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3.2 Calculator ws., Program Entry
The kevhaoard can be used to perform calculator functions as wsll

&
as entering 3 EHSIC program or  text fx;e. To cslculate the
square root of 5432.5567 the user types

SAR{S43.557 >

an? pressss the RTH key. When Kangsroo sncountsrs  ths  RTH
command, it will examine the statement in ths displsy to
det=rmine 1if 1t is a BASICZ =ststement <(preceedsd by s lins
numhber ), a zystem command, an egit coemmand, or 3 calculator
function. All statement=s except BASIC program statemsnts entered
in edit modes ars exscuted immedizately, BASIC statsmsnts ars
stored for later execution, In text mode if ths cosmmand iz
precedsd by a3 1line number it i1s storsd as text If not, it i=s
executed, In order to do arithmetic when in texg mods, if the
first "character” is a number, prscede it with a plus <+ sign.
3.3 Keyboard Layout
The keswboard lavout is shown in the attachsd figurs,
3.4 Lines and Windouws
A line in a KkKangaroo contains up to 9BA& charactsrs. anye 32
consecutive characters may be selected and displawved 3t any tims,
This is referred to as the window on the line, «(This is 3 singis
line analeog of the 85°s 32 character CRT line and =& charactsr
logical line.?> Editing keys are providsd te movs and sdit ths
part of the line im the display (see the next chapter?,
The totzsl length of the LCD buffer is F6 charactsrs, gn input
there is usually a proempt, generated sithsr by ths opsrating
system cr the usser in 3 running program, This prompt. bs 1t i&he
" % e " or "?"  or "What iz your name? ", takes spaces awsy
from the 96 characteq input buffer, Kangaroo will ZEEP  whsen
there are five spaces left in any input line., Qfter the input
buffer is full, the content of thes line will not changs and ths

curscor will stay at the last positicn.

<HP Private?>
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Nine keys are provided for editing and changing thes 1lins in
LCD display. These keys are labeled: ; 0 , = . = ,
BnCK, 1/R, FET, DEL, and CLR.

In the discussion below, thse term "line" refsr=s to the 55
cheracter lcgicsl line which Kangarco sess 35 3 singls lins, The
32 characters which can be =zeen in the LCE by the user at any
time are referred to as th= "window" or "disgplaw",

UP-aRROW : this key will bring th=2 gprevious file line 1nto the
displav. In essence it goes "backwards" 1in 53 file tec the next
lover numbered lines. In APPT mods, the key 15 used ts search

backwards in time in the appointment file.

SHIFT 4‘ ! Brings the first 1line of the current file into ths
displavy.

CTL 4\ : Sends out an &S, i.=., roll up, to the current display
device. Nate, the Kangaroco LLD drivsr ignores this ksy segusnce.
DOWN-RRERGW: this key will hbring the line with the next higher
line number into the displsy. If no such 1line sxists, the
display will show the 1last line in the file, In AFPT mods, the

s,

¥ key is used to search forward in time for appéintment

SHIFT 0 1 Brings the last line nf the current £ils or pragran
into the LCD,

CTL ¥ : Sends out an &T, i.e., roll down, to ths current
display device. Kangarco i1gnores this sequsnce.

LEFT ARROW: This key maves the cursor to ths lsft until ths lsft
edge of the display is reached, Holding the &= ksy down when
th: cur=zor is already at the lsft sdges will scroll ths string i
view to thes right if there is more to the line than is currsntly
being displayed.

SHIFT 4= : Positions the cursor at the left edge of the lins,

CTL &~ : Pasitions the cursor 32 places to the lsft of its
current position cor at the left edge of the display.

¢HP Private>
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RIGHT-ARROW: This ksv movss the cursaor to  ths right until the
right edge of the display 135 resched, If the cursor is alrssgdy
at the right edga of the display, ths displaved string will
scrall to the left until the snd of the =tring iz reached,.

SHIFT € : Paositions the cursor at the far right edge of the
displawv,

CTL — : Positions the curszor 32 places to ths right of its
current po=sition or at the right edgs of the display.

BACK :+ The BACKspacs key moves the curssor to ths left gns

character at a time and erase=s +*+he character at th2 old cursaor

pezition., This key has no eftfect if the cursocor iz at ths lsft

edge of the 1line. For those modss with protected fie { AFEET
e wi

1
and TIME ), the protected fields 11 not be erased. (N
>

kev acts the same as CTL-H,
SHIFT-BACK: This 1= the same as BACK.

CTL-BACK : this 1

n
(*
J
m
m
[0)]
(]
[((
ha)
m
S
(/]
X2

Cawtion: the LCD driver software recognizes standard sscaps

sequences., These are:

LC right arrow

ED left arrow

LE clear ths LCD, and home curscor

EG cursor to far left

EH home cursor

Ed clear the LCD (homes curscr alsae?

EK clear to end of line

EQ delete with wrapsrcund {(normal Ksngarso dslsts)

EpP delete without wraparaund

£< curs=sor off

£> cursocr on

E¥c,r position cursor to column, row with row 1gnored
Herces, displaving s=scaps segquences in the LCD will causs 1t to
perform the indicated cperation.
178 : The InsertsReplace key 1s ussd to togols ths displsay
in and aut of character inssrt mode., Pressing ths IAR kew Suring
normal entry mode (replacs muc~> changss the curscr to ths inssri
cursor: a bl:nkxng triangle. It i= wused to mark ths inssrtion
spot and teo indicats that Kangarsc is 1in insert mods, Inputting
characters from the kevbeoard will causs the display, starting st
the insert cursor, to movs to the right, ons charactsr st 2 tiass,
and the input characters toc appesr 1n the vacated positions,
Pushing &~ whils in insert mods moves ths insert cursor to the

CHP Private>
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left. Similarly, <> mowes the curscr ta the right.
Backspacing in insert mods csuses the charscter i1mmediastsly to
the left of the insert cursor to be dsletsed and the lins to mowvs
in froem the right filling the vwacated positicon., Ths raticnals is
that the user most likelw wants to delete or correct s character
Just inserted,.
Pressing the I/R key whils in insert modes returns ths curszor to
ths normal replace mods: a flashing rectangle. Pressing
» . » or RTH while in inssrt modse will kerminsts  the

inssrt and perform the requested opsration

SHIFT-I/R: Thi=s is the literal sscsps ke=y., Pressing it causss
the next key to be displayed as itz default definiticsn, rathsr
than any redefinition or implied action.

DEL : The DELste key removes the character appearinq at the
current curscor position, The part of the lins to the ight cf

th=s cursor moves to the left one po=zition to occcupw the vacated
position,

SHIFT-DEL: Clears that part of the line starting st the currsnt
cursor positien and ending at the fsr right edge of thes line, In
appointment m@mode, SHIFT-DEL deletss the currently disglaved
appointment.

CL® : The CLR key is ussd to clear ths displaysd 1lins and
pasitions the curszcr at the left edge of the display. Naote this
does not delete the current line, but only clesars the LED andg

input buffer.

4.1 Special Kevs

Th= following key sequences are alsc defined:

FET : This kesy acts as a typing aid to bring program or taxt
lines into the displaw, When presssd while in  an workifils, the
word FETCH appears and the user has several options:

FETCH <1line number> returns that numbered lins

FETCH returns ths current line

FETCH < ‘ed string>l,<line number>1l

searche=s memory faor first occurancs
of {string> starting at the given

line number
FEYCH key < ‘ed key? returns the softkey definiticn
of <keguw>

“HP Privatel
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SHIFT-FET: Thiz sequencs brings into the di=zplay ths prsvicus
ERRQOR messsge whils held down, Releazzing the ksy brings bsck ths
line cauzing the srror with the cursor positionsd at the first
character which csuszed the srror.

CTL-FET : This brings back inte the display the prsvious input
line, MHNormally, CTL-FET will be wused to retrisve an slasbraic
expression which waz Jjust evalusted,

SHIFT-RUN: Thi=s key sequence acts like a3 singles-stsp ksuw on 3
handheld cslculator, Whils held down the next lins to ke
executed iz di=plaved. When released, the lims iz executed znd
any ocutput nece=zary 1= qgenerated, I+ thers 15 no ocutpuyt
statement, the line remains displawved, The procorsm 1= trhen
sta2lled st this 1line., Execution can be CONTinued, S-REUN again,
or RUHnsd from that line number,

TAE : This key moves the curser scross praotsctsd fisldszs 1n
ths displsy., It i= useful in TIME asnd APPT mcdes s3nd if 3
pragram hs=s a protscted input template, {Nao uUssr mechanism will
be provided 1in the mainframe to creste protected +1sld:., This
festurs will be added in an advanced programming ROM. D

IFT-TAR: This doess a3 back tabh across protected fields.

(73]
I
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3.t Kangarco memory
The ezsence of the Kangaroo computer iz its fils handling svstem,
A file is nothing more than a contiqucous arsa of memory which may
be manipulated by ths user. The operating system is designed to
make the actual file aperation transparent to the user. The use
of CTMOS memcry enables Kangarco to retsin all programs or tsxt
that the user inputs, The following secticns describs ths fils
structure implemented to help the wuser manage his programs 2and
data.
5.2 Workfiles
The Kangarco operating system and internal data structurs allow
multiple files and file types in KRAM, The user <can manipulsats
these files in wvarious ways and the purpose of this sscticn is to
iliustrate the vusersmachine interface for handling filss. The
gazls of the software interfaces are:

a) to encourages economy of RAM space

b} te keep number of commands small

c) to not =zacrifice pawer or mnemcnic valus,
So.; how does the user create a ffile and uss it? RKfter the
initial setting of the system clock J{when the batteriss are first
inserted), the wuser should press the E[IT kew. The wussr then
sees the ">" prompt, indicating that Kangsroo is pointing ts =2
file of type BASIC. It is cslled the WORKFILE, gnv numbsred
line is sswved in this file sutomaticslly, Morsowver, 1f the fils
is named, all additicons and changes ars automastically saved when
3 new file is callsd up. If the file was not namsd, attempting
to sdit ancther fils will cause an srror, The currsent WOGRKFILE
must be either purged cor named before ancthesr file can be sdited.
Filez 3sre refersncsd by a ‘t'ile spscifisr’ or ‘filsspec’. The

“HP Private:
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syntax of a file zpecifier |

1]

’

{filename>» [:device [/pazswcrdll

whers

filename 1is a string of from cons to sight aliphsnuasric
characters or ths period

idevice is an opticnal two charscter dsvics mnam
referencing whers the file resides 1f
rnally

snassword is an opticonal four charactsr password for
security good cnly for external S

0

All lowercass letters entsred in a filsspec are convertsd t
yppercase,

There are two systam files that the ussr can manipulate

keys - the fils in which redefinsd ksys ars kept
appt - the appointment file

These two filss arse not gquoted when accessed sincs thesy havs
reserwved names,

There 3re two special device names:

:CARD - card reader
:PCARD - card rsader with privats card option.

Refer to the chapter on ths card reader for more details.

5.3 File Commands

Ths commands for manipulating files within Kangaroo are describsed
below, In this description ws use

{file> - for filsspec

{lins #> - for lins number

| - for alternate syntactical choice
All commands are programmable.
CALL <file> - Mill 3llow one pragram teo call asnothsr a3z 2
subroutine with embsdded END =statements acting as rsturns, Ths
mainframs will not suppeort parameter passags, but ths ddwsncsd

<HP Private>
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Programming ROM will., Psrameters can bs passed via ths a8SSICHE,
PRINTH#, and RERD# commands.

CAT# <number> - returns 3 string containing thes catslsg of the
numbered fils, A negative number returns the currently running
file, a '0° returns the currsnt workfile, a pozitive 1intsgsr
returns that fils in the catsleg, or a null string 1if there sre
not that many files in the cataleg.

CAT [<file>3 | CARD | ALL - Giwves a catslog listing showing {ils
name, type, length, and time and date of creation. I1f just CAT
is given, the catalog iz of th2 current workfile; if a file name
iz given, that file only is cataloged; if ALL is given, all files
in the swstem are catalcgoed, and the user csn scroall thrsugh ths
Catalocg using the UP and DGWN 4RROW keys, In any case, prss=sing
any other key returns ths user to the current workfils,

caryY [<file>l TO <file> - CLopies the first file to the second
file. Either filespec can be replacsed with the word CTA4RD mesning
the card reader.

EDTIT BASIC - Brings in an unnamed workfile of typs RASIC with the
#>" prompt.

EDIT TEXKT - Brinmgs 1in an unnamed workfile of type TEXT with the
"3 prompt.,

EDIT <file>, type - Brings in the file namsd of typs given 1f it
exizts and the type matches. If the +file exists but iz not of
ths given type, then an srror is gensrstsd, If ths fils doss not
exist, an empty file of that type and name is crested.

EDIT - Brinmgas in a new smpty workfils of type whatever the
current prompt is.

LIST €<fil=2>1L,<1line #>[,<line #5131 - The first paramestsr is the
file to be listed <(on the current DISPLRY I3 davi:e). If
omitted, then the current workfile is listed. The s=scond
parameter 1s the =starting 1line for the 1listing. The ls=st
parameter i1s the number of the last lins to be listsd, I¢
cmitted, then this Jdefaults to the sscond paramster; thus listing
onliy the given line, If both ths line numbers are omitted, then
th= third parameter is defaulted %o ths last line in ths fiis;
thus listing the entire file.

