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€< Standard Entery 22 <«{ CTL-LGCK

KEY SHIFTY CTL KEY
a A deg no entriy

b B X "
c c & "

g D o u
2 E P "

£ F P z
g G & "
h H & "
i I 6 S
J J b 1
k K a 2
1 L M 3
m M cr 0

n N v no entry
o a T &

P F 6 no entry
q 2 & "

r R § "

s S € i

t T ar u
u U A 4

v Y ? no entry
W I e @
% ¥ & u

Y Y a 0

T z a "

space
1 !
2 »n

3 #
4 $
5 “
6 %

2 ¢ I
3 ) o
0 L
- 3 _

+ @ <

BACK ESC
* ~ r~

; : £
’ < C
' > }
’ ? X
= l of
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3.2 Calculator wvs=s, Proagram Entry

The keybaoard can be used to perform calculater functions as
as entering 3 E&ASIC program or text file, To csalculate

square rcoot of 5432.567 the uzer types

SAR(S43.567 >

and pressss  the RTH k \ When Kangsroo sncountsrs  ths
command, it will examxnu the statement in ths disgclis

det=rmine 1f 1t is a BASIC ststement (preceedsd by 35

number >, a =ystem command, an egdit command, or a3 calcu

function. All statements except BASIC program statemsnts en

in edit mods ars exscuted immsdistely. BASIC statsmsnts

stored for later eaxecutiocn, In text mode if ths comman

preceded by 3 1line number it is starsd as text, It not,

executed, In order to do arithmetic when i1n text mods, 1

first "character” is a number, precede it with a plus (+2 si

3.3 Keyboard Lavout

The kswvboard lavout is shown in the attachsd figurse,

3.4 Linese and Windouws

A lime Iin a KkKangaroo contains up to 98 charactsrs, &n
consecutive characters may be selected and displaved 3t any

This is referred to as the windcew on the line, <This 1s =z =

line analog cof the 85 °'s 32 character CRT line and =& char
loegicsl line.?>» Editing keys ars providsd te movs and sdi

part of the line imn the display (see the next chapter?,

The total length of the LCD buffer is S48 charactsrs, 4n
there 1is wusually a prompt, gensrated sithsr by ths opsee

system cr the user in 3 running program. This prompt, bs i

2% o "™ or "?" or "What iz your name? ", takes spacs

from the 96 character input buffer., Kasngaroco will BEEP

there are five s=paces left in any input lime., Qfter the

buffer is full, the content of ths line will not changs an

cursor will stay at the last positicn.

<HP Priwvate>
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| i
i Editing Festures } CHaGPTER 4 j

| | |
eee——————————

Nine kews are provided for editing and changing th: 1 n
LCD display. These keys are labeled: ; 0, , = . = ,
BaCkE, 1/R, FET, DEL, and CLRE.

In the Jdiscussion below, ths ter "line" refsr=z to the 356

cheracter lcgical line which Kangarco sess 35 a3 =singls lins, The

32 characters which can be =zeen in the LCE by the user at any

time are referred to as the "window”" or "displaw”",

UP-arRROW ; this key will bring ths oprevious file line 1nto thse
displav, In essence 1t goes "backwards" 1n & fi1le teo the next

lover numbered lines, In APPT mads, the f key 15 used ts search

backwards in time in the appointment file

SHIFT fi\ : Brings the first 1line of the current file 1nto ths
displavy.

CTL 4\ : Sends out an KS, i.=,, roll up, to the current display

device. Noate, the Kangarococ LLD drivsr ignores this ksy segqusnce.

DOWN-ARRGW: this key will bring the line with the naxt higher
line number into the displsy. If no such 1line sxists, the

display will show the last line in the file, In AFPT mods, the

Vv key is used to search forward in time for appéintments.

SHIFT ¥ Brings the tast line o€ the current €ils or pragran
into the LCD,

CTL ¥ : Sends out an &T, i.=s., roll down, &5 thes currsnt
display device. Kangarco i1gnores this sequsnce.

LEFT ARROW: This key moves the cursor to the lsft until thes l=ft

edge of the display is reachsed., Holding the &= ksy down whean

th: cursor is already at the lsft sdge will scrcll ths string in
view to the right if there 1s more to the lins than is currsntily

being displaved.

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

CTL &~ : Pasitions the cursor 32 places to the left of its
current position or at the left edge of the displsy.,

CHP Private)>
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RIGHT-ARROW: Thi=s wsw movss the cursor to  ths right until Ths
right edge of the display 135 reaschesd. If the cursor 15 23lrssgy
at the right edgs of the display, ths displayed string will

scrall to the left until the end of the =tring iz reached,

SHIFT €: Positions ths cursecr at the far right edge of the
displayv,

CTL — : Peositions the curs
current position or at the r

BacCk : The BACKspacs key moves the cursor to ths left cons

character at 3 time and erassse= +*he charactser at the2 s5ld cursor

peziticon. This key has no eftfect if the curscr i1z at the lsft

edge of the 1line. For those modss with protected fields ( ®FEPT
and TIME ), the protected fields will not be erassed. «(Nots: this

kev acts the same as CTL-H.?

SHIFT-EBACK: This 1= the same 3as BACK.

CTL-BRCK : this is the ESCape kevy.

Cantion: the LCD driver software recognizes standard sescaps

sequences., These are:

LC right arrow
ED left arrow
EE clear th= LCD, and home curscor
£EG cursor to far left
EH home cursor
EJ clear the LCD (homes curscr alsgc?
EK clear to end of line

EG delete with wraparcund ‘normal Ksasngsrso dslsts)

EpP delete without wraparaund

E< cursor off

£2> Cursor on

EHc,r position cursor to column, row with row 1gnored

Herice, displayving =scaps segquences in the LCD will causs 1t to

perform the indicated cperatiocn.

I/°R i The InsertsReplace key 1s ussd to togols ths displsay

in and osut of character inssrt mode. Pressing ths 177 kew Suring
notrmal entry mode (replacs mods ) changss the curscr to ths 1nssri

cursor: a blinking triangle., It 13 wused to mark the inssrtion
spot and to indicats that Kangarco 1s 1in imsert mods, Inputting

characters from the kewboard will causs the display, starting st

the insert cursor, to mavs to the right, ons charactsr st 2 tias,
and thes input characters tc appear in the vacated positions.

Pushing &~ whils in insert mods moves ths insert cursor to ths

<HFP Private>
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left., Similarly, > moves the curscr to the right,

Backspacing in 1nsesrt mods csuses the charscter i1mmediastsly to

the left of the insert cursor to be dsletsd and the lins to movs

in from the right filling the wacated position, Ths raticnsls 1=
that theuser most likelw wants to delete or correct s charscter

Just inszerted,

Pressing th2 IR key whils in insert mods returns thes cursor to
ths normal replace mods: a flashing rectangle. Pressing
* . « or RTHN whilse 1in imssrt mods will terminsts the

inssrt and perform the requested opsration.

SHIFT-1I/R: This 1= the litesral sscsps key, Pressing i1t causzss

ths next keg to be displayved as 1t= detault definition, rathsr

than any redefinition or implied action,

DEL : The DEL=ste key removes the character appearinq at the

current cursor position., The part of the lins to the ight of

ths cursor moves to the lefrt one poesition to cocccupw th»vacated

position,

SHIFT-DEL: Clears that part of the line starting st the currsnt
cursor positien and ending at the far right edge of the line, In

appointment mode, SHIFT-DEL deletss the currently disglaved

appointment.

CL= : The CLR key 1s uss: to clear ths displaysd 1line and

poszition=s the curszcr at the left <edge of the display. iate this

daes ot delete the currsnt line, but only clears thse LED and
input buffer.

