and DO.
HEX node.

Exit:
D0 has been increrented by 11.
C[9-5]) = New DO - C[9-5].
HEX mode.

Calls: 0

Uses. ......
00,C[ 9-5].

Stk lvls: 0

History:

Date Progranner Modification

SR Hrote
11/09/83 Mf Rttenpted to docunent

26.8 ADRSUB - Get Variable Nane Fron Token Strean

Category: VARNGT File: RBIEXP::NS
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Nane:(S) RDRSUB - Get Variable Nane Fron Token Stream

Purpose:
Read a token strean for a variable and return 3-digit
code for that variable

Entry:
P=0,
HEX node.
00 points at token strean

Exit:
P=0.
B(X) = 3-digit code for variable

(Defining aa = ASCII code for variable nane)
Oaa if sinple variable,
qaa if alpha-digit variable, where q = digit+l,
Obb if string var, uhere bb = aa ! 20H,
qbb if alpha-digit string var.

DO points past last byte of variable tokenization.
Carry set

Calls: None

Uses.....
Inclusive: B(X),C(X),DO.

Stk lvls: ©

History:

Date Progranner Modification

3A Hrote
10/13/83 Wn Rttenpted to docunent

26.9 RADORSS - Find Rddress Of RA Variable

Category: VRRNGI File: RBREXP::NS

Nave: (S) ADDRSS - Find Address Of R Variable
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Find Rddress Of R Variable
Find Address Of Var Not Of Pam Chain
Find Rddress Of Var Not Of Pam Chain
Find Rddress Of Var Not Of Parm Chain

Nane:(S) ADRS40
Nane:(S) RDRSS0
Nane:(S) FIND
Nane:(S) RDRS80

Purpose:
ADDRSS, ADRS40: Search parameter chain and then variable

chains to find a variable.
RDRSS0: Search variable chains to find variable (do not

search paraneter chain.
FIND : Sane as RDRSS0 except search already in progress.
ADRS80: Sane as FIND except DATO already read.

Entry:
P=0,
ADDRSS: DO points at token strean of variable to be

found.
ADRS40: B[X] contains 3-digit code for variable to be

found.

RDRS50: B[X) contains 3-digit code for variable to be
found.

FIND : Search already in progress. B[X) as above.
DO points at a variable nane entry in variable

chain.
D[B] = entries left in chain,

ADRSBO: Same as FIND ¢ C[X] contains entry already
read at DO.

Exit:
P = 0
Carry set 1f variable not found
Carry clear if variable found

DO,B(R) = Address of variable register
R[A) = DO at tine of entry (if ADRS40 called).

Pointer past variable tokenization (if RDDRSS
called).

A[A] at tine of entry (if ADRSSO, ADRS80
called).

Calls: CHNHED, RDRS?0, RDDRSS calls RDRSUB

Uses.......
00,A(R),B(R),C(6-0),D(R)

Stk lvls: 1

Detail:
First searches paraneter chain for variable (in case
passed in CALL). Then searches variable chain.

History:
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Date Progranner Modification

SA Wrote
10/13/83 NH Attenpted to docunent

26.10 CHNHED =~ Point To Variable Chain Nead

Category: VARNGT File: RBIEXP::NS

Nane:(S) CHNHED - Point To Variable Chain Head

Purpose:
Point to variable chain head and return # entries in
chain,

Entry:
P=0,
HEX node.
B(X) = three-digit variable nane (see ADRSUB doc hdr).

Exit:
P=0.
HEX node.
D[B]=M itens in chain - 1,
Carry set 1ff chain enpty.
C(R]), DOzpointer to chain head.

Calls: None.

Uses.......
C{R),C[6-0),00.