MERGE <file>[,<{1line #>,[<lins #11 - This merges the named file
into the current workfile, Thes opticnzal line numbesrs waork 35 in
LIST. The user should in fact think of MERGE as LISTing cons fils
into another, If the current workfils into which =2ns is msrging
contains identical line numbers as the fils being mesrgsed in, the

by
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currenrnt workfile linses will be guerwurittsn,

Ffil == the current workfile ko thes given nams
and then giwves ths wuser a new unnamed workfils, HAME  1s

equiwalent to

REHAME TO <file> @ EDIT

PLIST [<file>3[,<line #>(,{line #>31] - Thi=s is the =3ame a3z LIST
except to the current PRINTER IS devics, Glso, if ths file namsd
iz 3 TEXT file, the line numbers ars not output ts  ths print
device; thus givimng an unnumberd listing.

b=t
o

PURGE [<file>] - Purges from msmory ths named or current {(dsfsu
name? file,

EEHUMBER [{start line#>l,dincrement>l,<0ld =start lins8,0,<21d
1

£insl itrne#>] Renumbers the current workfile, Default 1s  to
renumber the entirs file by tens =startinmg at line 14. The first
paramsnter permits starting other than at 1line 16G:; the second
permit=s increments other than ten; the third and fourth
parameters permit renumbering parts of ths workfils, Ivf s
section only is to be renumbered, but there would be a ccllisicon
with existing lines outsid=s the range of section to  be
renumnkered, then no renumbering is done. If the rsnumbsring

would cause overflow of line numbsrs, then ths entirs file 1=
renumbered by ones starting st lins ons.

RENAME [{fil=s>] TO <file> - This renamss the first file to the
second name. If the first file is omitted, thes currsnt worbkfils
is renamed.

RUN [<file>][,<{1line #>1 - The first parameter is ths name of the
file to be RUN (TEXT files cannct bs RUND), The second 1i1s ths
starting line number, and defaults to the beginning of ths fils,
5.4 Error Messsges

Thz error messages relating te files and their probabls csusss
are:

Error # Meaning Probabls Causs
Invalid file nams Used 3 system fils name

Duplicate file name
File does not exist

D B A AL
P o~
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83 Not encugh memary Toz big, or toco much
85 Invalid asccess File i= ivats

1) Invalid password

67 Invalid line length

69 Invalid file typs

89 workfile not named NHeed a REHAME TC

5.5 The keys file
A special file is the "keys" file, This file contains the uzer
defined ‘"softkews", Due to the differsence= in hsardwars, the
Kangaroo DEF  KEY =statement works differently than the HPS5A G
KEY# statement, The 85 wussd four special keys which could
generate an interrupt in a program snd a3 branch could then be
made. Kangarao has no such structurse. Hence, our keys beconms
typing aids and can be defined as follows:
To redefine 3 key type

DEF KEY "<{keyd>","detining string”[;]
The defining string <can be anw string or string sxpression, If
ths optional semicolon is present, ths defining string bscomes s
non snsmitting key; 1.e., whenever that key is presssd, ths
definzng string 1s put into the dispisy, but no acticn is taken
until a2 RTN is pre=ssed. 0n the cther hand, if the semicslon iz
cmitted, then the key definition bLecomses a3 transmitting key,
i.e., as if there where a c3arriage rsturn at the end of the
string., HNow whenever that key is pressed, the defining string 1s

executed,

To change the DEF KEY definition usz the litsralize ssgusncs
CSHIFT-I/R

DEF KEY "1lit<key>","new defining string"[;1}
For example, suppose the user types:

DEF KEY "P","plist?

Then =wvery time he presses P, the computer will sse PLIST instsad
and try to do that. Now suppose he wishes to undoc this
definition, he would type:

DEF KEY "l1itP","litP";
All but four keys may be redsfined in this mannsr including ths
tep row keys, They are ATTH, EDIT. RTH, and the litesraiizs

{HP Priwvate?
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sequence 1tself,

By uwsing the literalizes ssquencs, the back arrow key, and the
inssrt key, unigue typing aids can be created, For instancs, ths
following sequences mill creste 3 tyuping aid that allows the user
to ktupe in thes name of the file and it will be copied from s
card:

DEF XKEY ‘CTL c’, ‘Copyw card to ""1lit 1itl-<R"’;
pressing CTL-c results in the display:

Copy card to ~ ’
The file “kews" <can be examinesd, lizted, editsd, renam=d,
renumbered, snd copied like sny cther user filse, If listed, ths
line numbers ars the equivalent AZCII value of ths key.

5.6 Gther Files

Besides preogram files, key files, the appointmant file, and text
files, there 1is the svstem file and lex files., Lex filses sre
assembly language files that reside 1n sither RAM or ROM and that
extsend or modify BASIC commands o+ functicns, The table bslocwe
deszribes these files as they appear i1n ths cstslsg:

File Tupe Type Access Existence

sppt A all When appointments exist

keys T all When keys redefinsd

<lex> L run only When copied in from card

ar on Rom

swstem S op sys only Rlways

{userprgm> B all When named

{usertext> T all kihen named
Those files that the operating system needs to do its work ars
lumped together intoe ths system fils, Included in this fils 1is
the device table for PIL, ths assign# file pointsrs, and
calculator variables,
S.6.1 The Calculater Yariablss Subkfile
Calculator variazbles reside in 2 subsst of the ‘system” fils
called the WYARZ file. This fils may be CLEARed, but no sther
file manipulaticns are sllcwed, Ihensver a varisklie is assignsd

“<HFP Private>
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cutside of a running program, it is =zaved in  this subfils., For
example, if the uzer types

¥=cint3.45 2 expl 2.5

then the walue of "x" is saved in this file until eithsr ths fils
iz cleared or tha wvariables x gets 3 nsw valu=s. Cslculstor
variables can be used to do caslculaticons cutside of =2 running
pragram,
To ze=s ths p of the YaRZ file, supposs ths user twpes

R = &.02e23 {Avogadro s number)
This ariable now exists in ths VYVARS fils and is accessibls
whenewsr noc proagram is running or stalled {(stopped without doing
an EZHNDDY, to be used in calculafnr computaticns., HNow suppcse 3
program i= run in which A is aszigned the walue 3.14, If the
program is stopped by tha 8TTHN key, and the user typss A hs will
get. I.14, He may slter this= variablie A i1n ths progrsm and resume
th=z pregram with this new walus. HAfter the program sends, 1if hs
tupes A. he will gef A O2E23., 1In otherwords, proarsm variables
maw be interrogated and altered independ:rt of calculstor
variables when a program is stalled wvia ATTH or STGP., Garbags
collection is dons by the apsrating system and is 1nvisibls to
ths user. The YARS subfile, however, is permansnt and grows
whensver a new wvariasble is assigned a values cutside of a running
or stalled program. The command to clear this file is

CLEAR YARS

which purges the calculator varisble file from memory.

5.6.2 Lex»x and Ram files

Lexx files ares files thst contain new commands, s.g. 1f thsre
were an assembly lsngusgs +ile on 3 msg card that definsd 3 nsw
BASIC function, it would be referred to as 3 lasx file., Files of
programs or text that resids in plug-in Roms are callsd Ronm
files, Kangarco 15 unigqus in that Eg3IC and text files may bs
put into Roms as well as assanbly language, The ability to put
assembly langusge files onto a card is snvisicned only  via ths
KEDOS =zoftware development progranm. These files appear in the
catslog as indicsted, and allcecw custcomization and expsnsion of

thes operating system.

“HP Private?
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5.6.32 DATA files
Kangaroo does not disztinguish 0ATA files from program filss
fact, DATA files are really B43IC programs which contsin
statementz., They <can be <created liks any othesr BSSIC or
file, or by E&RSIC programs themselves by uze of the A5SIGH
PRINTH# commands. Below are listed the commands uys=sd to <
and access DATY files, Howswer, =ince DAT] files are na
more thanm EASIC program=s mades up of DATA statements, any
progaram may hbe considered 3s 3 DATA file for another progr
it containz DATA =s=tatementz or if a3 PRINT# writes to 1t.
ASTIGHN#<num s=xp> TO <string sxprsssion> - whers ths <
expression? 15 a filespec, opens an exizsting file or creats
af the given filename
ASZIGH#{nuUm sxp> TO #* - closss the referencsd fils. {THIS
CARRY2VER FROM THE 85 SMD IS HOT NEEDED IN KANGARGG)
PRINT#<num exp>;<print 1list> - writes dats serially t=s
refsrenced file,
PRINT#<{num exp>,<line num>;<{print list> - wrltes dsta "rand
to the file referenced te the line number given i1n the ¢
parameter, If ths line exists, it 1is overwritten; slse,
inssrted into the file. HNote that 1line numbers ars 1n the
¢ te 9959 3and the length of 3 record <(or line’ is at mos
byte=, How=ver, the displasy can cnly show 88 charactsrs, s
ervror will be reported if the user tries to edit or list =
line.
READ#{num expr;<{read list> - serially reads from ths refsr
file inte the read list. HNote, the read starts at the first
statement in the file
RERDH#S U exp2>,<line pumd;<resd 1list> - reads startin fro
given line nusber, if it is a DATA statement.
RESTCGRE#CAum exp>[,<{line num - doss a RESTORE in ths resps
ASZIGCH# file,

4“HP Privatel
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5.1 Pefimitions

-

This chapter =xplains the power onsoft protocol. Thers are
several terms used to describe the power stats and clock spssd of
ths: hardwars and scftware, snd though they seem synonomsus 1n
mo=t respacts, they are not alwawys =so0. The first term is SPEED.
It refers to the system clock and thers are three states:

ystem is fully powered up and ths clocks are

FutlL SPEED: The =
running at 613 KH=z.

SLOW SPEED: The system 1s powsrsed up, but ths clock=s are st 4.5
KHz to conserve power.

ZERG SPEED: The system clocks are turnsd off, but the resal time
clock and the RAM refresh circuitry are active,

In additicen to the p ed of the 1internal clocks 1is the
AMAKEAASLEEP terminolcocgy:

AWARKE: This is the same az FULL SPEED and sxcept for the time 1t
tskes to process a key, is generally only when sxecuting 3
command, reading 3 card, driving ths beeper, running s grogram,
or using PIL.

LIGHT SLEEP: This is any time ths system is in SLOW 5
for input. The LCD, keyboard and all other interrupts
in this =state

DEEF SLEEP: This is any time the system is in ZERG SPEED, Ths
LCD is off. The only active key is ths ATTH ksyv. The comparstor
is active, but the sppecintment procsssing mayw or may not  be

active {(see ALARM CQHA/OFF below?,

DEAD: The batteries are dead, no power is being supplisd to ths
system and evervthing is off,
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5.2 State Switching

Going from one state %o the next is automatic and trans pa rent to
ths user, This ssction describes the state transiticon ssgquencss.
&.2.1 Light Sleep to Deep Sleep

This occurs when the wussr tupes the word BYE., or presss
SHIFT-aTTH, cr by the softuare when ns program, keyboard, clock,
or I/0 activity is detected for approximately fiwve (§) minutes,
6.2.2 Light Sleep to Awake to Light Sleep

This occurs automatically when the system procssses a kevboard,
clock, or 10 request, As soon as ths preocesscr is done, the
system is sent back to light slsep after a short {(approximately 3

eseconds) wait,

6.2.3 Deep Sleep to Awake

This transition can accur either by the user pressing ths ATTHN

kew or by an appocirtment coming dus, The abkility of the rsal
time clock to turn on ths machins can be overridden with the
command

RLARM OFF

0
J
[
P
m

The triggering of appsintments 1is turned off and can
turred on by the command

RLARM GHN

Th= other Appointment commands are describsd in ths nsxt chagtsr,

Timers mavy alsna wskse the copputer up 1€ & BYE command was
executed in a running prcogram stfter a timsr had bessn ensblsd,
Ths program will start executing the timer commandi{s’ in 3 normal
manner,
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5,3 Sleeping FPil

The PIL transformsrs consume 3 lot of pouwsr, and ths PI
cannot wake Kangaroo up from DEEP SLEEP, The followi
keeps Kangarco from timing out to DEEP SLEEP:

STANDEY OH

Thiz dizables the timecut and doess not allsw the LIGHT

DEEP SLEEP transition to occur wmithout the wussr typing

pre=zzing SHIFT-ATTH. In this mode the PIL, if sssigned,
powered up ready to process data, To undo, type

STANDBY OFF or

BVYE or

SHIFT-ATTH
6.4 Low Battery and Dead BRattery

Kangarooc switches from QUWAKE or LIGHT SLEEP toa DERD

following sequence.

hard

m

1> The software detects a low power signal from th
the low battery annunciator is lit in the display.

o

-
~.m
Do

2

m 1 m
b}

3
w Nen

b

b
3
n

in th

m

ware and

2) The system setz up a lower levsl battery detect and continues

to operate normaslly, with the annuncistcr on.,

23 UWhen the power level falls, th

sent to the display and 3ll procss

then goss to DEEP SLEEP. Any asttemp
t

in the sbove messs and going back te DEEP SL
DEEP SLEEP turns o the LCEG, the low battery
turned off alsoc.