4.1 Special Kevys

Th= following key sequences are also defined:

FET : This key acts as a typing aid to bring program or tsxt

line=s into the displayv., UWhen pressed while 1n an workfils, ths

word FETCH appesrs and the user has several options:

FETCH <1line number> returns that numbered lins

FETCH returns thes current lins

FETCH < 'ed string>[,<line number>]

searchez menmory for first occuran

of <string?> starting at the giv

line number
FETCH key <‘ed key> returns thes softksy definiticn

of <keu>

m1
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SHIFT-FET: Thiz sequence brings into the di=zgplaw ths previcus

ERRCE messsges whils held dowun, PRelez=zing the ksy brings bhack ths

line cau=zing the srror with the cursor positionsd at the first

character which casuzed the srror,

CTL-FET : This brings back intec the di=play the previous input

line. Normally, CTL-FET will be wsed to retrisvse an algebraxc

xpre=z=zion which was Just evalusted,

SHIFT-RUN: Thi=z key sequence acts like 3 singls-stsp ksw on 3

handheld <3lculator, While held down the next lins to be

executed 1= displaved, hen released, the lims 13 executed =nd

any ocutput neceszary 1= qgsnerated, I+ there 15 no ocSutput

statement, the line remains displaved. The prcosrsm 1= tnsn

stalled a3t this line. Execution can be CONTinued, S-REUN aga:in,

or RUHn=sd from that line number,

TARE : This key mowves the curscor across protsctsd fislds 1n
th=s dizplsy, It iz wuseful 1n TIME and QFPT modes snd 1f 3
praogram hss a protected input templsaste, (HNeo Ussr mechanism will

be provided i1n the mainframe to creszte praotscted +f1slgs. This
Pe-tur= will be added in an advanced gprogramming ROM. O

SHIFT-TAR: This doss a back tabh across protected fieslds.

“HF Privatel
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2.t Kangarco memory

Thz e=zsence of the kKangaroo computer 1z its file handling system.

A filese is nothing more than a contiquous area of memory which may

be mranipulated by thes user., The operating system 1s designed to

make the actual file coperation transparent to the user. The use

of CMOS memcry enables Kangarco to retsin all programs o tsut

that the user 1inputs, The fcllowing sections describs ths fils

structure implemented to help the wuser manage his programs 3nd

data.,

5.2 Workfiles

The Kangarco operating system and internal data structurs allow
muttiple files and file types in KAM. The user gcan manipulsts

these files in wvarious ways and the purpose of this sscticn 1s to

iliustrate the users/machine interface for handling files. The
gazls of the software interface are:

a3) to encourags economy of RAM spaces

b to keep number of commands small

c) to not =3crifice power or mnemchnic valus.,

So. how does the user creates 3 file and uss 1t? Rftesr the

initial setting of the swstem clock {when the batteriss are first

inssrted), the wuser should press the ELIT kew. The wussr thsan

sees the ">" prompt, indicating that Kangaroo is pointing to 3

file of twvpe BASIC, It is called the WORKFILE, 8nv numberedg

line is sswved in this file asutomatically., HMorsowver, 1f ths fils

is named, all additions and changes ars autcmaticallv sawved whsn

a new file is c¢called up. If the file was ot namsd, attsmpting

to sdit ancther fils will cause an =rror, Tbe currsnt WORKFILE

must be either purged cor named before ancther file can be sditsd.

Files 3re referencsd by a ‘file specifier’ or ‘filespec’. Ths

S-1
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syntax of a file =pecifier is:

{ {/'pezswordll{:device{filename>

whers

filename 1s a string of from ons to sight a
characters or ths period

:device ig an opticnal two character desvic

referencing whers the file reside

nally

password 1= an opticonal four charactsr pas

security good conly for external ¢

Rll lowercases letters entered in a filsspec are con

yppercase,

There are two swstem files that the ussr can manipulate

keys - the fils in which rsdefinsd ksws ars

appt - the appointment file

These two filss arese not quoted when accessed sincs

reserved namss,

There 3re two special device names:

:CARD - card reader

:PCARD - card rsader with privats card optio

Refer to the chapter on th=s card reader for more detsil

5.3 File Commands

Ths commands for manipulating files within Kangarogs ars
below, In this description ws uss

<file? - for filsspec

<line $#> - for line number

| - for alternate syntactical choice

A1l commands are programmsble.

CAaLL <file> - Will allow one program to <call ane
subroutine with embsdded END statsments acting as rst
mainframs will not support parameter passags, but th

<“HP Private>
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Programming ROM will, Psrameters can bs passsed via ths
PRINTH#, and RERD# commands=.

CAT# <number> - returns 3 string containing the catslcg of the
numbered fils, A negative number returns the currently running

file, a "0’ returns the currsnt workfile, a pozitive 1intsger

returns that fils in the catsleg, or a null string 1f there sre
not that many files in the cataleg.

CAT [<file>} |} CARD | ALL - Giwves a cataleog listing showing f1iis

name, type, length, and time and date of creation, If jJust CAT

is giwven, the catalog iz of ths curresnt workfile; 1t a file name
iz given. that file only is cataloged; 1f ALL is giwen, all ¢1ies=
in the swstem are catalcgoed, 3and the user csn scroll through ths

Catalog using the UP and DGWN 4aRROW keys, In any case, prsssing

any ather key returns the user to the current workfils.

COrPY {<file’] TC £tile> - CLopies thse first file to the second

file. Either filespec can be repiacsd with the word CARD meaning

the card reader.

EDIT BASIC - Brings in an unnamed workfile of typs RASIC with the

">" prompt.

EDIT TEXT - Brings in an unnamed workfile of type TEXT with the

" praompt.

EDIT <file>, type - Brings in the file namsd of typs given 1f 1t

exizts and the type matches. If th file exists but 1= not of

the given type, then an esrror i1is genesrstesd, If ths fils doss not
exist, an empty file of that type and name 1s crested.

EDIT - Brings 1in a3 new smpty workfils of typese whatewer the

current prompt 1=,

LIST {<fil1e>2][,<1line #2>[,<1line #>1]1 - The first paramestsr i=s the
file ¢tao be lizted (aon the current DISPLAY IS5 dewvics). I¢

omitted, then the current workfile 1is listed. The s=cond
parameter 1s the =starting 1lins for the listing. Th ls=t

parameter is the number of the last lins to be listed. I¢

cmitted, then this Jdefaults to the sscond paramster; thus listing

oniy the giwven line, If both ths line numbers are omitted, thsn

th=s third parameter i1s detaulted to ths last line in ths fiis;
thus li=zting the entire file.

MERGE <file>[,<1line #>,[<1lins #1311 - This merges the namesd filse

into the current workfile, Thes cpticnal line numbsrs waork a5 1n

LIST. The user should in fact think of MERGE as LISTing ons fils

intc another. If the current workfils into which 2ns 1s merging

contains identical line numbers as the fils being mesrgsd 1in, the

<“HP Private>
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currert workfile lines will bes gwerwurittsn,

NRHME <file> - Thi=z renane
and then giwes ths user

equivalent to

the current workfile to ths give
3 new unnamed workfile, HRME

RENAME TO <fi1le> @ EDIT

PLIST [<file>3[,<line #>[,<line #>1] - Thi=s is the =ame asz LIST

except to the current PRINTER IS devics., HAlso, if ths file named
iz a3 TEXT file, the line numbers r< not output tos  ths print

device; thus giving an unnumberd listing.

PURGE <file>] - Purges from msmory ths namsd or current {(dsfscit

name? file,

FEHUMRER [<{start line#>l,<increment>l,<ald =start lims8,>0,<{al1d

£insl 1inme#>] Renumbers the current warkfile, Default 1s  to

renumber the entire files by tens starting at line 164G, The first

paramsnter permits starting other than 3t line 1G:; the second

permit=s 1ncrements other than ten; the third and fourth

paramsters permit renumbering parts of ths workfils, I¥ s

section only is toc be renumbered, byt there would be 3 collisicon

with existing lines outside the range c¢f section to  be
renumkered, then no renumbering is done. If the renumbsrinag

would cause overflow of line numbsrs, then ths entirs files is’

renumbered by ones starting at lins ons.