Stk lvls: ©

History:

Date Progranner fodification

SR Hrote
10/13/83 NA Attenpted to docunent
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26.11  DPVCTR - Creates Vars, Conputes WN Of Elenents

Category: VARAGT File: RBEREG::NS

Nane:(S) DPVCTR - Creates Vars, Conputes # Of Elenents

Purpose:
Creates primary variables(dope vectors), conputes
nunber of array units to allocate

Entry:
Sane as exit conditions fron PREP, ie
Pp s 0
DO points to dinension expression(s) if array
ACK). (S-R1-2) = 3-digat code for variable
B(R), (S-R0-0) = Address of variable(if it exists($2=0))
(S-RO-1 thru S-R1-1) zeroed
Array(SO) set 1ff it is an array
NonEx(S2) set iff variable/array doesn’t already exist
String(S1) set iff string variable/array
OpBase(S3) set iff OPTION BRSE 1

Exit:
P s 0
C-register has the following information:

mememecmeecfoccecmcmec fonefentoto
1111111 ldinLin 1 lainkint 2 bl d] t|
cmmmemceceeofmcecccecfecncenanagonto-t--4

4 4 111
where t is datatype indicator

d is dincount
b is baseoption
dinlint 2 is second dinlinit or nax string length
dinlint 1 1s first dinlinit

or

$mm=emsmemcemcmeeececnamesenrannene———--4
| 2erves | tl
ummmmeemmeeneemsemecsennm——eeeann————-==

where t is datatype indicator (0 for real)
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for real, short, and integer sinple variables.

R(R) = nunber of array units
B(X) = 3-nibble code for variable
S-RO-1 = 1st subscript if is an array
S-R0-2 = 2nd subscript if is a 2 dinensional array

s Naxinun string length if string
$-R1-0 = Nunber of elenents for nuneric array

Calls: LINITS,GETDIN,R-NULT

Stk lvls: 6

Mistory:

Scceccces cscs ccnvon CEmecern er CrCree CECE tor RNaCrERhee®

26.12 GETDIN - Get AR Dinlimit From Stack

Category: VARNGT File: RBSREG::NS

Nane:(S) GETDIA - Get R Dinlinit Fron Stack

Purpose:
Pop dinension linit fron stack and check range.

Entry:
Disstack pointer.

Exit:
P=0.
HEX node.
Errors out if result comples (eDAITY) or out of range

(eRRGOR).
R[R)=dinlimt.
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Calls: FLIDH, POPIN.

Uses.......
A,8,C,P.

Stk vis: 2

History:

Date Progranner Modification

SA Wrote
10/18/83 Nn Attenpted to docunent

126.13 SPACE Conpute Space Needs For An Rrray

Category: VARNGT File: RABAREG::NS

Nane:(S) SPACE  - Conpute Space Needs For An Array

Purpose:
Calculate space requirements for an array.

Entry:
P=0.
A(R) = nunber of array units needed.
C[0) = data type:

AR - Integer
B - Short real
C - Real
D - Short conplex
E - Conplex

Error exit (eMEN) if > address space.

Exit:
R,RO = space requirenents in nibbles.
P=0.

Calls: LENGTH, R-NULT.

Uses.......
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R,B,C,RO.

Stk lvls:

History:

Date Progranner Modification

SR Hrote
10/18/83 Nn Attenpted to docunent

26.14 PREP  - Prepare To Create R Variable/array

Category: VARNGT File: RBBREG::NS

Nane:(S) PREP - Prepare To Create A Yariable/array

Purpose:
Prepare to create a variable or array

Entry:
DO points to tokenization of a variable or array in
sone "din" statenent,

Exit:
P : 0
A(X), (S-R1-2) = 3-digit code for variable

- B(R),(S-R0-0) = Address of variable(if it exists(S2=0))
(S-RO-1 thru S-R1-1) zeroed
Rrray(S0) set iff it is an array
NonEx(S2) set iff variable/array doesn’t already exist

String(S1) set iff string variable/array

Carry and OpBase(S3) set iff OPTION BASE 1

Calls: ADDRSS, C=ACTV, BASE

Uses.......
Inclusive: DO,D1,S0,51,52,53,R(R),B(R),C(W),D(R)

Stk lvls: 2
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Note: Takes error exit if trying to change a function

paraneter.

History:

Date Progranner Nodification

SA lrote

26.15 DHNSN - Create And Rllocate Menory For Variable

Category: VRRNGT File: RBEREG::NS

Nane: (S) DHNSN  - Create Rnd Rllocate fenory For Variable

Purpose:
Create sinple nuneric/string variable, nuneric array
and string vector,

Entry:
Array(S0) 1 Create array

0 Create sinple variable
1 String variable
0 Numeric variable

NonEx(S2) = 1 Create neu variable
= 0 Redinension existing array

Dope vector of the variable
# of elerents of the array
Elenent length in nibbles

= PC
R2(X) = Variable nane
S-R1-1 = Variable address if already exist

String($1)

Nn
H
N
N

K
o
>
®
o

n

Exit:
Carry CLEAR if PC is pointing at end of line.