L
g
¢

Kangarco remains in this stats until thes powsr lswvsl
above thi=s lower detect lewvsl or the batteriss 1
This i=s step 4:

4> The DEAD mode is sntered when the powsr drops be
-
~4

threshonld needed to maintain the time—-of-day clock an:
refresh circuitry,
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Ths DERD =tate switchss to the QUWAKE mode whenm frosh batferiss
are inserted 3and ths user presses ths ATTH ksy., The softusrs
then reinitializes RAM and asks the user to set ths time (zee
Chapter 2.
6.9 The ATTH key
6.5.1 Uses
Thes ATTH key hasz several uses:

a) Wake Kangaroo up when in DEEP SLEEP,

b) Stop 3 running program.

c) Stop a listing,

d) Stop auto line numbering.

e) Acknowledge an sppcintment in SPPT mods.

£ Clear the LCD and-or any errcr condition

g) Bresk card reader cperations.

h?> Brealk PIL operations
In as=zsnce the ATTH kay is the system BREQK ksy, If in EDIT
mode, whatever the system was doing is hslted snd Ksasngarss is
ready to accept a new command, {The user is saying 1in effsct,
"Machine, listen to me now."?
If in DEEP SLEEP, pressing ths ATTH key returns the ussr to the
edit fils last in. The only time this does not happen 1s 1§ the
machine went into DEAD state whils asleep. Rs notsd abkovs, ths
user is put intoc the SET TIME templste in this case.
6.9.2 Locking ths Machins
If & progrsam is runring but is not looking for input  from the
keybaard, 311 kew sxcept the ATTH key are ignorsd. Ts get ths
same effect whe no  program  1s  runniing, and to  prevent
unauthorizsd use of the machine, a mechanism sxists for locking
the kevboard, The syntax is:

LOCK <string expression?>

The string expressicn becomes & ‘password’ that ths  user HUST
aive whenever ths machine comss up from DEEF  SLZEP, i.s.,

“HP Privat
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whensver the user oressss the 4TTH key to turn on Ksngarsc. In
this cass the msssags
Paszword?
i displaved, and the ussr must tups in e password sxsctly a=
it w3as given in the LOCK command. Thih is 3an 3bsoluts securs;
i,e., if the password is forgotten, then the oniy wsw tc waks ths
machine up iz to removws the batteries. Gf course, all dats,
pregrams znd appointments will be lost
Ta cancel the PasSWORD, type LOCK 77 or LOCK <new string2, The
null string cancels the lock,
5.6 Sustem Reset
Since CMOS 1=z suszceptible to latch up and ths scoftwars mav lock
up., thsre ars two system resets available, 0One is to rsmove ths
batteries. If the computer is on, remcwving the battsriss for 3
secends will csuse 3 hard resst., (Resmeoving the battsriess whsn in
DEEP SLEEP will not do a reset however; allowing the user to
replacse them and not lose the contants of msmory., The
distinction is whether or not the machine is in DEEFP SLEEFP, 4
lacth-up condition that does not respond to thes ksy sequsence
below will occur when ths machinse 1is either full awaks or 1n
light =zleep. > The cother is to press simultanescusly
SHIFT-CTL-CLR and held for cone s=cond.
This causss a svstem interrupt and sends the softwars to ths
initisl coldstart location of ROM., Currsntly, this iz a softwars
reset, 3nd hence, if for some reasaon ths keyboard 1= diszblsed,
this will not work and the user will have to pull thes batteriss,
Either method is fatal to all user files.
<HP Private?
s -






A

O

~ 3
=

aron E.R.S.,>

s B )

e e e e
! | f
| APPOIMTMENT MAMuGEMENT | CHRFTER 7 i
| | !
e e o +
iR Overview

The pocket secretary featurss of Kangaroo are implesmsntsd 1n the
appointment managsment part of the =oftwsre, The user Sas tha

ability to:

#*Store appointments snd notes in a3 built-in
slectrenic calerdar
«S2t up alarms and be notified when an appointmant

is due.
#Search the calsndar for given items, dates, and
messages.

+*Have an appwointment execute any BRASIC command.

#Run BASIC programs according to a time tabis
stored in the calendar.
#*Display the current date and time continuocusly.,

There is an annunciator in ths LCD which will 1light when
appointment comses dus, Pressing the APPT key will then
the currently due appointment, If ne appointment i

pressing the AFPT key will then display the fallowing temgslate:

Day Mo Dy Yr Hr:Mn 8M #1M IHote

whers:
Day is daw of wueek
Mo is month
Dy iz day of month
Yr is the year
Hr

i
i
is the hour
tMn is the minutes
AM is AM, PM, or %% for 24 hour clock
stands for alarm number
1s a8 code for the type of appointment
1s the user’'s message or command

tN
'Note

bod
it
J
(4]
laad
y
m

The sbove fieglds are semi-protsctsd, i.s., the user wi

<HP Priwvate>
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able to delste thes szeparatorsz ¢ / or ¢ or # 3 nor ths Yr 1if in

wear mods. Kangsrcoo will svtomaticslly figurse cut any Fisld that
is mot explicitly =pecified,

V.2 Commands

The editing kewvs for manipulsting filss have slightly modifisd

action in the appointment file:

APPT : when the APPT key 15 prsss  the 3bowve tsmplate s put
intoc the LCD unless an appointment iz dus, 1In which cazs the Sue
appointment will appear. Pressing the STTN key acknowlesgss the
dus appointment, and the next past due appointment, 1f  any, 1=
displaved, Utherwise ths template 13 displaved,

CLR : clears ths LCD 3nd redisplawv ths templats.

RTH : causes Kangaroo to computs any needsd walues ncot §F1llsd
in, check for dav-date mismatches, store ths complsts sppointmsnt
in the appcintment tile, and displsy the complsts appointmsnt.

SHIFT UP-ARROW: positions the cursor at ths start of ths

appointment file.

SHIFT DOWH-ARRGOU: positicons cursor at  thes bottom of thse f1ilse
{most future appointment).

UP-9RROW: moves backwards in time through the appointmsnt file.
DOWN-ARROW: moves forward in time,

SHIFT APPT: sllows the user t see the interval for repsating
alarms, and extended wesr informatiocon, whils held doun,

SHIFT DEL: if the display iz wunchangsd, deistss ths currsnt
appointment, If the display 1is sltersd and then SHIFT DEL is
ress, the old appointment 1s sditted to ths currently disclavsed
appointment and re:laced.

FPast appointments appesar 1in the LCD underscoresd, wherssas
appeintments vet to go off ars not underscored,
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7.3 Filling in the Templats
Toe facilitats filling in the templsat the user 1is not requir
to zompiets 311 parts of the templat dreas not Fi1illed :in ha
default walues. For example, if the detsult tempiats iz 1n t
display, the tims will default to midnight if the dsw i1s changs
otherwises, it 1= he current time roundsd up to the next minue
Davs may be omitted and ths date put in, Kangarco will fill
ths corrsct day of ths wsek, Similarly, filling in ths Say
th: week but not the date is permisssble, Kangsros will figy
ocut the correct matching date. If the user wants ts make
appointment foir next Tuesday, say, hs types Tu+ in ths day ficl
and Kangarcco fills in the rest. 0f courss, thse wuser must sti
inssrt the tims 3nd messsgs
The sppointment management softwares triss to match the corers
date and day, if both are given, to the end of ths next wvear,
such a match doss not occur, Kangsroo givss an  =2rror unlsss t
user had previously set the EXTD status in time mods. In th
case, Kangarco ssarches into the future until it finds a3 match:
vear with twe asterisks (#%3 place in the vyear field 1if t
match is not in ths current century., Pressing SHIFT-AFPPT brin
inte the display the wyear of the appeintmant,
7.4 Repeating Alarms
The code for the type of appointmsnt wanted is includsd in t
digit and letter after the bell charscter in the LED. The dig
refers to the lewvel of alarm:
¢ no beep
1 single short beep
2 single long besp
3 twe tone alarm pattern
4 rapid segquence of beeps
S long low tons followed by long gh tcne
6 siren sound
7 repeat 2 every t5 seconds until acknowledgsd
8 repeat 4 ewvery 1S seconds until hckncwlsdgsd
9 repeat 5 every 15 seconds until acknowledged
The letter choices and their mesanings are:
“HP Private>

-

m

<

a -y
[[]

YO wem

s

D ow T e )

w0

o.

. ~ (U

ot Lanlh NS B (/IR

-+,

m mag nm

(oY)



H-ricrmsl ap
SHIFT-G
R~rspgat‘ng-dapointmant, rescheduls immediatesiy aftsr
going off
A-repeating appointment, rescheduls only sfter user
acknowmledges

If the user inputs an R or an A, the templatese changss to

Interval = Mo+Dw+Hr+Mn | DO

and the wuser then fills in the repesting interval. DOW means
af wsek for weekly repsating aﬂpointmsnts. For examols, sup
thzx uszzr typed the following inte ths appointment tesmplats:

Day 12/725/%r 03:00 AM  #1R !Christmas day
ang press RTH. Kangaroo responds uwith

Interval = HMo+0y+Hr+Mn | DGU
and the user fills it in

Interval = Mo+Dy+Hr+03 | DOUW
Then the alarm will rescheduls itsslf every § minutes u
deleted., Hote that Kangsaroo will determins that the day of
week i1z Thursdaw {(for the year 1580) and upon pressing RTH
display will s=show:

Fri 12/25/81 (08:00 AM #11 !Christmas daw
The dav of the week has several forms:

MON, TUE, WED, ...

MO+, Tu+, WE+, ... meaning next cccuring

MO-, TuU-, WE-, ... meaning Jjust presvious

MOY, MOz, MO3, ... m=aning first, sscond,

etc., Mondzyv of the
current month

This la=zt coptien can only go up to Sth day occcurance in any g
manth, and scmes davs andsor months maw only allow up to the
cccurance., Thi= gption 1is for s~h~au11 g appointments  an,
the second Tuesday of the month, For sxample, Suppoess
interval template were filled in s=:
Interval = 1+ 7+Hr+Mn | Th3

Then & repsating appointment would bs  sst for the third Thur
of ewery other month, {The extra seven days forces

<HP Priwvate’
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appointment processor to 3o to the next month.

7.5 Appointment Processing

In order to prevent possibly unexpscted rssults when app
go ofF Kangaroco actuz2lly gprocssses an appointmsnt ju
Qoing into deep =leep. Mhen an appsintment bescomss duse,
is a3 bss- tane spescified. Kangarecos will beep, 3and ths an
will light up. However, if thers is= 3 messags or ¥ 5 p
to be run, Kangaroo will postpone showing the messzage ©
the program wuntil no other procsssing is  being done,
Just pricr to shut,xng down for deep slesp, unlsss, of c
iz already in deep sle=p.

Thz user may turn off thi= fe2ture zo that no apgoint
proece=sed {(including beeping and lighting the annunuc
typing

RLARM OFF

This command turns off ths appointment processing. To
back on the user types:

ALARM ON

and the normal apposintment kandling is resctivated {(all
appointments will go off at thi=z time),.

When in APPT mode, pressing

RUN
will causs anv pending appointments to be processsd, i.=
appeointments are reschedulsd, nocte fields are displa

BRZIC statements are executed.

Ths user can also schedule gprograms t

fa)
command to bhe exscuted by replacing ths

tHote
with

>commsnd
For exampls, the following templats will set a rspesting
rus the program in REAM callsd "GETUP" every morning at &

<{HP Private>
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Day 0&6-724/9r 0£:30 am #1RE >Run *GETUP®
Intervasl = QC+01+00+G0 | DOW
Kangaroo will correctly fill in the missing templats vsluss so
that the program will automatically run every morning st ths s=sae
time.
7.6 Error Messages
Thz error messagss possible in Appointment mods ars given belsw:
Error# Meaning Probsble Causse
63 insufficient memory not encugh RAM availabls
163 improper dav field misspelling davw
1G4 improper dats ticld numbers ocut of rangs
1 as davsdate mismatch day & dats imcompatibls
F R impraopsr time riesld numbers cut ot rangs
14y improper alsrm sp=sc not (-3 or N or R
1 08 duplicate 4FPT two exactly the sams
149 improper repetiticn field not I or W or bad number

in interval field
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2.1 Time Template

the TIME fev, the cu

Wihen the user presszes r
sly in the LCD in the formnm

displaved cantinuocu

Day MosDy/Year Hr:Mn:Sc AN

£
beto
J
I}
n
m
e
\
ot
[P}
3
1)

If the user typ
=pi

es SET in time mads, the folls
template is di a

Set MoDyr ' Year Hr:Mn:3c ab

where:

Mo stands for the month

Dy stands for the day

Year is a 4 digit wear (needed to set the c
Hr:Mn:S8c are ths hours:minutes:ssconds resp
AM is either AM, PM, or #+ {for 24 hr time?