REMAME [<fils>] TO <file> - This renamss the first file to the

secocnd name. If the first file 1is cmitted, ths currsnt worbtfils

is renamed.,

RUN [<file2][,<1ine #>1 - The first parameter is ths nams of the

file ta be RLN (TEXT files cannct bs RUND, The sscond 15 ths

starting line number, and defaults to the besginning of thes fils,

w
n

N m 73 3 0 3 = m In n W 0 m n

- e .=~ -Thez error messages relating te filses and their probsbhls causss

are:

Error # Meaning Probsble Causs

&4 Invalid file nams Used & system fils nams
&1 Duplicats file name

=% File does not exist

<HF Frivate>
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&3 Not encugh memary Tos big, or too much
&5 Invalid asccess File 1= ivats

S5 Invalid password

=g Inwalid line length
69 Invalid file typse

69 workfile not named Heed a REHMAMZ TE

2.3 The keys file

A special filse 1is the "keys”" file, This file c¢contains the user

definsd "softkews”., Due to the differsnce=z 1n hsrdwares, the

Fangarco OEF  KEY =ztatement works dsz~r~nt1 than the HFP35A G
KEY¥# statement, The 85 ussd four ’"oczal keys which could
generate an interrupt in a program snd a3 branch could then be

made. Kangaroo has no such structu"s. Hence, our keys become

tvping aids and can be defined as follows:

To redefine 3 key twype

DEF KEY "<key>","defining string”[;]

The defining string <an be anw string or string sxpression, If
ths opticnal semicolon is present, ths defining string bscomes s

non trasnsmitting key;, 1.e., whenever that key is presssd, ths

defining string 1s put intc the dispisy, but no acticn is taken

until 3 RTHN 15 pressed. On the cther hand, if the semicslion 1=

cmitted, then the key detinition Lkecomss 3 transmitting key,

i.e., as if there where a c3srriage rsturn at the end of the

string., HNow whenever that key is pressed, the defining string 1=

executed,

Tao change the DEF KEY definition uss the litsralize ssgusncs

CSHIFT-I/R 3

DEF KEY "lit<key>","new defining string"[;1]

For example, suppose the user typss:

DEF KEY "P","plist”

Then =svery time he presses P, the computer will ses PLIST instssad5 r

and try to do  that., Now suppese he wishes to unds this

definiticon, he would type:

DEF KEY "l1itP","1itpP";

R11 but four keyvs may be redsfinsd in this mannsr including ths

toep row keys, They are HRTTH, EDIT. RTH, and the litsrslizs

“HP Friwvate



By using the literslizes ssqusncs, the back arrcw ksy, and the
inssrt key, unigue typing sids can be created, For instances,. ths

following sequences nmill create 3 tyuping aid that 3allows the user

to ktuype 1n the name of the fi1le and 1t will be copied from s

DEF KEY ‘CTL c’, "Copy card to ""1lit TitlAR7;

pressing CTL-c results 1n the disgplay:

s ’

Copyw card to

The file ‘“keyws" <can be examined,. lizted, editsd, =

renumbered, and copied like sny cther user fils, If listed, t

line numbers ars the equivalent RICII value of thes key,

3.6 Gther Files

, key tiles, the appointment file, and tsxt

is the svstem file and lex files, Lex filss sre

3sssmbly es that reside 1n either RAM or ROM 3ang that

extsnd er modify BASIC commands or functicons, The table below

describes these files as they appear 1n ths castslog:

Beszides p

files, thers

ia o

File Twpe Type Rccess Existence

sppt A all When appointments exist

keys T all When keys rsdefinsd
<lex> L run only When ccopied 1n from card

or on Rom

system S op sws only Rlwavs
{userprgm> B all khen named

{usertext> T all kihen named

Those files that the operating system needs to do 1ts work ars

lumped together inte ths system fils, Included 1in this fi1is 1s

ths deswice table for PIL, ths assign# file pointsrs, and
calculator variables,

S.6.1 The Calculatcor Yariablss Subfile

Calculator wariables reside in 3 subsst of ths ‘system’ fils

called the VYARD file. This fils may be CLEARed, but no sther

file manipulaticns are allcwed. Ihensver a varishle 15 sssignsd

<HP Private)
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outside of a running program, it is =zaved in  this subfils, rFfor

example, if the uszer types

x=<int-3.4952'expl2.57

then the walue of "x" is saved in thiz file until either ths fils
i= cleared or ths variabls x gests a3 nsw walus, Cslculstor

variables can be used to do calculaticons ocutsids of 2 running

program,

To zes the powser of the Y4KD file, supposs ths user tupes

R = &.02e23 {Avogadrao’'s numher?

This wvariable now exists in the VARS fi1ls and is 3sccessibls

vwhenewser nc proagram is rynning or stalled (stopped without doing

an ZHNDD>, to be used in calculator computaticns., HNow supposes 3
program iz run in which A 1s asszsigned the valus 3,14, If the
program iz stopped by the /RTTN ey, and the user typss A hs will

get. 3,14, He may slter this variable R in ths progrsm and resume

the program with this new walus. Hfter the program ends, 1f hs

tupes A, he will get A O2EZ3 In atherwords. progrsn variables

mawv be interrogated and altsre independsnt of calculstor

variables when a3 program 1s stalled wvia RTTH or STGP., Garbage

collection 1s don=s by the operating system and is 1nvisible to

"hoawsver, 1is permansnt and grow
gned a valus ocutsids of 3 running

th= user. The YARS subiti ’

=1

i3angd to clear this file is

1
whensver 3 new variable 15 a

or stalled program. The comm

CLEAR VYARS

which purges the calculstor varisble file from memory.

5.6.2 Lex and Ram files

Lex ¢files are files thst contain new commands, =.g. if thsre

were 3n assembly lsnguags +{1le con 3 msg card that definsed 3 nsw

BASIC function, 1t would be referred to as 3 lex filse., Files of

programs or text that resids 1in plug-in Roms are callss Rom

files, langarco 15 unigque 1n that E&83%3IC and text files may be

put intoQome as well as asssnbly language, The ability to put

ascembly langusge files onto a card 1is envisiocned onlv  wia ths

KEDS =zoftware development progranm, These filss appesr 1n ths

cataslog as indicsted, and allcecw custcomization and sexpansion of
the operating system,

n.‘
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Kangaroo does not Jdistinguish DSTa files from program fil=s=, In

fact, DATA files are really BASIC programs which contain DATSH

statementz., They <can be <created liks any other B4SIC progeram

file, or by EAXIC program=s themzseslves by uze of the ASSIGH# and

PRINTH# commands, Below are listed the commands ys=sd to creste

and access DATA files, Howswer, =gince DQTQ fxlss are nothing

more than EASIC prograsms mades up of DATA statements, anyw EBERSIC

progrsm may be considered 3s a3 DATA file for another program if

it containz DATA statements or 1f 3 PRINTH# writss to 1t

HSTIGHN#<num sesxp»> TQG <dstringq sxprsssion?> - whers ths string

expression’ 15 a filespec, opens an exi=sting file or creat=S ane

of the given filename,

s the referencsd f1l1s. {THIS I= A&

{37 NEEZEDED IN KANGSARGG)

= o=~ -
-RASSIGH#num exp> TO #* = c¢lo

CARRYOQYER FROM THE 35 AND 0
0

o
y

PRINTH#<num expr;<print 1list> - writes dats serially tas ths

refsrenced file,

PRINTH< num exp>,<line num>;<print list> - writez dsta "randomly”

to the file referencesd te the line number given 1 the second

parameter. If ths line exists, 1t 1s overwrithten; slse, it 1=

inssrted into the file. HNote that 1line numbsrs ars 1n the ranges

¢ te 95938 3nd the lesngth of 3 record <(or line’ is at most ZE5

byte=s, Howsver, the display can only show 86 charactsrs, snd an
ert+or will be reported i1if the user tries to edit or list sucn 3

line,

READ#<num expr;<read list> - serislly reads from ths refesrenc

file intc the read list., HNote, the read starts at the first D&

statement in the file

RERD#S UM exp2>,<line pum;<

given line nuaber, if it is

RESTCGRE#<Cnum exp[,<line num>] - gdoss a RESTORE in ths respsctivs

RSZIGH# file,

“HP Private)
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5.1 Defimnitions

This chapter sxplains the power ondoff protocol. Thers =are

several terms used to describe ths power stats and clock spesd of

ths hsrdware and scttware, and thouah they seem synsnomous 16

most respects, they are not always =0, The first term i1s SPEED.

It refers to the swustem clock and thers are three states:

FULL SPEED: The =system is fully powered up and th=s clocks are

running at 513 KH=z,

SLOW SPEED: The system 1is powsred up, but ths clock=z are at 4.5

KHz to conserve power.,

ZERO SPEED: The =system clocks are turnsd off, but the rsal time

clock and the RAM refresh circuitry are active,

In addition to the ped of the 1nternsl clocks 1s the

RWAKEAASLEEP terminolcgy:

AWAKE: This is the same asz FULL SPEED and sxcept for the time i1t

tskes to process a key, 1s genersally only when sxecuting 3

command, reading s card, driving ths beeper, running s gprogram,

or using PIL.

LIGHT SLEEP: This is any time ths system is in 3LOW SPEED waiting

for input. The LCD, kewyboard and all other interrupts ars actiwvs
in this =tate

DEEF SLEEP: This 1= any time the system is in ZERG SFEED, The

LCD 1=s off. The only asctive key is ths ATTH ksu, The compasrator

is active, but the sppeintment procsssing msw or may not  be

active (see RALARM QNA/OFF below?2,

DERD: The batteries are dead, no power is being supplisd to ths

esystem and evervthing is off,
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0,2 State Switching

Going from one state to the next is automatic and transparent to

ths y=ser, This section describes the states transition ssgquencss.