Calls: R-MULT, CR-VAR, CR-ARR, RJDEST, ARYSIZ, CR-RDJ,
RDRSA0, WIPOUT

Uses: A,B,C,D,RO,R1,R2,R3,S83,P
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Stk lvls: 3

History:

Date Programmer Modification
_———-eem--- PYLXRY EenEEECERRO SEE TEE EENER WEE Emme ® oe

26.16 DATLEN - Compute Data Length Given Type

Category: VARNGT File: RABRREG::NS

Nane:(S) DATLEN - Conpute Data Length Given Type

Purpose:
Compute length of a data iten.

Entry:
C[0])=data type.

S - Integer.
Short real.
Real.
Short conplex.
Conplex.

d
-
r
m
u
w
a

t
o
v

P

Exit:
C(R):length of data iten:

Integer: 6.
Short real: 9.
Real: 10H.
Short complex: 12H.
Complex: 20H.

Calls: None.

Stk lvls: 0
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History:

Date Progranner Modification

SA Hrote
10/18/83 NN Rttenpted to docunent

26.17 ARYSIZ - Conpute Array Size, # Elenents

Category: VARNGY File: RBAREG::NS

Nane:(S) RRYSI? - Compute Array Size, WN Elenents
Nane:(S) ARYELN - Conpute Array Size, W Elenents

Purpose:
ARYSIZ2: Conpute array size in bytes.
ARYELN: Compute nunber of elenents in an array.

Entry:
01 points at the dope vector of the array.

Exit:
P=0.,

ARYELN: D1 points at first subscript linit,
A = nunber of elenents in the array.

ARYSIZ: D1 points at the array pointer within the array
dope vector.

C = array pointer (1s an offset fron the array
pointer to the start of the array).

R = array size in nibbles.

Calls: ARYELN: A-NULT,
RRYSIZ: ARYELN, DATLEN, A-NULT.

Uses.......
R,8,C,D,DY.

Stk lvls: RRYELM: 1.
ARYSIZ: 2.

History:
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Date Progranner Modification

SA Hrote
10/18/83 NA Attenpted to docunent

26.18 GETNAN - Get variable name

Category: VARNGT File: SC&SUB::MS

Nane:(S) GETNAN Get variable nane

Purpose: Read the variable into B(X) and check if is a

string or a nunber

Entry: DO pts variable token
P=0

Exit: B(X) = Variable nane
00 past the variable nane
SO = 1 - is a string variable

0 - is a nuneric variable
Carry set

Calls: RDRSUB

Uses: B(R),C, SO, DO

Stk lvls: +f
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WCK, 16-26

-LINE, 12-§

1/X15, 13-2

TPRFI¢+, 9-4
PRFIL, 9-4

A-NULT, 15-8
ACCEPT, 16-47
ACOS12, 13-19
RCOS1S, 13-19
RO1SN, 13-2
AD15Ss, 13-2, 15-28
AD2-12, 13-2
AD2-15, 13-2
RODF, 13-2
APDONE, 13-1
RODP, 23-14
ADDRSS, 26-9
ROHERD, 14-13
RDJR, 25-4
RDJN, 25-2
RDRS40, 26-10
RDRS50, 26-10
RDRSBO, 26-10
RDRSUB, 26-9
ALINFO, 19-3
ALLDUN, 16-1
ARG12, 13-16
ARGS, 13-16
ARGERR, 24-1
RRGF, 13-16
ARGPR+, 14-8
RRGPRP, 14-9