The default values are the wvalues of ths current tims or

time has never bheen set, Q1501-0G0 GQ:QC: 01 AM, and ar
wherewer the user fails to give 3 value,

2.2 Time Commands

RBesides the SET command the wuser can changs the format of xhe
month/dav/year information or even speed up or slow down the
internal clock with the following commands:

STATS - brings the status templats intcoc the dizplay. The user
car: change the datese format, time Fformat, and the RFPPT wy=ar
=

farmat, The templat
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Date: MDY, “Time: AM, SQopt: YERER
where:
MDY is month-A/dawvsypear format for the date
whether in TIME or SPFT mods
DMY measns dav¥month¥yesr formst
“Time the - denctes approximate time, a
#Time denotes exact time (see EXIGLT below?
Al can be pM, P, f 4 hr time:
YERR 1f left as is angsroc to only
trv to match the cafp dnd days 1in the
next calsndar wesr, 3nd i1gnocre ths ysar
field, or if
EXTD meanz find the first patch from ths currant
date up to ths year 9993 {(extendsd ssarch
EXACT - this command instructs Kangaroco to takse the currsnt fims
as exact, If this iz the fircst time that ER4CT hkas bsen typed,
the internal clcck is flagged as having bsen set sxusctly, Ths
next time, and all subseguent times that EXALCT 1= entsrsd,
Kangaroo figures a corrscticn factor based on ths totsl number of
"ticks" of the resal tims clock and th=s changss to  ths timese tnst
th: uzer has entered by adjusting ths lack sincs last typ:ing
EXACT.,
ADJST - results in the display
ARDJUST (N> + Hr+Mn+Sc.t
To =zet the clock ahead ons hour, place a 1 in ths Hr fisld and
press RTH, The time adjust c3n be plus cr minus {+-7-2 hours,
minutes, seconds, and tenths of & sscond., The (N> fisld allcus
for internal corresction to ths clock. The intsrnal rouvtinss ds
automatic srror correcticn on  the clock when ths user tunss
EXACT. When the wuszer ADJUSTs the clsck, a3 count is kept of the
number of “ticks’ of the real-tims clock bewutssn EXACTs that hzws
b=en sdjusted. Normal adjustments ars mads moduls 3¢ minutss
intsrnally. For large variaticns the user can maks ths
adjustment #Absolute by replacing the N with an 4,

RESET -

t cemmand clsars thse 3adjustment and srror factors snd
clear=s th

Bi
=3

8.3 Timer RAccuracy
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Th=s abcve ceommands referrs to the accuracy of
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clock., Kangzrco has no intsrnal trim  caspacitor for the clock
cry=ztal; hence HP cannct sdjust it for sccuracy at the factory.
Howewer, the uszer <can make a softuars corrzcticn vis the EHACT,
ADJYSET and SET command=s, The STATS template desmotss  the EX20T7
setting wiaz the "%’ in front of +the word TIME, Otherwizs, 1t 1=
8 tilda "7’ tao dencte approximate. The clock sheowvld bs accursts
to 3 minutes per month worst cass. Howswver, enwvirsnmenzal
factors and asging can affect the crystal accuracy.

Ths timer based caommands zuch as thase in the next =sectiscn shocld
cniy be used to tenths of 3 sscond. The kevbaozrd, LLD, PIL, and
system softusre tagether make resolution greatsr than  tenths of

dubious walue,

2.4 BRSIC Time Functionsz

Kangzroo allows BASIC to access the real time clock via the ai&i
standard functions below:

TIME$ = a string giving the current tims in HH:MM:55 formst.
DRATES = 3 string giving the dste in YY-MMADD formst.
TIMHE - 3 function returning ths number of ssconds sinces midnight.

(7]

DATE - a function returning the vear and dayv of ysar in  the
format YYDDD, e.g., 81013 is Jdan 13, 1381,

<«HP Privatel

OGN TIHER #{integer>,{seconds> <command> - sets ug timer
intsrrupts for running programs, A program may contain up to
1680 OGN TIMER statements (limited cnly By availsbles RaSMY, which
can instruct Kangarcoo to executs any “legal after THENS
programmabl* Cﬂ¢mand or commands ssparatsd by 8, Gftsr the
command 15 exscuted, if 1t was not a3 GCGTE, contrgl 1s returnsd to
ths next lin: to be executed sz if thes timsr had not gons off,
Ths OH TIMER commsnd is an interrupt, and as swuch, when it 1is
finished processing, control return: to the line from whencs it
was called,

Kangaroc alsc has three cother time relsted EBa3IC commands, &11
of them use seconds as their parameter:

BEEFP {<fraequency in Hz> ,{ssconds>]1 - thes seconds is ths amount
of tims ths given frequsncy is heard fraom the bssper. NOTE: THESE
ARE APPROXIMATE! If ths =ssconds ars omitted, ths dsfauit
dui~ration 13 approximatelw €¢,lsscs, If the fregusncy is cmittsg,
the defsult iz spproximately S00C¢ Hz,



DELARY <seconds> - ths LLCD cutput rats, Essylts and

held in the displasy wuntil the delay 13 finishked,

value 1= one Fecond.

WAIT <second=> - causes 3 gsrogram  to suspsnd sxscetisn f
specified number of seconds asnd then resume,

“HP Private>
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3.1 General PIL Commsands

All periphserals for Ksngaroo will interfzace wia thes PIL  lczop
swstem, Kangarocoe requires that any rceriphsral must have its cun
proce=sor to interpret ths commands 1t sends, The commands thst
are integral to Kangaroco 3sres general in naturs for 1nitiaslizatisns
and writing to peripherals. Specific periphsrsls will have thsir
owr manuals explaining how they intsrpret these gensral commands,
fin sdvanced 10 ROM {(AIC’ will be written for Kangaroa, but wilil
be =old ssparatelw. All of the commands bslow ars programmshie.
ASZIGNIO - This command initiates the auto sddressing featurss of
PIL. The 1loop can contain 30 psripherals, Ksngarco assigns 3
number to each psripheral and then the display shows:

nn Devices on loop
Device #01=";_ *

The user types in a two letter mnemonic which stands for the
device name and can be used in the PRINTER IS and DISPLRAY IS
commands in programs. For example, 1f the locp has (in crder: a
TY., a printer, 3 Special K and a plotter thenm the Fullcuxng could

be a2 history of what was typed:

ASSIGHIUO

04 Dewvices on loop
Device #01=",;T%"
Device #02=":PR"
Device #03=":3K"
Device #04=":PL"

Ths device mnemonics can appear in & string after thse S8S3IGHIG
statement, e.g.,

ASSIGHNIO ":TV,:PR,:5K, :PL"

m
Pt
(4]
)
1

CLEAR LOOP - sends devices clear to 31l peripherals an th

CLEAR ":dev" - =ends a device clear to the named dewvice,

n
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DISFPLYY IS5 ":dev!l, dew2l,...33% - makes thes namsd dsvics
targst devicel{s3 for 311 DISP ststemsnts snd display fun
A1l output th at uld mormally go to  the LCD iz sisc  ro
ths named dewic .
DIzaPLAY IZ % - redirscts all display cutput back ts t
{Unlistenz the DISPLAY IS devices.?
ENCLINE - {=ztring expressian’> - outputs {(string> 2t =nd

— - =

print statement rathsr than the normal CRALF.  Ths sxpress
be from 0 to 3 character= long.,
LISTIO - lists the devics numbers znd thsir assigned mnsme
GFFI0 - This =zhuts off the loop, i1.2., all PRIKT an
commands default to the LCD., Kangarocao remsmbers th
configuration and, as long as the lwop 1s not changed,

reztored with the RESTGREIC command below

PRINTER IS ":devl![,:dew2[l,...11" - sct=
3=t of all PPIN: and PLIST =ztatements.

PRINTER I5 # - redirects all printed output to ths
DISPLAY IS device(s),

RESTOREIQ - This coamand restores ths loop to its
configquration, without having to reassign device namss.
leng as  the numbsr of devicss to be assigned has not
Kangaroc will assume the gscometry of the loop has not cha

n zu

o
v

noe
RS T ]
(2]

[

Ty
o+ M
m

m

The above cammands could be used when the user moves Ka

from one physical location, say his home whers he has

peripherals, to ancther, say his job where he has no perip

and back to the first locaticn. The OFFIG command will
loop configuraticn asnd device namss uyuntil a new JSSIGHIG
is entered or RESTOREIUO is tuped.

RIQ <<{reg number>)’ - numeric functiocn which rsturns ths
valuye or the contents of PIL chip register numbsr regusst
register number mus=t be bestween € and 7V or slse sn srror

STRHDRBRY ON - Inhibits thes PIL timscut so that Kangarco r=s
to proacs=ss PIL  interrupts, HNote, this command can bBe 1
when dealing with periphsersals which do not pass on inf

while they are "busy”

STHHDRY OFF - disables the STANDBY ON command so that

timeout takes place.

Y > ) - writss th

WIO <(<{reg numbser>,{numsric s ion s
sctly to the PIL chip

n
-
expression as an integer valus di

<HP Private’;
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specitied, Cauticn, at this time, thsre i1s no goocd documsntstis

cn the PIL chip for directly asccessing and writing to the chip.
Such things as turning on the gscillstors, addresssing ths loag,
de=laring talkeser actiwves, stc, are the responsibility of ths
user,

9.2 Device Dependent Data

Kangsroc will send dzvwics dependent dats around ths locop  for
specially controlling =spscific devices, To do  this, the wyser
make=z the device the display device and then usss DIIP CHR$C( w2,
where xx is the decimal egquivalsnt of the device depsndsnt data.
For example,

DISP CHR#{214)
puts Zpecisl K into doubls widse, column cut mode.

OQther devices m3y use dsvice depends

nt data as commands which
cause them to perform predetsrminsd cope

rations, Thesse commands

can be sent by making ths device ths print device and senc:ing
escape ssquences. For example, the TY interface will interprest
EJ

as thes command "home the curscr te the upper lsft hand corner of
the screen.” The user will have to refer to the specific
periphsrsl manusal toe find out whether or not that pesriphsral
interprets certsin data frames as dJdevice dependent dats {is,
commands )., Most listeners {eg, printsrs and plotters) rscognizs
€FCepe sequences as commands; whereas mest talkers (sg, cssssits
drivers) need HPIL command frames separaste from data frames,

9.3 Error Messagss

The error conditons that Kangaros detects when using thes loop
ar

e
Error # Message Probsbhls Causs
Ve lcop timeout PIL unplugged or psrighsral
not powered up,
rd more narss thsn devices Either parsmeter list toc

<HP Private’>
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lormg in 83ZIGH
devicss on RES
Fa<] no loop responss Periphsral not
) invalid trarnsmission {arduware error
vy nat controller Kangaroco is not active
controller
=] loop not assigned need to ASZIGHIC
73 loop waz not sawed tried RESTCREIG without
first using GFFID

+HP Private?
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| Card Resader | CHAPTER 10

! |
e ettt —————————— —_————— e -
1a.1 Specifications

Th= card reader can stors up to &332 bytes/ s on the msagneti
lve CS3Ircs

sid
=, =0, the base machins memory can bs store
Th= card centainz the following informaticn besi

Data twupe: BASIC program, text or appointment,
Size: number of hutes regquired for load.
Humber of tracks in file.

Track number of this side,

Filename.

Time date: date and time of file creation,
Checksums

Password: file security, nct displayed.

In additiaon, the card may contain a write protect fla

e}

10,2 Cammands
Ths usser commands are baszed an the COPY command. Recall that
file is specified by

filespec = "filenamel:desvicelpasswordil”

Far the card resder the device is sithesr CARD for card or POGER
for private card, To use the card resder to copy 3 fils 1nt

RAN, tupe
COPY CaRD T0 <{filsspec>

or

where filespec! mu
copies the car

“HP Privatel
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or

where the
a card,.

the file 1
Note. the
listed ar

saftwares
loaded, pu
PROTECT -
protect 3

seccond to
UNPROTECT

CAT CaRD |
header inf
data store
type, trac
card read,

HP
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Mo

ionsl password 15 used, it must match thst on ths card
v will bBs shorted, In ths first cas=s ths "filsname” i=
ested in RAM and that on the csrd is ignorsd; in ths
ilenamsZ"” 1is used, byt "filesnamest" on ths card must
enamel” the user gives,

COPY <file=zpecz> TO CARD

COPY <filespect> T4 <filsspecl>
device iz gither ZARD or PCARED, copiss ths RAM £ils txo
Rs abows, ths sscond form allcocws a differesnmt nams $or
n RAM and on the card.

PCARD option secures the file soa that it cannct be
recopisd to ancther card. This opticn 1s for securing
curs or 3n JEM s>, Such s privats program c3n only be
rged, or run. Listing and duplicating are prohibitsd,
This writes 3 write protect code befors th= headesr, Ta

card takes two passes: the first ts writs dasts, the
write the protect flag.

- This erases ths write protsct,

" CAaRDY [ *:+PCARRD" - This allows the ussr to rsad *the
ormation off the card without actually reading in the
d on it, Kangaros will display thes file name, f:1ls
k numbsr, number of tracks, and dste of creation of the
EGMI" 15 a BATSIC program 1700 bytes long, and supooss
user wishes to protect ths card. Thsn ths fzlloswing
oculd oczcur (3ll caps are user inputs):

COPY "PRGMI"™ TO CARD

03 Tracks required;

Copy to card: align & [RTH1]
Pull csrd ...

Verify card: align & [RTH]
Pull card ...

Track t done, insert track 2
Cepy to card: align & [RTH3
Pull card ...

Yerify card: align & [RTHN1]
Pull card ...

Track 2 darne, insert track 3
Capy to card: align & [RTN3

Pull card ...
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Yerifw card: align & [RTH]

Pull card

PROTECT

Protect. card: align & [RTH1

Pull card ...

PROTECT

Protect card: align % [RTHI

Pull card ...

PROTECT

Protect card: alian & [RTHN]

Pull card ...
How suppese anothsr ¥angarco user wishss to copy  this card
his machiner. The seqguence cculd be (szsuming hs lozds tra
fir=st):

CAT CARD

Catalogus card: alian &% [RTH]

Pull card ...