6.2, 1 Light S1leep to Deep Sleep

This occurs when the usesr tupes the word BYE, or presss
SHIFT-ATTH, or by thes softuware when ns program, kevhoard, clock,

or I/0 actiwvity is detected for approximately fiwe (32 minutes,

2,2.2 Light Sleep to Awake to Light Sleep

This cccurs automatically when the system procssses a kevbhoard,
clock, or 10 regquest. As socon as ths preocessor i1s done, the

system is sent back to light slsep after a short (approximatsly 3

seconds) watt,

6.2.3 Deep Sleep to Auwake

This transition can oaccur either by the user pressing ths ARTTH

kew cer by an appcocirntment coming dus, The akility of the rsal

time clock to turn on th=s machine can be overridden with the
command

RLARM OFF

Thes triggering of appsinteents is turned off snd can only  be
turrned on by the command

RLARM GHN

The othsr Appointmesnt commands are describsd in ths nsxt chagptsr,

Timers maw alsno wake these computer up 1€ a3 BYE command was

executed in a running program stter a3 timsr had bssn senshlsd,
Ths program will stasrt exescuting the timer commandis’ in 3 normal
manner,
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5,3 Sleeping FPil

The PIL transformsrs conzume 3 lot of powsr, and the PI

cannnt wake Kangsroo up from DEEP SLEEP, The followl

keeps Kangarco from timing out to DEEF SLEEP:

STANDEY OH

This di=sbles the timecut and doss not allaow ths LIGHT SLEEF to

DEEP SLEEP transition teo occur without the wuser typing EZ27z or

pre=sing SHIFT-ATTH, In this mode the PIL, 1f sssi1gneg., remains
powvered up ready to process data., To undoc, type

STANDBY GFF or
BYE or

SHIFT-RTTH

6.4 Low Battery and Dead Battery

Kangarooc switches from AQWAKE or LIGHT SLEEP to DERD 1n ths
following sequence.

1> The software detects a low power signal fro
the low battery annunciator is lit in the displ

2 The system sets up a lower levsl battery detect and continues

to operate normally, with the annunciatcr on.

2) UWhen the power level falls, the messags "Low batteriss® 1=

sent to the display and 31l procsssing 1s halted. The =ysten
then goes to DEEP SLEEP. Any attempt to turn 1t on only ressults
in the sbowe messsgs and going back to DEEP SLEEF, HNots, sincs

DEEP SLEEP turns off the LCE, the low battery annunciator 1s

turned off alsa,

Kangarco remains in this stats until ths power lsvel goss back up

above thi= lower dstect levs or the batteriss finslly sxpirs,

This is step 4:

4> The DEAD mode is sntered when ths powsr drops bhelow ths
threshold needed to maintain the time-of-day clock and 3 Mt

refreszh circuitry,

<{HP Private?>



The DERD =tate switchss to ths QUWAKE mode when fresh b

are inserted 3nd ths user pressss ths 8TTH ksy., The

then reinitialize=s REAM arnd asks thes user to set ths L

Chapter 29,

5.3 The ATTH key

6.9.1 Uses

The ATTH key haszs several uses:

a) Wske Kangaroo up when in DEEP SLEEP.
b)Y Stop 3 running program.

c) Stop a listing.
d) Stop auto line numbering,.
e) Acknowledge sn sppcocintment in SPPT mods.

£) Clear thes LCD andAar any errcr condition,

g Bresk card resader cperations,

h> Break PIL operations

In es3ence the ATTH key is the system BREQK ksy, If

mode, whatever the system was doing is halted and Kan

reads to accept a new command,. {The user 1s saying in

"Machine, listen to me now.”?

If in DEEP SLEEP, oressing the RATTH key returns the uss

edit fils last in. The only time this does not happen 1

machine went into DERD state whiles asleep, Rs notsd 3b

user is put intc the SET TIME templste in this case

6.9.2 Locking ths Machine

If & program is runrning but is not locking for input

keybasrd, 3511 kews sxcept thse RTTH key ars ignorsd. Ts
same eftect when no rogram 1S running, snd to

unauthorizsg use of the machine, a mechanism exists for

the kevbosrd, The swvntax is:

LOCK <string expre=szsion>

The string expressicn becomes & ‘password’  that ths u

Qive whenever ths machine comss uvup from DEEF SLZEP

<HP Privaste>
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whenswer resses the ATTH key to turn on kK3ngarsc. In
<this cass

Paszwuard?

is displawved, and the ussr must tups 1n the password sxactly ss

it was given in the LOCK command, This is 3n 3bsclute securs;
i.e., if the password is forgotten, then the oniy wsy tc waks ths

machine up 1z to removws the batteries. Of course, 3ll dsts,

programs z2nd appointments will be lost,

Toe cancel the PasSWORD, type LACK 77 or LOCK <new string?. The

null string cancels the lock,

5.6 Sustem Reset

Sincs CMOS 1= susceptible to latch up and the softwsrs mav lock

up, thesre ars two system resets available, 0One 1s to rsmove thse

batteries. If the computer i1s on, removing the battsriss for 3

seccends will cause a hard resst., (Resmeoving the battsriess whasn in
DEEP SLEEP will not do a reset howsever; allowing the user to
replacs them and not lose the contsnts of Smary, The

distinction is whether or not the machine is in DEEFP SLEEP., 9
lacth-up condition that doss not respond to ths ksy sequence

below will occur when ths machine 1s ei1ther full awaks or 1n

light =sleep.?> The other i1s to press simultanescusly

SHIFT-CTL-CLR and held for cne sscond.,

This causss a swvstem 1interrupt and sends the softwars to  ths

initisl cocldstart location of ROM, Currsntly. this iz a softwars

h sablsd,reset, and hence, if for sams reason ths keybosrd 1= disab

this will not work and the user will have to pull the batteriss,

Either method is fatal to all uzer files.

<HP Private’
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7.1 Overvien

The pocket secretary featurss of Kangaroo are i1mplesmsntsd 1n the

appointment managsmsnt part of the =software, The ussr has tha

ability to:

#*Store appointments snd notes in a3 built-in

electrconic calerdar

#S=t up alarms and be notified when an appointm=a2nt

is due,

Search the calendar for given items, dates, and

mess3ges,

tHave an appointment execute any B]SIC command.

#Run BASIC program= according to a time tabls
stored in the calendar.

#*Display the current date and time continucusly.,

There is an  annunciator in ths LCD which will 1light whsnever an
appointment comes dus, Pressing the APPT key will then display

ths currently dus agpozntment. If ne appointment i1s dus,

pressing the AFPT key will then display the fnllouznu temolate:

Day MoDy~Yr Hr:Mn AM #1H IHote

whers

Day 1s day of week

Mo is month

Dy iz day of month
Yr is the vear

Hr is the hcour

Mn is the minutes

AM is AM, PM, or %% for 24 hour clock

# stands for alarm number

N 1s a code for the type of appointment

lHNote 1s the user s message or command

The above fields are semi-protsctesd, i1.=., the user will not bs

<HP Private>
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able to delste thes zeparators ¢ 7 or ¢ or # 3 nor the Yr 1f in

vear mods. Kangsroo will avtcmsticsllw figurs cut any fisld that

is rmot explicitly =pscified,

v.e Commands=

Thes editing kevs for manipulating filss have slightly modifisd
action in the appointment file:

RP>T : when the APPT key 15 presss the 3bove tsmplate (s put

inrto the LCD unless an appoiniment is dus, 1n which cass the gus

sppointment will appear. Pressing the STTN key acknowlsaoges the

dus appointment, and thes next past due appointment, 1t any, 1=

displaved, Gtherwise ths template 1= dizsplaved,

CLR : clears ths LCD 3nd redisplay ths templats,

ETH i causes Kangsroo to computs any needsd walues ncet §f1llsd

in, check for dav'date mismatches, storse ths complsts appointmsnt

in the appcintment +1ils, and displsy the complsts appointmsnt,

SHIFT LUP-aRROK positions the cursor at the start of ths

appointment f'l

SHIFT DOWN-ARRGOUW: positions cursor at  ths bgottom of the ft1ils

ast future appointment),

LP-9RROW: mowves backwards in time through the appointmsnt file.

DOWN-BRRECOE: moves forward 1in tinme.