INDEX

Index-1
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ARGST-, 14-11
ARGSTR, 14-11
ARITH, 7-8
ARRYO1, 16-29
ARRYCK, 16-29
ARYDC, 7-16
ARYELN, 26-18
RRYSIZ, 26-18
ASCO2, 7-15
RSCICK, 7-15
ASCII, 6-6
ASIN1Z2, 13-19
RSIN1S, 13-19
ASLN3, 11-23
ASLI4, 11-23
RSLUS, 11-23
RSNANT, 22-1
RSNSTO, 22-1
ASRH3, 11-23
ASRU4, 11-23
ASRUS, 11-23
ATAN12, 13-19
RIANIS, 13-19
ATCHK, 8-17
RTNCLR, 11-33
RVE=C, 18-3
AVE=D1, 18-3
RVN2DS, 6-13
AVS2DS, 6-29
AvS=C, 18-13
AvsS=p0, 18-13

BACK1B, 9-44
BACK2B, 9-44
BACK3B, 9-44
BASCHAR, 9-22

BASCHK, 9-22
BASE, 26-3
spcoLL, 18-13
BEEP, 22-16

BEEPP, 23-3
BF2DPP, 6-13

BF20S+, 6-13
Bf 2DSP, 6-13
BF2ST+, 14-14
BF2STK, 14-14

BIRSA+, 15-37
BIASAR-, 15-37
BIRSC+, 15-37

Index-2
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BIRSC-, 15-37
BIG, 15-5
BIG+, 15-5
BLOBIT, 6-10
BLDCON, 15-3
BLODSP, 6-8
Bldlne, 8-27
BldINR, 8-26
8l1dING, 8-26
BLOLCD, 6-8
BUNKCK, 7-17
BOPNN-, 8-22
BP, 11-19
BP+, 11-19
BP+C, 11-19
BRY30, 13-19
BRIF, 13-19
BSCEX2, 24-3
BSCEXC, 24-3
BSCEXT, 24-3
BSERR, 24-16

C

C+R201, 11-18
CR2D1+, 11-18
CALBIN, 22-23
CALL, 22-20
CALLP, 23-13
CAT, 22-24
CATS, 10-1)
CA1$20, 10-3
CRT100, 22-24
CRTC++, 16-42
CRICHe, 16-42
CATCHR, 16-42
CRTEDT, 22-24
CHAIN*, 9-29
CHAIN+, 9-29
CHRIN-, 9-29
CHEDIT, 12-1
CHIRP, 11-20
CHKEOL, 8-59
CHKrern, 18-11
CHKSPC, 18-11
CHKSPF, 18-11
CHNHED, 26-11
CK“ON", 8-16
CKINF-, 8-53
CKINFO, 8-53
Ckloop, 8-20

INDEX

Index-3
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CkLpNC, 8-20
CKSREQ, 11-37
CLASSA, 15-39
ceeoet, 18-13
CLOSEW, 9-56
CLOSER, 9-56
CLOSEF, 9-56
CLRFRC, 15-12
Cnbp1sST, 12-7
CHDFND, 12-8
CADINI, 12-9
CROPR", 6-7
(HDS00, 12-8
cnps10, 12-8
Cnoszo, 12-8
chPT, 25-1
CNFFND, 4-13
CNFLCT, 24-1
CNveud, 5-6
CNVUCR, S-7
CNVUUC, 5-6
COLDST, 24-10
COLLAP, 14-15
conck, 16-32
ConCKe, 16-24
conckt, 16-32
COnCKo, 16-24
conPiLm, 9-25
CONCOR, 16-48
CONF, 4-2
CONvUC, 5-7
coPYDC, 21-4
COPYu, 8-12
CORUPT, 24-15
€0s12, 13-17
C0s15, 13-17
COUNTC, 8-44
CPLK10, 9-25
CPLH1S, 9-25
CROFIL, 9-35
CREATE, 22-19
CRERTF, 9-11
CRETF+, 9-11
CRFSB-, 9
CRFSus, 9
CRLFND, 6-
CRLFOF, ©
CRLFSD, 6-
CRF, 9-51
CSL9RO, 11-14
cstcr, 1-9
cstc1o, 11-9