{Track 2 of 1>

PRGHM B 1700 12-/°25-21 09:30

COPY CARD TO "MYCOPY™ _

Copy from card: align & [RTN]

Pull card ...

Track 2 done, insert track 1

Copy from card: align % [RTH]

Pull card ...

WARNING: too fast

Copy fram card: align & [RTN]

Pull card ...

Track 1| done, insert -track 3

Cepy fram card: align & [RTN]

Pull card ...

WARHIHG: too slow

Copy fram card: align & [RTN1]

Pull card ...
10,3 Error Messages
The c¢ard reader is "smart?, i.e., the order cof ths cards
repetition iz immaterial, and ths hsaders ars chscksd to
sure the cards are from the same file, thsre is snough memory
if the cards are blank. If the softuwarse detects an srror {du
timing or a write protect), the appropriats serror msssags

displaved,
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or#

Meaning
readswurits srror
filenams mismstch
write srotected

not part of filse
verify failed

not enocugh memcry
bad password

‘0
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Bad csrd, or
Wrong filss=p
C3rg hss wri

need to UKW

User mixed u
Bsd record,
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The language definition for KAHNGARGOO sdherss to the 4HZSI Standard
©3. 6015781, "American HNaticnal Standard for Minimal EB83IC,
Japuary, 1373, In some areas, KANGRROOC includss enhancsments to
minimal ERSIC, and i1n such casss an sffort has bhesn mads to
anform to:
32 committee recommendations of subgroups of K3JdZ
b>» HP &5h
c) proposed ANSI Lev=l 1 BASIC., as of Dec., 1980
There are incompatabilities between &) and 22 above, and Kangsraoo
tock the =tand that the svntax <shocvld support Lsvel I whsrsvsr
theres was a conflict, This has led to 3 fsw spslling differencss
ith the @85, but the capabilitiss are still there,. Appendix g
decuments those differences,
11.1 Numeric data
Kangaroco allows three types of numeric data: REAL <(floating
point», SHORT {flcating point), and INTEGER {fixed point..
* Real number=z are stored with 12 digit mantisss,
three digit exponent, and cne digit mantissa sign.
The mantisss is in sign-magnituds form, and the
exponent is in sign-complement form (10°s complemeant?.

<

Range + or-- 9,35389%33333E+ or - 493
* Short numbers are stored with S
twe digit sxponent, and ons dig
is in sign-magnituds form, and
sign-complement form {(1i's co
Range is + or - 9,9939E+ or -

* Integers ars stored with § digits,
Range is + or - 99399

(iU
l.'"
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11.2 Lharacter string dats
BASIC will handls character
characters, The charscter st
of any lerngth from zero char
availakle memory. The strin
=tring.
Minimal BS2IC rsquires that &
Level 1t =ssws 1t  cshould be
probabkly the imput 1ins lsn
line; hence, the default str
characters=. Thi=z 1= alsoc the

11.3 Arithmetic Operators
Gperator
+ Add
-  Subtract Jor if unary
* Multiply
7 Divide

\or[IY¥ Integer divide ¢

* Exponentiate

11.4 Relational cperatoers
Operator
= Equal
{ Leszs than
> Greater than
{= Less=s than or equel
>= Greater than or egual
<> or # Not equsl

Wherr relational aperatars ar

return the value 1 if the r

“HP Privatel
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s compossed of snw valid &3CI11
or =strings for short, csn bs
to 3 maximum limited only by

erigth zerc is called the null

aglt  lsnagth should bBe 12, Dut

3 as a lins., Ths 1:1ntent 1is
Kangsroc hazs a3 32 chsrscter

ngth has besen increased toe 322

h ef a string functicn.

Example
A+B
te A-B or -9
AxE
R/B
A DIV B ;. A\B
AR
Example
a=B
R<{E
AXE
R{=E
A>=R
R{>EB or S¥E

lusted in  an sxprsssicn they

is found t2 bs frue, or ths



walue 0 if the relaticn i1z falzss., For instance, R=E 1= svalusted
as 1 if A and B are eqgusl in valus, and as G if thsv srs unsgusi.

Strings !
same characters in the s

ths
String insqualitie=s <compars each string character by charactsr
until an ineguslity is found, or until one string terminstes. if
sn inequality is found, the charscter with lowsr ARECII cods will
be the lesser, If no 1inequslity is found and 1lengths are
unequal, the longer =tring is the grsster.
11.5 Logicsl or Boolean Operators
Operator Example

AHD Legical "AND" R AND B

oR Loegical inclusive "CQR" 8 OR B

EXOR Logical exclusive "GR" A EXCR B

HOT Loagical complement NOT 8
Like the relaticonsl coperators, the evalustion of an sxpression
using 1logical operators results 1n the wvalus of 1 if ths
expression is true, the value 0 if the sxprsssion is falss
11.6 Menu of commands and BASIC Statements
This =secticn gives thes syntax and 3 short explanation of =211
commands and EASIC statements, The langusge conforms te  SKET
Minimal B&SIC and extsnsicons conform to the PRGPGSEDRD 9NZI Lsvel
standard where appropriaste. This has csused scoms diffsrences
with the 85, which are enumerated in dppendix {.

ALARM QOFF - +turns off the appeointamsnt procsssing faor fSuyturs
sppeointments,

ALARM ON - reenables appcintmsnt processing,

te opsn 3 dats il
nd RERD#numbsr>,

U]

ASSIGH#<number> TOQ <Kfilespec> - wused
Subsequent access is by PRINT#<{number> 3

ASSIGH#<number> TO * - closes ths data files,
ASSIGHNIO [<assign 1ist2>3 - initiates the PFPIL autoe assian

<HP Privatel
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AUTG [<beg line>l,<incrsment>3] - sllows program linss to be

numbiersed  sutomaticalily, I¢ o parameters  ars specifisd,

numpbering begins with ten =2nd is incremsnted by ten, Presssing

ATTH turns off RUTO,

BEEF [<{freq>[,<secs>31- sutputs an  sudible scund. I£¢ no

parameters are spscifisd, the fregusncy is spproximatsly SGE00 =z,

and dursticon 1is .1 second. By =pecifying parameters, ths user

car: change only tha frequency, ar both frequency and duratizn,

Hote: the frequency is only approximats

BEEFP 0OFF - turnz off the beespsr so that no bssp i1s output,

BEEP OH - re=snrnablesz the bseper.

EYE - turns Kangaroco off. Same as SHIFT ATTH.

CAlLl <filespec> - subroutine call to ancthsr program, Embsddsd
I statements act a5 returns to calilir ogram. Parameters T3y

EH tatemsents act returns to liing prograz Barameters W

be passed wvia DATA files,

CAT - produces a cataleg listing of information asbout thes currsnt
warkfile,

CAT ALL - catalecgs =211 files in msmory,

AT APPT — DPISPLAYS THE CATALOG CVNTARY OF THE APT. FIilLE.

CAT CARD - return=s the hsader informsatisn on 3 mag card.
C AT REYS —TI15PLATS THE <ATAWGE ENTRY oF THE Kevs Friie .,

CAT <filename> - catalogs the namsd file,.

CLEAR LGOP - sends device clears around ths PIL to 3ll devices.

CLEAR ":;dew" - sends specified device 3 device clear.

"

CLEARP YARS - clears the YARS file.

CONT [<lirme>] - continue sexe i fa
specified lirne, or whsre it was halted, without slt
conditicons or mades,

COPY <filsspecl> TGO {filespec2> - device to device transfsr of

N

files,

DATA - provides constants and guocted or unguotsd text from which
READ can obtain vwalues for naumeric and string variables,

DEFRULT OFF - returns machins to normal srror processing.

DEFARULT OH - prevents ths following math srreors from halting

<HP Privat
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program sexscution by providing defsult waluss foar sut-of-rznge
results which occcur in computsticns or sssignmsnts., The defauit
waluss allow 3 program to sxecuts completsly, wuwsing ths default
valuss, rather than stopping dJdus to any of thssze math srrors,
Ths default valuss are:
ERROR DEFAULT YalUue

integer precision overflow + or - 955355

Short precisicon overtlaw + or - S5.5332E32

Real preci=sion overflow +/- 9.5%9933593522E45%

Underflcow (a3ll data tyupeso Q

S3EC, TAHIH#*PIA<23,N:odd integer 2 SE4=9

Zero to negative power e 2E453

Negatiwve ¥ *° Hon-integer X A i

Jera © zero 1

Division by zera +/- 83,55335353933%3E455

CIEC{N«PI 3,99935353553E45393

DEF FH [<param list>] - inals or multiline function dsfinition,

=
Alicws opticonal parameters,

DEF KEY <key>,{re=def>[;
presence of a trailing
redefiniticn iz tranzmi

DEtL.AY <{secs> - used to speed up or slow down the ocutput rstes to
ths LCD,

DELETE [<teg line’[,<end 1line>3] - delets 3 lins or secticn of 3
pragram, If anly cne 1line identifisesr 1is specified, just trat
line 1is deleted. If twoe 1lins identifiers are specifisd, ths
blaock of 1lines is deleted. If nc paramsters, then the currsnt
line 15 deleted,

DIt <var list> - used to declare the number of dimensions and the
maximum number of elements in sach dimensicn for REAL precision
array variables snd initializes 31! elements to "undefinsg". Ths
mawimum rnumber of =lements is limitted only by asvailabls memory.
Thz number of elements can bLe calculated a3 available mamory
divided by elsment size, whers =slemsnt size is 3 for integsrs. 4
for shorts, and 3 for reals.

DISP <disp list> - causes the items spscifisd in the displsawy 11zt
to ke displawvsed on ths LCD {gr DISPLAY IS dsvicel. Excent Sor
ths ocutput device, this is the same as a FRINT statem=nt.

DISPLAY IS “":dew" - specifies ths device on which ths narmal
system messages 3re displaysed {in sdditicn to the LCD2,

DISPLAY IS % - specifies the LCD as the devices on which normsal
system messages are displaved,

<HP Private’



DISP USING - Except for the sutput devics this is thes sams 3= ths
PEIHT LHSING command. Ses 1t bsliow,

) - giwves ussr 2n unnamed workfils of toups last in,
EDTT aQ e

EDIT EBASIC - gives user an unnamed EBRIIC workfils,
EDIT TEXT - gives th=s user sn unnamed text workfile.

EDIT <filespec> [,<{filstype’] - preturns workfile named Cafrer
tupe match if necessary,

END - the highsst numbered lins of a praogram, and terminatss
preogram execution, Kanqa.eo does not requirss the EKD statsment
gincs ths opsrating syvste already has one at th= end of the
file.

EHD DEF - the lazt lins of a3 multiple line function definiticn
ENCLINE <string> - at ernd of every printed lins ths given str:ing
iz cutput, NHermally this iz a carriags returnslinsfesd. The

string is limited to & to 3 characters.

FETCH [<1line>l - gets t!} given line number, resdy for editing.
The default is the current line,
FETCH KEY <key> - get=z the giwen key ready for editing.

FETCH <string>[,<line>] - ssarches ths currsnt file ¢ =
string, starting at the opticnal lins, rsturning that lin
found ready for editing with ths curscr at ths heginning of ths
strinag. Note, the =search is for tFe qi“en string and henrcs
capitals or the lack of them are significant,

FOR <wvar>=<{start wvalu=: TO0 <end value> [STEP <{incrsment>] - *ths
FOR statem=snt 1is used with the HEXT statemsnt and dsfinss nou
mary times a FUR-WEXT lcap is te be sxecutsd, Thes lcop countsr
must be a simpls varisbls. If no incremsnt wvalus 1s spscifi=g,
it default=s tc one.

GOslEs <linme> - transfsrs proaram control to ths subroutins
beginning at the specified lins,

GOTO <line> - transfers program control to the specifisd lins.

IF {bonlean exp> THEN {legal =statemsnt?>® [ELZE <{lsqal statementl]
- the IF...THEN...EL3E statsment providsz conditiconal brarnching,.
If the expression i= evaluated as trus, sxecuticn is transfesrred
to the =z=pescified lime or the statsmsnt 135 sxscutsd, I¥f f3lss =nd
ELSE is not specifisd, execution continusz on the next lins, Is

“HP Privatel
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<Kangarco E.R.S.7
<08/ UESSY

fal=z=s and ELSE iz =gpscifi=sd, sexgcutian i=s  trsnsfsrred o the
specifisd ELSE line, ar the specifisd ELZE statement 1s sexecutsd
Thz folleowing statsment=s cannot follows THEM, ELSE, g ERROE, o
oN TIMER:
DATA IMAGE
DIM INTEGER
DEF FH NEXT
END aPTICH AHGLE
ENL* DEF OPTIQN BASE
FOR REAL
IF SHGRT
IMSGE - used with the PRINT USIHG or DIGSP USIHG =stztemsnt to
specify format. Kangaroo allows sither uppsr case o lower cass
specifications., The permissable IMAGE formats are:
Image Sumbaol Purpose Comments
Swmbol Replication
X Y Blanks Go anywhere
wou n Text Go anywhers
T n Text Lo anyuwhere
D 3 Digit Fill = blanks
z Y Digit Fill = zeros
* L Digit Fill = zeros
S n Sign + or -
M n Sign Blank or -
E n Sci Notatien Format = ESDODD
. n Radix Radix is .
c n Comma Number seperstor
R n Radix Radix is ,
P n Period Number ssperstor
A v Characters Strings
¢ ) Y Replicate For specifisrs only
K n Compact ~G=sneral purposs
P n Delimiter
/7 v Delimiter Cutput CRALF
INITIALIZE — INITRLIZES A MASS STORAGE uNITS MEDIUM.
INPUT <{input list> - sllows valuss to be assigned to variablss
from the keyboard during program sxscution,
INPUT "userpreompt”; <input list> - allows the user ts changs the
normsl input prompt (a3 gqusstion mark) toc a3 ussr definsd prompt,

This can be any =tring.