SHIFT ®BPPT: sllows the user to see the interwval for repsating
alarm=s, and extended wesr informaticn, whils held dowun,

SHIFT DEL: if the display 1= unchangsd, deistes ths currsnt

apoointment, If the display 1s sltersd and thsen SHIFT DEL is

pre=ss, the old appeintment i1s sditted to ths currently disclavsd

appointment and rcplaced.

Past appointmesnts appear 1n the LCG undersceorsd, wherssas

appecintmentzs yvet to go off ars not underscored.



7.3 Filling in the Templats

To Facilitats fi1lling in the template, the user i1s not reguired

to czompliets all parts of the template., dreas not fFilled i1n hawvs

defzult walues., For example, if the detsult tempiats 1z 1n the

display, the tims will default to midnight if the dsv 1s changsd;

otherwise, it iz the current time roundsd up to the next minute.

Days may be omitted and the date put in, Kangaroo will f111 1In

the correct day of ths wsek, Similarly, f1lling in ths day of

ths: week but not ths date i1s permisszabls. Kangsros will figyurs

cut the correct matching date. If ths user wants ts make 3n

appointment for next Tusesday, say, he types Tu+ 1n ths dasy ficlid,

and Kangarco fi1lls 1in the rest., O0f courss, ths user must still

insert the time 3nd messsge.

The appaointment management softwars triss to match the corrsc

date and day, if both are giwen, tao the end of the next vear, I¢

such a match doss not occur, Kangsroo giwvess an  =rror unlsss ths

user had previously set the EXTD status in time mode. In this

cacse, Kangarce ssarches i1nta the future until it finds a8 matching

vear with twe asterisks (#%3 pilaced 1n the year fi1eld 1i1f the

match is not in ths current century, Pressing SHIFT-RPFPPT brings

inte the display the wear of the appeintmant.,

.4 Repeating Rlarms

The code for the type of appointment wanted is includsd in the

digit and lettsr after the bell character in the LED. The digit
refers to the level of alarm:

¢ no beep

1 single short bheep

2 single long besp

3 twe tone alarm pattern

4 rapid segquence of beeps

S long low tons followed by long high tone

& siren sound

¢ repeat 2 every 15 seconds until acknowlesedgsd
8 repeat 4 every 15 seconds until acknocwlsdgsd

3 repeat 5 every 15 secocnds until acknowledgsed

The letter choices and thsir msanings are:

“HPF Private>
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appointment processor to go to the next mponth. 2

7.5 Appointment Processing

In order to prevent possibly unexpscted rssults when appointments

go 2ff, Kangaroo actual Y procssses  an appointmsnt  just befors

going into Jdeep =leep, When an appsintment becomes dus, 1§ thsre

i= 38 beep tone spscified, Kangarog w111 bBeep, and ths annuncistor
will light up. However, 1f there i1z 3 messages or ¥ 5 program 1=
to be run, Kangaroo will postpone showing the meszage or running

the program wuntil no other processing is besing done, This 1=

Juszt prior to shutting down for deep slesp, unlsss, of courss, 1t

iz already in deep =sls2=

that no appointms:Th=2 user may turn off this fe2ture =o nt ¥

lightingy the annuynucistor? byprocessed {(including beeping and

typing
'!
7

RLAREM OFF

This command turns off ths appointment processing., To turn 1t

back on the user types:

ALARREM ON

and the normal appointment kandling is resctivated (all past Zus

appointments will go off at thiz time),

When in APPT mode, pressing

RUN

will causs snv pending sppointmsnts to be processsd, 1.s., typs 4

appointments are reschedulsd, note fieslds are displayved, and

BARSIC statements are executed,

The user can also schsdule programs to  bs run or any other 53310
command to be exscuted by replacing ths

INote

with

For exampls, the following templats will sst a rspesting slsrs to

run the preogram in HAM callsd "GETUP" every morning at £:30 am

<{HP Privatel
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Dayv 0&-/2479r G230 am #1RE >Eun "GETUFPY! >

Interval = QC+01+00+0G0 | DQOL

Kangaroco will correctly il1ll 1n the missin3 templats vsluss so

that the program will automatically run evsry morning at ths s=ae

time,

7.6 Error Messages

Thz erraor messagss possible in Appointment mods 3re given belsw:

Error# Meaning Probstlese Causs

63 insufficient memory not encugh RAM availabls

163 improper dav field misspelling cavw

104 improper date ficld numbers ocut of rangs
1 Qs dav-date mismatch day % dats incoempatibls

106 impropzar time risld numbers cut of rangs
147 improper alarm spec not (-9 or N or R

108 duplicate QFPT two exactly ths sams

109 improper repetiticn field not I or U or bad number
in 1nterval field

<HP Priwvat
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g.1 Time Template

Wihen the user preszes the TIME ey, the current date and time =zre

displaved continucously in the LCD in the format:

Day MosDywA/Year Hr:Mn:5c AN

= SeT in time @mads, the following sst-timsIf the user tuwup

1

£

templste is displaved:
> -Set MoDyr'fear Hr:Mn:3c 8

where:

Mo stands for the month

Dy stands for the davy
Year 1s a 4 digit wesr (needed to set the century?

Hr:Mn:S8c are ths hours:iminutes:seconds respsctively

AM i1s either &AM, PM, or *#* {for 24 hr time?

The default wvalues are the wvalues of ths current tims or, i1f the

time has never been set, Q01S01-/0GE  GQ0:CC: 01 AM, and sre inssrted
wherever the user fails to give a3 value.

2.2 Time Commands

Besides the SET command thes uyuser can changs the format of the
montnsdavswear 1nformation or even speed up or slow down the

internal clock with the following commands:

S5TATS - q
car: change the d

format, The template is:

<“HP Privats>
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Date: MDY, "Time: AM, Sopt: YEGR

where:

MDY iz month/davpear format for the date

whether in TIME or SPPT mods

DMY measns dav¥month¥yesr formst

“Time the ~ denotes approximate time, a

*Time denotes exact times (sece EXGLT below?

R ca2n be RH, P, ar #®% (for 24 hr time:

YERR 1f left as iz instructs Kangsroo to conly

trv to match the date and days 1n the

next calsndar wear, 3nd 1gnore ths ysar

field, or if

EXTD meanz find the first patch from ths currsnt

date up to ths wear 9293 (extendsd ssarcn?

EXACT - this command instructs Kangaroc to takse the currsnt tiaos
as exact, If this 1z the first time that EX4CT Kas bsen typed,

ths internal clacck 1s flsgged as hawving bsen set sxsctly, Ths

next time, and all subsegusnt times that EXACT 1= entsr=d,

Kangaroco figures a corrscticn factor based on ths totsl number of
"ticks" of the real tims clock and ths changss to the time tnst

thz uszer has entered by adjusting ths lock since last typing

EXACT.,

ADJST - results in the display

RDJUST (N> + Hr+Mn+Sc.t

To =et the clock ahead ons hour, place a 1 in ths Hr ficld and

press RTH., The time adjust <c3n be plus cor minus <{+7-2 hours,

minutes, seconds, and tenths of & sscond. Th CHY fisld allcwus
for internal correction to ths claock. The intsrnal rovtinss ds

automatic srror corrscticn on  the clock whsn ths uyssr tucss

EXACT. When the user ADJUSTs the clack, a count 1< kept of the

number of ‘ticks’ aof the real-tims clack beutssn CTs that h=zws

besen sdjusted. Normal adjustments ars mads mogduls 3¢ minutes

intsrnally. For large variation=s the user can maks *ths
adjustment #Absclute by replacing the N with an 4,

RESET - thi=s cammand ci tment and srror factors and

clear=s the exact flag.

1 Inars ths 3dju 'Il

Th= abcve commands referrsed to the acgcuracy of

tHP Private}:g-2
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clock., Kangzrco has no intsrnal trim cspacitor for the cloch

cryztal; hemnce HP cannct sdjust it for sccuracy at the factory.

Howewer, the uzer <can mske a softuarzs corrscticn wvia the EHRCT,

ADJET and SET commands=, The ZTaTS template desnotss the ExX=OT
setting viz the "%’ in front of +the ward TIME, Othsrwizs, 1t :=

8 tilda "7’ to dencte approximate. The clock sheeld be accurarts

to 3 minutes per month worst csss, Howswver, nvlironmental

factors and aging can affect the crystal accuracy.