Index-4
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cst, 11-9
csicie, 11-9
cstc13, 11-9
€stc14, 11-10
csLcrs, 11-10
este, 11-9
(sues, 11-9
csiLcq, 11-9
cscs, 11-9
(sue, 11-9
este, 11-9
csLes, 11-9
cscs, 11-9
CSLW3, 11-23
(Stua, 11-23
CSLHS, 11-23
CSRC1, 11-9
CSRC10, 11-9
CSRC1Y, 11-9
CSRC12, 11-9
CSRC13, 11-9
CSRC14, 11-9
CSRC15, 11-9
CSRC2, 11-9
CSRC3, 11-9
CSRC4, 11-9
CSRCS, 11-9
CSRC6, 11-9
CSRC?, 11-9
CSRC8, 11-9
CSRCY, 11-9
CSRW3, 11-23
CSR, 11-23
CSRUS, 11-23
CURBOT,
CURDVC,
CURSFL,
CURSFR,
CURSRD,
CURSRT,
CURSRU,
CURTOP,
CVUCH, 5-

i F
Y

N
N
D
N
A
N
G

-
a
h

PN
)
=
)
—
-

o
n

DO+2RD, 9-42
0O=RVS, 18-10
Do=FI8, 18-4
00=08S, 18-9
DO=PCR, 18-10

Index-5
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DORSCe, 11-56
DORSCI, 11-56
D12ROR, 11-16

D1=AVE, 18-2
D1=1BS, 18-13
D18AVS, 18-13
D1C=R3, 11-12
D1FSIK, 8-65
DINSTK, 8-64
D=RVNE ’ 18-1

D=AVAS, 18-1
D=UORD, 11-2
DRIACK, 16-34
DRTLEN, 26-17
DAY21D, 25-16
DAYYND, 25-15
DBLPI4, 15-42
DBLSUB, 15-41
DCHX=C, 5-2
DCHXF, 5-1
DCHXW, 5-10
DCPLIN, 7-1
DCRMNT, 8-42
DEBNCE, 12-13
DECOC, 21-1
DECHEX, 5-2
pece, 23-9
DELRYp, 23-)
DEST, 26-2
DISPDC, 21-2
DISPP, 23-10
DIVF, 13-4
DNNSN, 26-16
DONNR, 6-27

DPRRT2, 8-50
DPARTI, 8-51
DPVCIR, 26-12
DRANGE, 11-2
DROPDC, 21-2
DSLEEP, 11-33
DSP$00, 6-22
DSPBUF, 6-31
DSPCHR, 6-14
DSPCHC, 6-14
DSPCL?, 6-16
DSPCNR, 6-30
DSPCNB, 6-0
DSPCNO, 6-30
DSPLI+, 7-1
DSPLIN, 7-1
DSPPO2, 23-10
DSPRST, 6-20

Index-6
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DSPUPD, 6-11
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FLIP10, 15-45
FLIP1Y, 15-45
FLIPS, 15-45
FLOAT, 5-4
FLSKPB, 9-76
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FSPECp, 16-36
FSPECK, 9-65
FIBSCH, 9-47
FIYPOC, 7-26
FIYPFN, 9-46
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HFURQS, 11-47
ncosue, 8-45
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NXTP, 16-26
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PSHNCR, 11-41
PSHSTK, 11-40
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PSHUPD, 11-41
pSRECH, 17-100
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PURGEF, 9-3
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RCLWY, 15-34
RCLW2, 15-34
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RCSCR, 15-33
RCVOFS, 11-18
RDATTY, 24-14
RDBARS, 9-5
RDBYTR, 9-42
RDCHD+, 9-19
RDCHDR, 9-19
ROHDR1, 9-19
RDINFD, 19-1
RODINFO, 19-1
RDINFS, 19-1
RDLNRS, 9-41
ROLNFX, 9-41

RDTEXT, 9-6
READIN, 15-4

READNB, 9-7
REARDP, 23-7
RERDPS, 23-7
RECADR, 26-8
RECALL, 26-6
REDUCE, 15-1
RELINP, 11-44
RENDC, 7-18
RENMDC, 21-4
RENSUB, 9-58
REPROM, 8-56
RESCAN, 16-1

RESPIR, 16-23
REST, 16-19
RESTAR, 16-19
RESTOR, 22-8

RESTRP, 23-2
REVS, 14-6
REVPOP, 14-3

REWIND, 9-49
RFAD+¢, 13-8
RFAD+I, 18-8
RFAD--, 18-5
RFAD-1, 18-5
RFADJ+, 18-8
RFUPD+, 18-6
RJUST, 5-8
RLINFO, 20-8
RND-12, 15-7
RND12+, 15-17
RNDAHX, 15-27