INPUT "ussrprompit”,{initial string>:;<input list> - sllaows ussr tso
specify an 1nital wvalue string for input, The uyssr promgt is
protected, but ths editing keys are sctive owver thes 1initisi

string.

<HP Privatel
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INTZGER <wvar list> - i1sed to dimsnsicrn and rsssrvs storage soscs
for INTEGER preciszisn warisbhles - simples snd seray

LET - wused to aszsign a walus to 3 variable or wvariables. Ths
word "LET” iz opticnal in the LET ststement,

LET™ FN - AsSIigNS VALWE TO BE RETURNED F=ROM A DEF FA-

LIST [<filename>ll<tegin 1linesl[.<end line>l] - output 2 listing
to the display of all or part of the <{optionslliy named) progranm
in -order from the lowest numbersd to ths highest numbsred lines.
If ane lxne identi rxPr is zpecifisd. only that lins is listsd.
(9 screen’=s warth, If two line idsntifisrs sre specifisgd, that

bBlock c¢f lires iz 11 -ted.

sf the PIL loop,

LISTIO - list=s the mnemonic assignmsnt

LOCK <=string> - locks the kewboard so that the user qust sniter
ss

the password tc hawve access., This is an 3sbscluts curs,

MARGIN— SETS coLumN OF "END oF LINE  BEEP.

MERGE <file name>l.<beg 1line>(,<{end 1ine]]} - mergs=s named ¢:ils
into currant workfile, fergse  acts as a LIST into the currant
file 3t the =start merge linse f{or current line if defaultac?
betwesn the bea line 2nd end line {or the whole fFfilse 1i¥

defsulted).

NRAKE <string> - names the current workfile and gives the ussr 2
new, unnamed workfile,

MEXT - used with the FOR ststsment, dsfinss ths last statemsnt of
3 for-nizxt locop and causes the locp counter to be incremsntsd and

te=zted.

OFF ERROR - cancels any ON ERRCGR condition currently active,
OFF10 - deactiwvates ths PIL
onfiguration in system m@memory

RESTOREIQ.

r nding ON TIMER#. No furthsr
cccur untill re—-activatsg,

U]
U]
L)
o}

OFF TIMER# - deactivatss the cor
intserrupts from that Limer will

OGN ERROR <legal command?> - used to prevent scms rscovsers
program sxecuticn errors from halting sxecution by caus
branching when an srror occurs and supprsssing  ths narmal o
process, oH ERROR overrides CEFRULT., Any statsment  or
statements legal after THEN ars permiszsabls, If the commang 15 3
GOTO. centreol is passed to that line. If thers are more commands
cn the line, they will hbe ignored in this case. Gthesrwiss, Ths
commandls) are executed and control is automsticslly rsturnsd to
th= line after the srror causing line,

OH <exprsszion> GUOSUB <linslist> - sllow any one of ons ar mors

“HP Privatel
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subroutines in  fth2 currsnt orog

value af the numsric sxpression

thz first line Idsntifier 10 th

Return iz to the =statem=2nt follo

ths list,

ON Jlexprsssion> GITO <linslist> - allows program control Hs5 bs

transferrsd to ans r more statements in ths currsnt  program

based on the value of the numeric expressicn. & wvalus gf ons

correzpond=s to the first line i1dentifisr in the list, twgs to the

second, etc,

a4 TIMER# <number>,<secs?> <legsl commsnd’> - allows ussr-specifisd
intsrrupt 1ntervals for different timsrs hihen ths Inbarrupt

occurs, the specified acticn cccurs. Control returns ts ths line
following the cns which wasz exscuting when the interrupt cccurred
unlzsss the command is 3 GGTO.

OPTION ANGLE DEGREES | RaDIGNS - ssts  trigonsmstric msde,
Defsult iz radians, 2ption ansle transcends prograss.

GPTION BASE - allows the Jdefault lowsr bhound of arraws ts be

specified as one rather than zero. GPTICHN BASE 0 is ths dsfavilt,

but can be includsd €or Jdocunsntastion purpnsss.  Thes OPTIGH BasE

statement must be bhefaore any DIM, REAL, 3SHORT, and INTEZER

statements, and only aons OGPTION BRSE ststement is allowed 1in a

pragirsm,

PACK. — PAcus THE cONTEMTS o A MASS STORAGE PEVicE-

PLIST {<filename>l{<bsg lineX>[,{end line>3}] - sams as LIST sxcspt
thst the listing sppears on ths current print dewice. Text files
are listed without linenumbers,

POP - pops O35UR returns of ¥ the =stack. Used 1in exceptiocn

handling "cufxn_i.

PRINT L[<print 1i=zt>] - causss the 1tems specifisd in ths print
lizt to be cutput to the current print device, The items=s can ke

variables, array identifisrs, sxpressions C(excluding multizls
line user-defined functicons), or THE sspzratsd by commpss or semi-

caolons. Twe commas in a3 row cause 3 field to bse skiposd, B

CR-LF is output if no print list is included. & zsmicolon at ths

end of the list =supresses the normal CR-LF,

PRINT USIN G —

PRINT# - used to recard wvalues onte the specifisd fils In
serial 3access mode, recording starts at thes besginning of ths f1ils
ar after the last data i1tsm s d In random sccsss mos
with the defined record numbsr e 1 s recording starts
beginningy of the dJdefined rscordg T data list can 1
variables, conztants, and literals, separatsd by commas.

PRINTER IS “:dsy" - redefinses which devics is wused For PRINT

SHP Private>
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p
[

statements=,

PRINTER IS # - defaults print davics to LIOD,

PROTECT - card reader command to write a "write protsct” onts the
card to prevent inadwertent copwing to the card.

PURGE [<{filspame>] - removes named fils fram msmory., If no fils
name iz giwven, the current workfile 1= emptied,.

PUT —"PRESsE=" A wEY (UVYERSE '6€T)
PWIDTH <expreszion> - sets width o printed 1lins {numbsr o&f
cheracters output) befors 3 CRALF 1=z outputb,

R&HDOMIZE [d=seedi] - re-ewalustes ths rsndom numbsr ssed.  dith
rno parameter, the ssed is gensrated using the syustsm timse., id1th
the: parameter specified, the paramster 1s wused to compute the
sced, an3d the "random" number segquencs will be rspesatsbls., g
seed of 0 giwves ths sequencs of ail zsros,

RERD dlist> - z=pscifiss wariables for which valuss are tc be
aszignsed from a DATA statemsnt. Csnnaot be sxecutsd from  h=s
keybosrd,

READR¥ - retrieves wvalues for variztblss trom  the specifisd fils,
In =zeri1al access mode, reading starts st  the beginning of ths
file or after the last data ttem accsssed, In random accsss
mode, with the defined record number spscified, rsading starts at
ths beginning of the defined rescord. FEEQDH® can bes ussd to
reposziticn the data p ainter by amitbting ths wvarishis li1st  3in
raeandom mode. The wariables in ths wvsasrisbls list must &s
separated by commas,

RERL <{war list> - used tec dimension and ressrve starags spacs for
naon- subscripted and srray wvariables snd declars them as full
precision,

RE¥® = sllcus inssrticn of non-sxecutsbkle remarks intc the listing
af & preogram to pravide documenticn snd make ths program sssisr
to follow . The ! character may be ussd in place of the word
RE?®M,

RENUKEER - allows thes program to bs rsnumbersd. If na paramstsers
are specifisd, numbering begins with ten and is incramsntsd by
ten, Complete syntax given in Chaptsr §, Secticon 3.

RENRHKME [<{filsname>] TQ <{filsname> - allcows any file to be given 3
new name. Default is current uork?ile.

RESTORE [Vline»]l - repositicns the dzta pointer teo ths bsginning
of the lowsst numbersd DATA statement in ths current pragram, or

<HP Private)
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to the giwven line.

RESTORE# < rumbker> [,<{line>]l - restorsz the Jdatz pointer in <he
numbered data fils to the opticnal lins or bsginning of the ¢$11s,

RESTOREIND - reactiva
definsd by the wuser
erraor is repotrted.

RETURH - the la=zt 1line of 3 =zubrowtine
back to ths statement following ths GOIUE =+

Ry [<1ine>] - used to begin sxscution of a program st sithsr the

zpecified line or the lowsest numbsred linese in msmory.

RUN <filename>[,<line>] - ssme a=z RUH, tut runs ths progranm

“filename” stored in RAM, rather thar ths current workspacs ¢f1is,

SHCRT <war list> - used te dimension and reservs storage spacs

for simple and array variakles and declars them ss short

preci=siaon,

STANDRY GOFF - returns to narmal timeout aftsr S minutss - of

inactivity,

STANEERY QN - kesps Kangaroco from going into deep slssep,. Ussd

when slow dewices are on the PIL.

STAP - terminates the program exscution,

TRACE FLOW - ussed to documsent program flow, Any branching causss

a trace output to be displaved which Jdesignates whers the

branching was from, and which line it was to.

TRACE GFF - turns off the tracing operation,

TRACE ~¥4RS - reports when variables ars changsd in a running

program, _

TRANSFORM — CHAMGES OME TVTPE oF FILE TO ANOTHER ( RBASIC »mrm)

UNPRGTECT - «card reader command to srase the protect fis G o3

card,

WAIT <secs> - causss program sxscution to bes deslaysd ths

appropriats numbesr of seconds bsfors it continues,

WIDTH <numeric =sxp> - width of displayed lins.

? ., . .

ROVED-WINt {<numeric exp>,{numeric sxp*) - writss second parametsr to

chip register given in first parameter.

<{HP Priwva
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Humeric Functicns

Name 3nd FParameter

<HP Priv
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RESCK D
ACOSC KD
AMGLEC =, ¥

H—'I"l lv:b
ATH XD

CEILCK?
COs{ KDY
CaTi X
CSCLHED
DATE
DEG{X 2
EFP=

ERRL
EREN
EXP{H
FLOGRIX D
FP(K?2
INF
INTOHYD
IPCK
LEH{S$ >
LOGC XD
LOG1QC R
MARXCK, YD

MEM
MIMCOK, YD
MADC X, YD

NUM{S$ D
POS{E1%,82%)

A
psl
<
&l Tl

RIO{ ¥
RMDUK. YD

< '

<

II

Meaning
Ahealute valus of X
The arccosines of X
The snagle between x-axis

the point (x,p2; —-pid=
The arczin cof A
The arctasngsnt of X, in tst or 4tk
quadrant
Smalle=zt integ
The cosine of X
The coctangent
The cosecant of

x

Returrs current Julian dats, YYDLOD
Radians to j‘ﬂ”iES conversion
Smalle=t machine number (1E-453
Line number of latsst srror

Number of latsst srrcor

E°X

Same as INT{X¥) (Relate
Fracticnal part of X

Machines infinity =+3,3393%355
Largeszt intsgsr {=X

Intsger part of ¥

Length of string S%

Natural logsrithm, X>G

Leg to the bass 10 of K, X>0
If X>Y then ¥ else ¥

Returns number of bytes of EQM unusesd
If XLY thsn X elz=s Y

X-wkint{x D

n

it
0

[yl
m
[y
-~
~°

X
)
l""
lI’
[y}
m
Py
[Xy)
"0

ASCII valus of first charsctsr of 5%
Searches string 31§ for ths first
occurrence of string S22y, EReturns
starting index if found; otherwiss,
returns 0,

Degres to radians conversion

Feturns wvalu=s of PIL rsgister X
Remaindsr of HoY: XN = ¥ % IPCHAY2
The nsxt pseuds—random number 1in 3

sequence of numbers 0¢=KI1
Secant of ¥

The sign of X, -1 if XJ{&G, 0 if X=Q,
and +1 if X>Q

Sine{x?

The poszitive zquare roct of X



{Kangaroo E.R.3.7>
£08/°08/31 >

TaND R The tangent of =
TINHE Time in seceonds =ince midnight.
VALY SED Returns ths rumeric squivslent of

string S¥.

3,14159 24,5357

TRE LAST NumERjC. RESULT T0 BE DISPLAYED
OR_ PRINTED.

PL
RES

<HP Privzatel
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YA

11.8 String Functions

Hame and Parameter
CaTsix:

UPRC${A¥D

VER ¢

11.9 Print Functions

Name and Parameter
TSRIND

{HP Privates>
1i-14

Mesaning

Returns a =tiring containing
of file number X

A5C11 character whose cods i
0 <= ¥ 4= 2Z&%

Returns a ztring containing
current dats in DDMMYY for

Returns the Aa3711 =tring cod
the currsntlv depresssd ke

Returns 95CI1 =string equival
numnber i«

Feturns the current time as
string in HHMHISES format (2

Return=s string with a1l uppe
letters

41K CHARACTER. STRING-

A
OPERATING SYSTE VERSION.