Th=s timer based caommands zuch as those in ths next =ection should

cniy be used to tenths of 3 sscond, The kevbosrd, LID, PIL, ang

system softwasre toagether make resoluticn greatsr than tenths of
dubious walus=,

2.4 BEARSIC Time Functions

the re3l time clock wvis the &N31:0Kangaroa allows BRSIC to scces

standard function=s below:

TIME$ = a string giving the current tims 1in HH:MM:S55 formst.,

DATES 3 string giving the date in YY/MM/DD formsat.

TIME - 3 function returning ths number of ssconds sincs midnight,

DATE - a function returning the year asnd dawv of ys=ar in  the

format YYDDD, e.g., 81013 1s Jdan 13, 1381,

<“HP Privatel

N TIHER #{integer>,{seconds> <command> - sets=s ug timer

intsrrupts for running programs, A program may contain up to

1080 OGN TIMER statements (limited anly by availasbls RaM>, which

can instruct Kangaroo to executs any “legsal sfter THENC
preogrammable command or comm3nds  ssparatsd By @, Sftesr the

command 1= exscuted, 1f 1t was not 3 GCGTL, contrgl 1s resturnsed to

the next line to be executed sz 1if ths timer had not gons off,
The CH TIMER command is an interrupt, and ss such, when 1t 1s

finished processing, contrel returns to the line from whencs it

was called,

Kangaroc 3alse has three cther tims relsted BR3IC commands., £11

of them use seconds as their parametesr:

BEEFP {<fresquency in Hz>{,<{ssconds>11 - ths ssconds is ths amount

of tims ths given frequsncy is heard fraom the bsesper. KNCOTE:THESE

ARE  APPROKIMATE! If thes =ssconds ars omitted, thse dsfauit

duiration 15 approximatelw €, lsscs, If the fregusncy i1s aomittsg,

the defsult iz spproximately 5000 Hz,
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3.1 General PIL Commands

Al periphserals for Ksngaroo will idintsrface wia thse FPIL oD

sustem, FKangarce requires that any ceriphsral must have 1ts cwn

proce=sor to interpret ths commancSsz 1t sends, The commands thst

are integral tc Kangaroco are general in naturs for 1nitializatisn

and writing to periphsrals., Specific periphsesrsls will have thsir

owr manuals sxplaining how they intsrpret these gensral commands,

fn sdvanced I-/0 ROM {(AICJ will be written for Kangasrooa, but will

be =old s=sparately. All of the commands below ars programmakis,

ASSIGNIO - This command initiates the auto sddressing fesaturss of
PIL., The 1loop can contain 30 psripherals Kangarca assigns 3

number to each psripheral and then the dxsplay shows:

nn Devices on loop

Device #01=";_ "

The user types in a two letter mnemonic which stands for the
dewice name and can be used in the PRINTER I3 and DISFLRY IZ

commands 1n programs. For example, 1f the loocp has (in order: a

TY., a printer, s Special K and a plotter then the Fullcaxrg coulg

be a history of what was typed:

RSSIGHIO

64 Devices on loop

Device #0i=".,TWV"

Device #G02=":PR"

Device #03=":3K"

Device #04=",PL"

iThs dewvice mnemonics can sppear in a3 string after ths QS33IGHI

statement, e.g.,

ASSIGHNIO ":TV,:PR, :3K, :PL"

m P
t

1CLEAR LOOP - sends devics clear to 31l peripherals an th

CLEARFE ":dev" - =snds a device clear to the named dewvice.
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DIsPLaY IS “idevw!l, dsw2{,.,.313"% - makes ths namsd dewicsis: tThs

targst deviced{s} forr 311 DISP ststemsnts a3nd displis functions,
A1 output tufit would mormally go to the LCD 13 alsc routsd to
th=s named dewicel=2,

DI3PLAY IZ * - redirscts all displaw tput back tg the LCD,

(Unlisten= the DISPLAY IS devices,

ENDLINE -<{=string sexgoression> - outputs {string> 2t =nd of sach

print statement rathsr than the noarmal CRALF.  The sxpressicn <an
be from @ to 3 character= lcong,

LISTIO - lists the dewvics numbers asnd thsir assigned mnsmonics,

GFFI0 - This =zhuts offF the locop, i.2., all PRIKT and DizF

commands default to the LCD. Kangaroco remsmbers ths loop

enfiguration and, as long as the lcop 1s rot changed, c<an &=

reztored with the RESTGREIDZ command below.

PRINTER IS ":dewl![l,:dew2[,...11" - ss
targst of 311 PRINT and PLIST =stateme:

-
D - redirects all printed output to ths currsntPRINTEFR e

devicels),

I
DISPLRAY IS

RESTGREIQ - This command restores ths loop to its previcus

configuration, withaut having to reassign device names. Naots: a=
long as the numbsr of devices to be assigned has not changsd,
Kangaroc will assume the gesometry of thes locop has not changsd.

The above cemmands could be used whsen the user movse

from ocne physical loecation, say his home whers he has s¢

peripherals, to ancther, say his job where he bhas no o 1

and back to the first lacaticn. The OFFIO command wi

loop configuraticn and dewvice names until a3 new S5SIC
is entered or RESTOREIOQO i=s tuped.

RIOJ (<{reg number>) - numeric functicn which rsturns ths integser

valye or the contents of PIL chip resgistsr numbesr resgussted, Thse

register number must be betwesn @ and V¥ or slse an srror results,

STaNDBY ON - Inhibits th=s PIL timscut so that Kangarco ramains on
to proacsss PIL  interrupts, Note, this command can bes important

when dealing with peripherals which do not pass on informaticon

while they are "busy",

STHHERY OFF - disables the STANDRBY ON command so that normsl

timeout takes place.

WIQ <(<reg number’>,{numeric sxpressicn’>) -  writss ths numsric

expre=sion as an integer valus dirsctly to the PIL chip rsgistsr

<HP Private;
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specitied, Caution, at this time, thsre 15 no good documsntstion

cn the PIL chip for directly sccesssing and writing o the chip,

Such things as turning on the gscillstors, addresssing ths Io23,

de=laring talier actiwves, etc, arse the respscnsibility of ths

user,

9.2 Device Dependznt Data

Kangarcc will send dsvics dependent dats around ths lcop  for

specially controlling =pscific devices, To do this, the wuser

make=z the device the display device znd then usss [DISP CHR$( w03,

where xx i1s the decimal egquivalsnt of the device depsndsnt dscts.

For example,

DISP CHR$(214)

puts Zpecial K into doubls wide, column cut made.

Qther devices may use dsvice dependent data as commands which

causes them to perform pr:det-minsd cperations Thess commands

can be sent by making thes device th=s print device and ssng:ing

escape sequences., For example, the TY interface will interpret

£

as the command "home the cursocor to  the upper lsft hand corner of

the screen.”"” The wuser will have to refer to the spescific

periphsral manual te ffind out whether or not that psriphsral

interprets certsin datas frames as dJdevice dependsent datas {is,

commands ), Most listeners (eg, printsrs and plotters) rscognizs

eSCEpe Ssequsences as commands; whereas maést talkers (sg, csssstits

drivers) neced HPIL command framss separste from data frames.

9.3 Error Messages

The error ceonditons that Kangarss detects when using  ths loop

are:

Error # Messagse Probasblse Causs

e lcop timecut PIL unplugged or pesriphsral

not powsred up.

v more narss thsn devices Either parameter list toc

<HP Private>
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| Card Resder | CHAPTER 14 }

e-—————————— ———————e¢

Q.1 Specifications

The card reader can stors up to &5 bytessside on the msgnetic

cardz; =so, the base machins memory can bs stored on five cz3rcs,

Th=z card containz the following 1nfoermaticn bessidesz ths dats:

Data type: BASIC program, text or appointment,

Size: number of hytes reguired for load.

Humber of tracks in file,

Track number of this side,

Filename,

Timedate: date and time of file creation,

Checksums=

Passwcrd: file security, ncot displayed.

In addition, the card may contain a write protect flag.

10,2 Commands

Ths user coemmands are baszed an the COPY command. Recall that s

file is specified by

filespec = "filenamel:devicel/passwordii®

For the card readesr the device is sithsr CARD for card or POGRD

for private card. To use the card resdsr to copy 3 fils 1nts

RAN, tupe

COPY CaRD TC <filesspec>

or

COPY <filespect> T <filespecsl

where filespec! must include the dewvics CA/RD or PCA/RE, This

copies the card contents inte RAM, if thesre is avazilable msmory.