RNDNRM, 15-18
RONCHK, 11-21

RONEND, 11-21
RPLLIN, 9-80
RPLSBH, 9-9
RPTKY, 12-6
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RSTK«R, 20-3
RSTST, 15-4
RUNRTY, 24-3
RUNRTN, 24-3

SALLoC, 19-3
SAVESB, 13-15
SRVEXN, 13-15
SAVGSB, 13-18
$8158, 15-28
SCAN, 16-4
SCNRT, 6-18
scopck, 8-75
SCRLLR, 12-10
SEt1-10, 16-47
SECHNS, 25-11
SEND20, 8-49
SENDEL, 8-48
SENDIT, 8-49
SENDUD, 6-21
SETALN, 25-6
SETALR, 25-7
SETFAT, 6-4
SETINE, 25-2
SEISB, 13-14
SETThO, 25-9
SFLRG?, 11-27
SFLAGC, 11-25
SFLAGS, 11-24
SFLRGT, 11-26
SHF10, 15-9
SHFLRC, 15-43
SHFRAC, 15-43
SHFRBD, 15-44
SHF TKN, 16-1
SHRT, 26-4
SIGCHK, 15-6
SIGIST, 15-3
SINt2, 13-17
SINS, 13-17
SkIPDC, 7-23
SLEEP, 11-36
SAALL, 15-5
SNAPLC, 20-6
SNRPR*, 20-5
SNRFRS, 20-5

SNDWD+, 6-21
SPACE, 26-14
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SPLITA, 15-11
SPLITC, 15-15
SPLIAC, 15-14
SPLTAX, 15-31
SQR15, 13-5
SQR17, 13-5
SOR70, 15-9
SORSAV, 13-14
SRLERS, 20-8
S1AB1, 15-23
STRB2, 15-23
STATIC, 26-6
STATR¢, 20-1
STAIRS, 20-1
STATSY, 20-2
sicp2, 15-23
STKCH+, 15-35
STKCHR, 15-35
STKCHD, 11-1
STkvCT, 8-60
sinecL, 8-74
SInBuF, 8-74
stop, 22-5
STORE, 22-2
STR$00, 5-12
STRESB, 5-12
STRASN, 26-1
STREQL, 11-8
STRGCK, 16-31
STRHDR, 8-47
STRHED, 8-63
STRNGP, 23-12
STRIST, 11-8
STSCR, 15-32
STUFF, 11-4
SUBONE, 13-1
SVINF+, 19-1
SVINFO, 19-1
SVIRC, 8-1
SWFBY1, 9-10
sycoet, 18-13
SYNTXe, 16-17
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Teuinc, 11-30
T8LIHP, 11-30
181SGS, 8-78
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TKSCN+, 8-69
TKSCN4, 8-69
TKSCN?, 8-69
1007, 25-10
TONE, 11-19
TRACDC, 7-18
TRC90, 13-18
TRFRON, 8-65
TRHUNTR, 10-1
TRSFRu, 8-7
TR10, 8-66
TRT0*, 8-66
TR10+, 8-66
TRT0-, 8-66
TST12R, 15-36
1S115, 15-36
TstEnd, 8-39
THO*, 15-43
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UPCPOS, 9-45
UPDANN, 6-5
UPDANX, 6-5
uRES12, 15-16
uRESDY, 15-29
uRESNX, 15-16
uRESXT, 15-16
uRND>P, 15-17
USGche, 8-32
USGeh-, 8-32
USGnun, 8-35
USGrst, 8-34
USING, 22-13
USINGp, 23-10
USloop, 8-40
USnHOS, 8-35
USst03, 8-31
USst0S, 8-31
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WFTNDY, 9-13
WNiPOUT, 11-4
WRBYTIC, 9-43
WRBYTD, 9-43
WRDSCe¢, 16-15
WROSCN, 16-15
WRITNB, 9-7
MRTFIB, 9-54
NRINUN, 9-40
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NSTRFX, 9-38

XNTAOR, 2-1
KXHERD, 14-12
XYEX, 15-11
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