Meaning
Skips to the column specifis

n
i1}

[V B 1]

m ~

a
4
r

d

T

[1Q
o

I -

n

o+

[/

x

Q

-
o

-,

(=)
(o]
s}

INDICATING— THE
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o e b +
] ] i
i Compatability with 2SA | QPFPEHDIX A |
D et N e +
Ths following table summarizes ths differences hetween Kangszroc
and the HP8SHA mainframe commands and functions, Ths notation
used is:

JI00n 33X

The Remarks calu

CGMMAND

ALARM ONA/OFF
ASSIGH IO
ASSIGH#

AUTC

BRASIC

BEEP GH./OFF
EBEEP

BYE

chatL
CAT

CHAIN
CLEAR

CoM
COHT
CoPY

CREATE
CRT IS
CTAPE

<HP Privaztel>

same or extended syntax

new featurs not on 25

syntactically diffesrent command, sams semantics
diffesrent semantics, sam=s syntsax

removed or not implemsnted on Kangaros

mn describes the differsrnces.

Remarks

— - e - - ———————— - ——— ——— - ———— = ——— - - —-— - — - - —— - —

n
n
x 7S uses RAM filename,
&5 requires a CRERTEG taps file
x ¥S starts dvnamically at current lins
85 defaults to line 140
n
n
s ¢S uses "[freq [,secll”
835 uses "tone, number cycles?
n
n
s ¥S has CAT ALL} filenams’ |CARD
85 refers to taps onlw
r
d ¥S has CLEAR LOOGP | ":dewv™
85 refers to CRT
r
x
d 7S refers to file duplication intso
another filespecifier
85 refers to screen dump
r
[ of
r



DaTAa

DEFQULT GHAGFF
DEF FH

DEF KEY

DEG

DELAY

DELETE

DIM
bisp
DISPLAY I

ur

EDIT

END

END DEF
EHMDL INE
ERASETHPE

FETCH KEY
FETCH

FLIP

FH END
FOarR-TO-STEP

GDOSUB
GOTO
GFAD

IF-THEN-ELSE
IMAGE

INIT

INPUT
INTEGER

KEY LABEL

LET
LET FHM
LIST

LISTIO
LORD
LQADRIN
LOCK

MEM
MERGE

“HP Private:
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X

R
n

n
X

X

X X X

7S permits pa
7S chagsd to

75 will delet
number g

lins

78 does not b

not reguirsd
7S conforms t

7?5 allowsz low
not needed on
¢S permits pr

(]

3
u)
ITJ
-+

e
GPTION QHGLE <(ievel 12

e current linz i no
iven

uffer the cutput

by 785
a Level |

specification

"n

er Tase
=

ompt and initial string

7S permits file designator and
defaults to entire file

85 lists only current file, 32 liness
at a time. At =nd of file awvsilabls
memory 1is displayed.
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HiANE n

NORMAL + RATTH dos= same things
(FF KEY# r

OFF EREROR x

GFFIQ n

e
-~

QFF TIMER#

0N ERROR * 7S5 permits anything legal after THEN

oH-GOsUR x

OH-GUOTCQ %

ON KEY#H r 79 uses DEF KEY

OH TIMER# X 7S uses any number of timsrs, seconssE
and 3ny command legal aftsr THEN
85 limited to = timers, millizeconds
and GOTO or GCGIUE only

OPTION ANGLE n ¥S conforms to Level |

OPTION EARSE X

PaUSE r

PLIST x 75 strips off line numbsrs 1f plisting
a text file, czn FLIST by file name

PGP n

PRINT x 75 defaults to LCD if no PRINTER I3
and does not buffer thes output

PRINT# % 7S has wvariable length records

PRINT ALL r

PRINTER IS X 7S refers to external printers

PRINT UZING 2 7S permits lowsr cass specification

PROTECT n

PWIDTH n

PURGE s 75 deletes namsed file from RaM
&5 deletes a tape filse

rAD x

RaHNDOMIZE x 75 uses real time clock for seed

RERD %

RERD# x- ¥5 does not have fixed lsngth records

RERL X

REM e

REHAME-TO x

REN x 7S permits optional lins range

RESTORE X

RESTORE# n

RESTORE IC n

RETURN b

REWIHD r

RUN X 7S allows filename after RUH

SCRATCH r

SECURE r

SETTINME r

<HP Privzte:
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SHORT X
STANDEY GHACFFn
STOP x 75 dass rmot resst program countse
STORE
STORE BIH
TEXT n
TRACE FLCUW n
TRACE OFF n
TRACE VYARS s traces 311 variablss
25 uses TR4CE ¥YaR <{variabls list?
UNFRQTECT n
UHSECURE r
WRIT s 7?5 in seconds
25 in millisecends
WIDTH n
WIog n 25 I0 rom has sams capsbility

All graphics ceommands are also

removed.

BASIC predefined functions:

RBS{ x> x
ACOS{x) n
RCS{x?

ANGLE(x, v n
ASIH x> n
ASHC %)

ATH x> X
ATH2(y, x)

CEILCx> %
CAT${x n

CHR${x? X
Casd x> %
COtix?2 X
CSCi{x) X

DATE X
DRTES n

DEG{ %) n
DTR{x)

Level | wversion of arc cosins
Level | wersion of angle of vector
Level 1 wersicn of arc sine

7S uses resl tims clock

25 uses sustem timer

Level 1 radians to desgrees

<HP Pri
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EPS X
ERRL X
ERRN X
EXP{x) x
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FLOCORC %2 »
FP<x 2 x
INF %
INT ) x
IP(x2 x
KEY$ n
LEH  s%2 x
LGTY =2
LOGE 2 X
LOGT 8¢ x> n
MAAC), w2 K
MEM n
MIN»,w) X
MOD 2, w2 n
NUM{ %) kY
Pl X
POS{cst$,=2% >
EADL ») n
RES n
REMDx, v b
EHD X
RIOQ{ 2 n
RTDC %
SEC ) x
SGHY x> x
SIN{x) x
SQARC ) x
STRECXD n
TaB{») X
TAKN ) x
TIHE x
TIKE# n
UPCH(=%>
UPRC${s$) n
YAL{=s#$2 x

VaL$oxd

«HP Private>

Level 1 log bass ten

Level 1 implementation of HGD

Level | degrees to radians

Level 1 string of number

Level | uppercase implsmsntstion
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} Command Abbreviaticon | APFENRDIX B {
! ! |
o e o e +

Kangaroc allows the user to abbreviats input of key words
example, a3 common command is AUTO., The user could snter

AUTO 140
or use the abbrsviation:

A, 10
This fsature is implemsnted in the “chsapest’ way possible,
as such some abbrewviations may  not seem optimal
abbreviaticn=s are parsed alphabetically and what is listed
the shortest meaningful sbbreviations. For example, 4, is
same as HU.

but the table only lists the shortest distinct

abbkreviaticon. The abbreviations can occur anywhere 1in a
thst the word can occur. Warning: 3 period cannot rsplacs

laszt character in the word.

Abbreviation Command
3. RUTO
al.on ALARM 12N
al.off ALARM OFF
as. # ASSIGH#
b. BRSIC
be. BEEP
be.on BEEP OHN
be.off BEEP OFF
c. CAT#
c.a. CAT ALL
cl.l, CLERR LOQOP
cl.”:dev” CLEAR ":dew"
co. CoPY
d. DELAY
da. DATA
defa.an DEFAULT QN
defa.off DEFAULT CFF
dele. DELETE
di, DISP
di.. DISPLAY 13

<HP Private>
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i .
im.
int,

k.

li.
lil.

nal

a.e,
o.t,

of .e.
of . t.
op.a.
op.b.

pl.
pri.
pri.#
pu.
puw.

ran.
re.
re.#
ren.
renu.,
res,
res., #
ret,

ERIT
EHDOLINE
END DEF

FETCH
FETCH KEY

INPUT
IMAGE
INTEGER

KEY$

LOCK
LIST
LIST IO

MERGE

HEXT
NAME

ON ERROR
ON TIMER
QFF ERRCR
QFF TIMER
OPTIOM ANGLE
OPTICGN BRSE

PROTECT
PLIST
PRINT
PRINT#
PURGE
PWIDTH

RUN
RANDGMIZE
RERD
RENDH
RENAME
RENUMEER
RESTORE
RESTORE#
RETURN

STARHNDEY 0OH
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STARHDEY GFF
SHORET

TEXT
TIMES
TRRCE FLCUW
TRACE 0OFF
TRACE YARS

UNPROTECT

WARIT
WIDTH
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|  Key Codes | APFENDIX !
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This appendix contains the referencs data for thes LCD charactsr

code=. HNote:
dnderlined 7,82,9% are not avasilabls from the keyboard,
Control 7,8,% are used for asccsnt graws, checksrboard, and lazw-T,.

Cheracter translation:

The LCD hardware has the following configuration:

G8=tilde character 8&8=underlined tilde

SA=lgzy-T character A=uynderlined lazy-T

FE=insert cur=or FE=underlined inszert cursocr

7F=replace cuts=sor FF=underlinsd replacs cursor
The leocations 7E. and ¥F ars fixed becauses the display gsnsrator
displays FE or VvF when it wants an insert or replacs cuyrscor,
Howewver, #AHSI dictates thet VE is the tilde, and we want 7F to bs
the lazy T. There is a sotftware device driver that translsates
FE->02 and FF->0A. HNothing knows asbout this but the lowest levsl
of softuware, If the wuser sends a (3 or @A, thess are BS and LF
and get processed specially snwvway.

A parallel mapping goes on with FE->88 and FF->ZA, for
pairs are the previocus characters with their high bits set.

<{HP Privatel
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The Nan-#5CI1 Heys:

unmodified =hift control control-shift
key @: ATTH &0 AO Ca ED
key t: TIME 31 at 1 Et
key 2: 9PPT a2 A2 cz2 EZ
key 3: EDIT 23 A3 C3 EZ
key 4 up 24 Ad c4 E4
key 3: down 35 AS ca ES
key B <- 25 R6 Cé Es
key ?: -> 57 A7 cv EV
kew 8: ISR ag <] ca ES
key 9: FET a9 A3 c3 ES
kev A: DEL =3 AR CA EA
kew B: CLR Sk AB CB EE
key C: LOCEK sC Qac cC EC
key D: RUH &b AD cD ED
keywy E: TAR 8E Ak CE EE

The format of the non-ASCII keys is
1C3nnnnn where C=1 if control is pressed, 0 if not,
S=1 if shift is pressed, 0 1if not,
nnn=the key number (G-1F)

0

sc kit 4 of ths

~—
—~

-G

n

Currsently, ther e only 15 non-9 key

keys i= always

[4

Hom
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LOR,05-/80

LR

dec hex char keys dec hex ch key=z dec hex
¢ 09 DELTA cl-=p | 32 20 =sp bar | &4 40
1 01 degree cl-a | 33 2t v =h-1 | &3 41
2 QG2 =-bar cl-hb | 34 22 " =h-2 | &8 2
3 03 <~ cl-c | 35 23 zh-3 | &7 )
4 (04 alphs cl-d | 36 24 $ =h-4 | &2 44
5 G5 heta cl-= | 37 25 % =h-S | 53 45
& 048 GAMHRA cl-f ] 38 286 & s=sh-6 | 7@ 48
v 07 bell cl-g | 39 2y ° sh-7 | 71 v
2 08 <BS> cl-h ] 46 28 ¢ <=h-8 | 72 42
2 02 =iagma cl-i | 41 29 > =h-9 | 73 4%
10 @A <LF> cl-j | 42 27 * = | 74 4a
11 @B lsmbds cl-k | 43 2B + + | 7S 4R
12 00 mu cl-1 | 44 2C , ’ | 75 4C
13 4D <{CR> cl-m | 45 20 - - | 77 4C
14 @E tano cl-n | 45 2E . . | 78 4E
1S GF PHI cl-o ] 4¥ 2F /4 ~ | 73 4F
1é 1@ THETH cl-p | 48 36 0 ¢ | 8¢ 5S¢
iv 11 GHEGH cl-qg ] 49 3t 1 1 | €1 St
12 2 deltsas cl-r ] S6 32 2 2 | 82 52
12 13 epsilon cl-= ] St 33 & 3 j] 83 §3
20 14 pi cl-t ] §2 34 4 4 | 84 S4
21 15 umliat-A cl-u ] 83 35 &§ § | 88 S8
22 18 umlst-a cl-v | S4 36 & © | 86 §¢&
23 17 umlat-0 cl-w ] 88 3¥ 7 7 | &7 &7
24 18 umlat-o cl-x ] S6 383 3 & | 8& S&
25 19 umlat-U cl-y ] ¢ 3% 3 93 | 83 S8
25 1A umlat-u cl-=z | S& 3A : sh-; | 80 &EA
27 1B <EZC> cl-BARCK | 59 3B ; ; | ¢t SE
28 1C SIGMA cl-+ | 6¢ 3C < =h-, | 82 SC
29 1D unequal cl-= ] 61 3D = = | 83 5D
30 1E pound cl-; ] 82 3JE > =sh-. | 94 S
31 1F checker cl-8& | 83 3F ? sh-s | 98 §F