“HP Private>
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If the optionsl password i used, it must match thst on ths card

cr the copy will ks shortsd, In the first Zass ths "filsname® 1=

the one created 110 RAM and that <on ths csrd 15 1gnorsd; in ths
seccnd, "tilenamsd" 1s used, but "filenamet"” on thse card must

match “filename!” the user giwves,

COPY <filezpecz> TO CARD

or

COPY <fi1lespect> TO <filsspecld>

where the dewvics 1

a card. Rs abhowe,

the file in ERM and o

NHote. the PCHARD option secures the file saoa that it cannct ke

listed or recopisd to anmcther card. This opticn 1s for securing

software {cours or an QEM 's?», Such 3 privats pragrasm can only bs

loaded, purged, or run., Listing and duplicating are prohibitsd,

PROGTECT - This writes a write protect code befors th

protect a3 card takes two passes: the first tos wri

ssecond to write the protect flag,

UNPROTECT - This erases ths write protesct.

CAT CarD | ":ZARDY | ":PCARD" - This allows the usesr to rsad the
header information off the card without actually rsading in the
data stored on 1t,. Kangaros will display ths file name, f:ls;

tvpe, track numbsr, number of tracks, and date of creation of the

card read,

Sypposes "PEGMI" 15  a BASIC program 1700 bytes long, and supooss

that the wuser wishes to protsct ths card. Thsn ths fcollowing

sequence would occur (311 caps ars user inputs2:

COPY "PRGMI"™ TO CRRD
03 Tracks required;

Copy to card: align & [RTN3
Pull csrd ...

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

Track ' done, i1nsert track 2

Copyw to card: align & [RTNZ

Pull card ...

VYerify card: align & [RTNJ

Pull csrd ...
Track 2 dorne, inssrt track 3

Copy to card: align & [ETN3

Pull card ...

“HP Private>
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Yerifw card: aliagn % [RTHIJ

Pull card ...

PROTECT
Protect. card: align & [RTH2

Pull card ...

PROTECT
Protect card: align % [RTH1J

Pull card ...

g

PROUTECT
Protect card: align % [RTHN]

Pull card ...

Mow suppaese anothsr Kangarco user wishes to copy this carc inte

his machiner. The sequence ccould be (szsuming he losds track 82

first>:

CAaT CARD

Catalogqus card: alian & [RTH]

Pull card ...
{Track Z of 123

PRGM1 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 % [RTHI]

Pull card ...
WARNING: toc fast

Copy fram card: aliagn & [RTN]
Pull card ...
Track 1 dane, insert ‘track 3
Copy fram card: align & [RTNI

Pull card ...
WARHIHG: tooc slow

Cepy fram card: align & [RTNI]

Pull card ...

10.3 Error Messages

Ths card reader 1is "smart’, i.g., the order cf ths cards gor

repetition iz immaterial, and ths hsaders ars checksd to msis

sure the cards are from the same fils, thsre 1s snough memory, or

if the cards 3re blank. If the softwarses detects an srror {(dus to

timing or a write protect), the appropriats srror messags 1S

displaved.
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The language definition for KANGARLOO sdherss to the 8HNZI Standsrd

©3.e0-157%, "American HNaticnal Standard for Minimal &SS85IC,

Jdnudrw. tavyay, In some areas, KANSRREOO includss snhancsments te

min4mal ERASIC, and 1n such casss an sffort hss bssn m3ds  to

aonform to;

3) committese recommendations of subgroups of AIZJZ2

b HP &%5A

I oposed ANSI Leve=l 1 BASIC, as of Dec., 1980

There are incompatabilities bstween b3 and 22 above, and Kangsr-oo

tock the =stand that the svntax chocld support Level I whsrs-ver

there was a conflict, This ha=s led to a3 fesw speslling diffsesrencss
ith the 835, but the capabilitiss are =still there,. Ropsndis &

documents those differences,

11.4 Numeric data

Kangaroo allows three types of numeric data: REalL <{(floating
point», SHORT {floating point), and INTEGER {fixed paint..

* Real numbers are stored with i2 digit mantisss,
three digit exponent, and cne digit mantiszsa sign.

The mantisss is in sign-magnitude form, and ths

exponent 1s i1n sign-LOW"ItWnt form (16°s complemant?,

Range + or-—- 9,9%3995833333E+ or - 49°

* Short numbers are stored with 5 digit mantisss,

twe digit sexponent, asnd one digit sign. The mantissa

is in sign-magnituds form, snd ths sxponsnt is in

sign-complement faorm {(1i’'s :,mnlcmcnt}.

Range is + or - 9,S933%E+ or - 55

* Integers ars stored with S digits.
Range is + cr - 99399

<HP Privatel
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11.2 Lharacter string data

BASIC will handle charscter strings compossed of  sny wvalid &3C11

character=, The charscter strings, or =trings for short, can bs

of sny lerngth from zero charscters to 3 maximum limited only by

availakle memory. The string of lerigth zerc is <ca3lled the nuil
string,

Minimal BS2IC rsquires that thz default lsngth should be 12, cut
Level 1t =ssys it <should be s= long as a3 lins, Ths :ntent 1s

probably the input 1ins lsngth. Kangsroc hss a 32 charascter

line; hence, the defawult string length has bzen 1ncreassd te 32

character=z, Thi=z 15 also the l=ngth of & string functicn.

t1.3 Arithmetic Operators

Uperator Example

+ RAdd A+B
- Subtract Jor if unary, negats? A-B or -8

# Multiply AxE
/ Divide R/B

\Vor[DIY Integer divide (IP{RABDID A DIV B o A\B
" Exponentiate A*E

11.4 Relaticonal cperators

Operator Example
= Equal A=k
{ Les=z than R<E
> Greater than AXR

{= Less than or esqueal R<=E

>= Greater than oar equal A>=R

<2 or # HNot equs!l RI>E or Q¥E

Wherr relational operators srse evalusted In  an sxprsssicn theyw

return the value t if the relaticn 1is found ta bs +frue, or the

“HP Privat
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value 0 if the relaticn 1= ta3lzs, For instance, R=E 1= svaluste

as ! i1f A and B ares egusl in valus, and as G 1f thsv srs unsgusi

Strings ars egusl if they are the =3

th: =ame characters in the sams crder.

String inequalities <compare each siring character Ly ch

until an ineguslity is found, or until ane string terminst

sn inequalitw is found, the character with lowsr RECII co

be the lesser, If no 1inequsality 1is found and 1lengt

unequal, *the longer =tring is the grsster.

t1.3 Logicsl or EBoolean Uperators

Operator Example

AHD Legical "AND" R AND B

or Logical inclu=sive "CGR" R OR B

EXOR Logical exclusive "QR" A EXCRk B

HOT Loegical complement MOT A9

Like the relationsl operators, the evalustion of an sxp

using logical operators results 1n the valus of 1

expression 1is true, the value 0 1f the sxprsssion is falss

11.6 Menu of command=s and BASIC Statements

This =secticn giwves the syntax and 3 short explanation

commands and ERSIC statements, The langusge conforms t
Minimal B&SIC and extsnsicns conform to the PRGPGSEDRD aNZI

standard where sppropriate, This has cs3used scoms diff

with the &5, which are enumerated 1n Appendix 4.

ALARM QOFF - +turns off the appointasnt processina for

appaintments,

RLARM ON - reenables appcintmsnt processing.

o op=sn 3 datsIGHN#<number> TOQ <Kfilespec> -
seq Aangd ndm'fien\.

us

vent access is by FPRINTH#<numbsr>r
a
w

3J .
o
+

A [ fl

RS

Su

ASSIGH#<{numher> TO * - closes thes data files.

ASSIGHNIO [dassign 1ist>3 - 1nitiates the PFPIL auto

<HP Private>
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sequance,

AUTG [<bsg line>[,Jincrsment>3] - allows progrsm linss to bs
numbiersed  automaticalivw, 1¥ neo parameters  ars specifisd,

numbering begins with ten 2nd 1s incremsnted by ten, Prsssing

RTTHN turns off RUTO.

BEEF [<freq>[,<secs>3l- sutputs an  audiblese socund,. If no

parameters are spscifisd, the fregquency is spproximatsly SGEE0 =z,

and duration 15 .1 second, By =pecifying parameters, the user

cari change only ths fresquency, aor both frequency 3snd duyrstisn,

Hote: the frequency 1is only approximate,

BEEF 0OFF - turnz off the besepsr so that no bssp 1s output.

BEEF OH - resrablesz the beeper.

EYE - turns Kangarco off. Same as SHIFT ATTH.