<{HP Private:
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I
| Errcor Messages
|
o e e e e e e e e —
This appendix contains the errocr numbses
generated by the operating system, lnuss
reportsed at this time,
Mathematical =rrors:
t underflow |res|{ < eps
2 overflow
jreal re=s| > inf
jinteger res| > 3999%9
jzhort re=| > 9.93993253
3 COT,C5C (n#*pi2, n integer
4 TAN,SEC {{Zk-1)>%pi1i), k integer
S @"neg
& 00
v null data, string or numeric
& division by zero
9 neg number“non-integer
18 SGR{neg number?
11 arg out of range
ATH2 0, 0O
RCS, ASNdIx2, x| > 1
OGN expr GOSUB,GOTO
t2 LOGCD)
13 LOGC-D
System errors:
1S system =rror
te LUHTIHUc before RUN
1¥ more than 255 nested FORs
18 more than 255 nested G05Rs
19 out of memory
20 RAM iz invalid {on wake up aonlyd
21 ROM missing
Card reader esrrorszs:
23 readdfwrite srror on card
26 filename mismatch on card cperation
27 write protected card
28 card not part of file
29 verify failed
Dsta typing =rrors:
30 OCQPTIGH BR3E error

“HP Private>
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40
41
4z
43
44
45

o

m

no
DIM existing variable
illegal DIM

dupiicate FH

FH
nonexistent FH referencs

Z.5.>2
CPTION BYS5E after array gdeclar
QFTION BSSE not O or
duplicats GPTIOH BREE 1n progr
DATA tupe and RERD or READ#E twps

-4
DATA to RERD

inside FHN

END DEF weo DEF FH
jump inside multiline FHN

FH parameter twpe mismatch
miszing FH=

recurzive FH definition
numeric input,
too few inpuks
too many inputs

expecting literal

Mizccellaneocus program serrors:

45
47
49
56
51
52

53

o
R R I SR IS -0

Oy O O 1 v s T O h
OO0 N T N D P . D

-
“J
~

IR
&Ll P

<HP Privatel
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missing HNEKT

missing FOR

null dats

tried to PRIHT# or READ# without
RETURHN wso GOSUE

IMAGE error {(runtime 2anly)

PRINT USIHG error

averflow IMAGE
numeric into string IMRGE
string inte rumeric IMRGE

illegal TAR argument
sub=cript out of range
string teo long
missing line number
Record overflow

Erraors.;

invalid filsname
file already exists
file does not exist
not encugh memcry
can’'t copy this

bad password

bad line lergth
invalid file tyupe
workfile not named

errors.;

leop timscut during ASSIGNIG
bad loop command
lcop ha= changsd

P

)
o
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-0

o=
0w
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T

A
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N
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nce loop response guring

bad tranzmission
wrong status

loop not assigned
loop w3z not saved

Suntax errors:

8a
&1

LYY Vo Yo BN B v s B ]
Eo LY ~ L0

Tims
101
102
1863
1 a4
185
108
167
1G8
tG3

-~

) missing

Bad expression

String error

Missing comma

Exce=z=s characters

Exprezsion tco big

Il1lsqsl after THEN or OH
TIMER, or OH ERROR

Bad DIM statement

Bad statem=nt

Invalid parameter

Line number>939353

Missing parameter

Syntax =error

; expected

Missing TO

and appointment errors:
adjust facteor error
invalid APPT delete
invalid daw field
invalid date field
daw/date mismatch
invalid time field

invalid alarm specifier

duplicate APPT
invalid repetion field

<HP Privater
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i ettt —————— e e +
! ! !
| Files ] CHAFTER 4 ]
! | !
o —————— ————————————— —————————————— ————————— e —_—————— +
4.1 Karngaroo memory

The e=zsence of the Kangaroco computser is its fils handiing swstem.
A file is nmcthing mars than a contigucus arss of memory which mayw
be manipulated by the user, The cperating system is designed to
make the actual file aperaticon frarspafent to the user, Bslow i3
& map of the intermal memcory configurastion.
MEMORY LAYOUT:
LWAMEM--> - .
! !
! qgosubsfor !
} stack !
o +
! reserwved
! mamory !
LAYRIL--> +----m o —— +
l 7 ‘,' ', (; ', s : / (.» .,' - ._-' '.‘ l
LV 71
1 e unus=d A1
e space o1
1/ /1 -
VAR S "
Rig—-——=> +——---ememmen - + i
TS ==> ! 4
I R12 stack ! i
HRTMEM-—-> +-—------—---—— + n
I divide-byts ! c
e ———— - + r
] } 2
' environmsnt |} 3
! ! =
FUYARS—=-> 4+-——-—m + i
} divide-byts | n
FULYAR==> e + g
I !
! calculator 1 3

{Compary Confidential>
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<12/15/80>
} environmant ! d
! 1 d
FWUSER--> +-—-——---——————— + r
! divide-byte ! 5
o - + 3
! ! s
! file 3 ! =
" } ! s
files | Fommm e +
here | ! divide-bywts |} "
v fm————— e ————— + -
I program ! -
! variables !
! pointers }
o +
! file 2 !
! (current !
' prograsm) !
EDFILE--3 +—-~————m——mm +
! divide-byte |
m— +
1 1
} file 1 !
e +
I divide-bytes !
DIREHD--> +-—-———-—-—mmm— +
1 !
! directory |
! !
DIRECT--> "—==—————————— ‘
Notes:

1. Thers is a bwte called 3 diwvider buvite betwsen
after each file and after the ditrectory so
that if an addiress for an inssrhtion is glven
there is no trouble in determining into which
file wou mean to insert.

2. The impartant system pointers are as follouws:

m

LWAMENY - The highest locastion in RAM that
the system has,

CALYRER - FORAHERT falls bstwsen here and
the return stack.

RTHSTK - top of the GOSUBARETURHN stack
which grous down,

HETRTH - the next availabls slot for a
GOZUBARETURN =rterwy,

LAVRIL - The bottom of the RESHMEM aresa
which grows doun from the top

R1Z - points to the top of the R12 stack

<Company Confidentiall
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<12/15/80>

TO0X - remembers where the bottom of the
current R12 stack is. {TO3 steod for
Top Of Stack in Capricorn., 2

STSIEE - points to the =size byte of the
statement being currently processed
NXTMEM - points to the absolute bottom

of the R1Z =stzack and the absoclute top

of the environment stack,
FWYARS - points to thes currently active

envirornment bklock {=ses below).
It alsoc scts as the base pointer for
referencing remote ariables,

e

=Y

FULYAR - acts as thes base pointer for
for local wvarisble refersncing.

FWUHSER - points to the bottom of environmsnt
stack which is the calculator snvironment.
It also points to the top of the file
ares,

PCFE - points tc the current executing line
in a program,

R10 - point= to the next token to be exescuted

EDFILE - points to the curersnt program

DIREHD - pointe to the end of the diresctory

-~

3. A1l sysztem files should have names that are
illegal input., This convention prevents a
‘file already sxists’ srror from 9CCUFIng
for a fils name the user can type in but

doss not spear 1in 3 catslca.
4, A file directory sntryv looks like:

EQU FOR  BYTE DESCRIPTICOHN
OFFSET MO,

DR.LOC u/1 lacation of the file:
It is the absolute address of this
file, It is maintsinsed by RDJIUST.

DR.S1Z 2/3 size of file:
is the totsl =i
including th
bute=s

of the fils
but ot any diwvidsr

m

N~
Ty M
orm

DR.TYP 4 type of file {access permission?
It is the type of file, Even fils
tupes are decompiled as 1if basic
tokens. 0dd fi1l= tupss are decompiled
as litersl text. (s=e notes below

DR . HAT S typs of file (mame of file for CATH

’5
("l

mpany Confidential’
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Currently the last 2 bits are 3
for the name of the file typs

DR.DAT &/3 dats of creation:

It is in strange internal form
specific routines),

DR.HAM 10417 name of File right filled with
ligitimacy of 2 file name is
determined bw FGETHHM.

Total length: 18 bytes eguatsd to DRENSZ

S. An envirenment control block (ECBD
laocks like this:
EqUd FOR BYTE DESCRIFTIGH

OFFSET NGO,

E.LEH 0/ totsl length of block

E.PREY 23 length of previous ECB

E.RMEM 4/5 amount of RESMEN

E.FCHT 6 size of FOR loop info

E.GCHT v size of GOSUE info

E.DATL 8&8/9 nointer to current DATA line

E.DARATA 1011 where in currsnt DATA 1line

E.OHER 12-13 the 0N ERRCR address

E.RTHR 14 rom number of the return file

E.RTHM 15-22 which file to return to

E.RTH 23/24 offsst into file for resturn

Total length: 25 bytes equated to ECELEN

6. B pragram contral block looks like this:
Eql FOR EBYTE DESCRIPTION

OFFZET NO .,

P.OFTE a option base set

P.LEH A2 lerigth of pgm and PCE

P.PLEHN 374 length of war pointer ares

P.CLEN 546 lerigth of common area?

P.ELEH = length of environment ares

Totsl length: 2 butes s=qusted to PCELEN

7. Imsertions are made at the following places
enviraonments: at HATMEN

files: at FUWUSER

directory sntries: at DIREHND

8. The type is stored in two bytes, In the first
{Company Confidential>
4-4
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each bit iz intended 3= an access perm
or ta indicate =ome other propsrty of
The second byte is used to store the n
to be used ky the CAT program.
bits in the access bwte:
bit ¥ - file in RON
bit & - runable
bit S - editakbles
bit 4 - listakles
kit 3 - purgable
bit 2 - copyakble
bit t - file format is lined file
bit 0 - token fils
examples of tyupical file types:
typas
type name access name
gener-al system gaoogon  QOQOQaod
TEXT caritito QOOOCoad
EASIC Qtititt0 00Qodala
APPT aaaattag  cadogatd
Ths shbove description is imtendsd onlw  to give
passing familiarity with ths internsl dats struct
intended as= a tutcrial of the Kangsroco data st
complete internal documentation will ke avzilable
4.2 Editfiles
The= diagram sbovs indicatss that KHangaroo allous
and file types in RAM, Ths ussr can manipulate
various ways and the purpose of this section is to
user,machine interface for handling files. The
software interface are:
a3) to emcourage sconomy of FEAM spacs
by to keep number of cCommarnds small
c) to not sacrifice power or mnemonic wvalue.
Sc¢, how does the user creste 3 file and use
initial setting of the system clack {when the batt

KCompany Confidentiall

izsion flag
the file.

ame that is

= =
t:‘

YIYTH
WYTEXT
TYBR=C
TYAPPT

the resdsr 3
ure, it is noct
ructure. fiore
an teguest,

multigle files
theze filsz 1in
itl1lustrats the
goals of ths
it?* Aftse  the
erles are {irst
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This €ile contains HFIL commands

PIL registers,

Karigaroo
The HPIL Lbuilt-in functions for Ksngarco are in twe classes:
that are high level ocriented and those
The combinaticn of the

that are directec
twuc forms allcus

the lcop. talk to printers and Jdizplay devices, and recel

lcop. The high level rcoutines can be
LISTIG.:, but in "normsl” useage the

integrity and cperation are easier to
anc input off the loop can be done

High level (BASICY lcoop commands:

LEARAR LOOP

CLEAR ":device”
DISFLAY IS =+

DIZFLAaY 15 ":dewice"

LISTIO
OFF1IC
PRINTER 1% #

PRIMYTER IS ":device"
FC"RPEIU
TEHDBY GHAOFF

Low level loop commands:

Re:lzte useage:
/. contains status of instrument

Bt MESNING
v sustem controller
& caontraller actiwve
S talker actiwe
- listerner asctiwve
3 zend serwice reguest
Z ready for command

set lu'ai ready C1f
r "imtertacs C
€

oz iest

# i contains the 2 ban frame o

%7 contains the & b1ts oF dava
=t anern with

Yot to be ma
$T-%#V are current locp statuos
lzter document stzcon will

To ser I commands ard readiy 4 r R
HI1G 0, number:
e Se L ! =
1470 ted Tommarn ot
IO 2, irnanioar sotueld
1 oo serigd JE
16(+adaress Sewls
192+3d8dzrss 3zw1 s

done by the low lew
High level ones are
maintain wvia the r
wvia the low level ruut

eC L2t reECcElNvEr
S
recelved” flag

stegory

o the frame
T FREALD
zre automastic
theilr acticns?

T
0.
1]
ot nNom
s
.
pu
m
mn

]

m

+
o
n

lfl

8}

v}

]
[y T

~
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L

n

s
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20 device clear

24 erable asvnchronous reqgquests
HEL interface clezr
154 suto address unconfigure
155 levop power down
Z2+address liztener address
&3 unlisten all listeners
td+address talker address
35 untalk actiwve talker
Wiac 1, Tet ready frame coming
Wi z,<number >
64 end of transmission
€S end of transmission with srror
1) not ready
LS send datas (resd from register 2 later:
a7 send status (resd from register 2 later)
59 send accessory id (szame?d
iad take control
128+ini1tial address autoc address starting st initial address
send data:
WIC O, té sets Kangsroo to LA (dissbles error checkipg?
i i, @ send datsa
Wig 2,{dats bvwte> in decimal

Far example, to send the string "Hello, Dolle’ to currsnt listenses:
& STHRNDRY OH
1@ Af="Hello, Dollw’

20 WIo §,&0 I liztener asctive

20 KIO 1,40 ' data follows

44 FGR I= 1 TO LEHTAT:

SO WI0 ZoHUMCRsECI I3 I dasta Lbute =end

¢ IF MODCRIGLT 7,734 THEN &0 P wsit For return of dats sent
Th oRKR=RIOCZ) I zlezr for next zsend (opticnall

&0 HNERT 1

read data wou need to use the feollowing BsSIC loop:

ta IF MODCRIGOT Y, 40 THEN xX=RIO{Z)> ELSE 10
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