CAaLL <filespsc> - =subroutine call to ancther program, Embsddsd

END statemsnts act a5 returns to calling program Pazrameters T3y

be passed wia DATA files,.

CAT - produces a3 catalog listing of information sbgout the currsnt

warkfile,

CAT ALL - catalcgs 211 files in msmory.,
AT APPT— DPISPLAYS THE <cATALOG £NVNTARY OF THE APPT. Fitge

CAT CARD - returns the hsader information on a ma

CAT pEYS —DI5PLAYS THE <ATAWG ENTRY oF THeE Kevs Frige.,

CAT <filename> - catalogs the nam=sd file,

10 N 7] S G

CLEAR LGOOP - sends dewvices clears araund the PIL ts 311 devices.

CLEARF ":;devw" - sends specified device 3 devics clesar.

CLERF YARS - clears the YAFES file.

CONT [<1lime>] - «continue sexecuticsn of ths program  at  ths

specified line, or whsre it was halted, without sltsring praogras

conditians or modss,

COPY <filsspecl> TO {filespecZ> - device to device transfsr of
files

DATA - provides constants and gucted or unguotsd text from which

READ can obtain vaslues for numeric and string variablies,

DEFRULT OFF - returnsz machins to normal srror pracessing.

DEFARULT OQH - prewvents ths following math srrors from  halting-t

Private>
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program skxscution by providing sfzult valuses For sut-of-r

rezults which occur in computsticns or assignmsnts, The d=f

waluss aliow a program to sxecuts completsly, uysing ths d=F
valuss, rather than stopping dJdus to any of thsse math srr

The default values are:

ERROR DEFAULT YalUE
integer precision overflow + or - 95535

Shaort precisicon overflow + or - S5.5932%E5%
Real precision overflow +/- 9.,599833593G=22E43%

Underflcw (a3ll data tywpe=) 0

SEC, TRHIH*PIAS2,N:odd 1nteger P, 33935555553 %E4%9
Zero to negative power 5.5395359532959E453

Negstive ¥ " Non-integer X AESCY D X

Jera * zero 1

vaision by zera +/- 83,533355553%3E457%

SEC{N+PJI ) 3.3993353535353E439

DEF FHN [<param list>] - =singls or multiline function dsfinit

1 optional parameters,

efines giwven key, The absDEF KEY <key>,{redef>[;] - re 1 SnC

on determines whether or notpresence of a trailing s=anico

redefiniticn iz trarmnzmitting.

-
(
L

DEL.AY <secs> - used to speed up or slow down thes cutput rst

the LCD.

n

DELETE [<keg line’>[,<end 1line>3] - delets 3 lins or secticn

proagram, If only one 1line identifier 1is specified, Jjust

line 1is deleted. If two 1lins i1dsntifisrs are specifisd,
black of 1lines i1s deleted. If nco paramsters, then the cur

line 15 deleted,.

DI <var list> - used to declare the number of dimsnsions and

maximum numbsr of elements in sach dimensicon for REAL preci

arrsy variablses and initializes 31! elements toc “"undefinesg".

maximum number of elements 1s limitted only by svailsbls men

Thz number of eclements can Le calculatsed sz available me

dividsed by elsment size, whers slemsnt size 1s 3 for integsr

for shorts, and 2 for reals.

DISP <disp list> - csuses the items spscifisd in the displaw

to ke displaysd on ths LCD {gr DISPLAY IS desvicel}, Excent

the ocutput dewice, this is the same 3s a3 PRINT statement.

DISPLAY IS "i;dev" - =necifio

system messages 3re displayed {in asdditicn to the LCD2,

DISPLAY IS % - s=pec the LCD as ths devics on  which aso
o~syztem mescsages a3
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DISPE USIHG - Except for the ocutput devics this 1s thes same &<

PEIHT LSING commandg, Ses 1t bsliow,

EDIT - gives ussr 2n unnamed warkfils of tops laszt in,

EDIT BASIC - gives uzer an unnamed EBRSIC workfils,

EDIT TEXT - gives ths user sn unnamsed text wsrkfile.

EDIT <filespec> [,<{filstype>l - returns workfile named <Jaf=

tchecking for tuvpe match if necessary’.

END - the highs=st numbered lins of a program, and termine

program sxscutian, Kangarco does not requirs the EKD stsatan

gincs the opsrating system already has one at  th= end of

file.

END DEF - thes lazt lins of a multiple line function detfiniticon

ENCGLINE <{string® - at erd of ewvery printed 11

iz cutput, NHormally this 1z a carriags returnslin
+ .

string iz limited to & to 3 charac

FETCH [1ime>»]1 - gets the gi

The default i1is the currsent 11

FETCH KEY <key> - gets the giwven key ready for editing,

FETCH {string>[,<line>] - sesarches ths currsnt €3 ls ¢ 2 3

string, starting at the opticnal lins, rsturning that lins

found ready for editing with thes curscr at ths beginning of

string. Note, the search i1s for the g trins and hee given st

cacitals or the lack of them are signifi

FOR <var>=<{start valu=s: TO0 <end vslue> [STEP <increment>] -

FOR statemsnt is used with the HEXT statemsnt and dsfinss

mapy times a3 FOR-HNEHXT loop 1s te be sxecutsd, The lcop coun

muszt bP a simpls wvarisbls. If noe incresmsnt walus 1s spscifi

it default=s to one.

GDS8 <line> - transfsrs proaram control to ths suybrout
ins

- b i . b
t
- D fGOTO <line’> - transfers program cantrol to the specif

IF {bonlean exp> THEH {legal statemsnt> [ELSE <{legal statesmen

- the IF...THEN.. .ELSE statsment providss conditiconal branchi

If the expres=sion 1= evaluated as trus, sxecuticn i1s transtfer

to the =zpecified lins or the statesmsnt 13 sxscutesd, I¥f falss

ELSE 15 naot specifisd, exmecution continuss on the next lins,
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fal=z= and ELSE iz =pesgcifi=sd, executian 1= transfserred %o the

specifisd ELSE line, or the specifisd ELZE statemsnt 1s sxecutsd,

Thz following statsmsnts cannot follos THEM, ELSE, OH ERROR, or

oN TIMER:

DATA IMAGE

DIM INTEGER

DEF FH NEXT

END aPTICH AHGLE

EN[: DEF OPTIQN BARSE

FOR REAL

IF SHORT

IMAGE - used with the PRINT USIHG or DISP USINHG =st=ztemsnt to

specify format, Kangaroo allows either uppsr case o lower cs3sg9

specifications. The permissable IMAGE formats are:

Image Sumboal Purpose Comments
Symbol Replication

X L Blanks Go anywhere

wow n Text Go anywhere

r n Text Lo anyuwhere

D L Digit Fill = blanks

Z Y Digit Fill = zercs
* Vv Digit Fill = zeros
S n Sign + or -

M n Sian Blank or -

E n Sci Notation Format = ESDOD

. n Radix Radix 1is .,
c n Comma Number seperstor
R n Radix Radix 1s ,
P n Per:od Number ssperstor

A Y Characters Strings
¢ ) 3 Replicate For specifiesrs only

K n Compact ~General purposs

; n Delimiter

’ ) Delimiter Cutput. CRALF

INITIALIZE— INITRLIZES A MASS STORAGE uNITS MEDIUM.
INPUT {input list: - allows valuss to be assigned to variasbliss
from the keyboard during program sxscution,

INPUT "ussrprempt”; <input list> - allows the user tos changs the

normsl input prompt (a3 gusstion mark) toc a3 ussr definsd prosgt,

This can be any =tring.

INPUT "ussrprompi®”,<initial string>:{input list> - sllows ussr to

specify an 1nital value string for input, The ussr prompt is

protected, but the editing keuvs are ctive over ths 1nitizi

string.

<{HP Privatel>
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<kKangarco E.R.Z.,>
LA/ 06731 >

subroutines in thz currsnt orogram to bs accesssd based | on Ths

value of the numsric sxpression, A w3lus aof one corresponss Lo

thz first line Identifier 1n the 11z%t, tws toc ths =second, 7.

Return iz to the statemant following ths last 1ins idsntifisr 1in

ths list,

OGN Jexpression> GITO (linelisty> - allows program control (o bs

transferrsd to ans * more statements 1n ths currant  progran

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

the first line 1dentifisr 1in the list, two to the

€

corrseszponds to

second, etc,

OH TIMER# <number>,<secs?> «<legsl command’> - 3allows ussr—-specifisd

intsrrupt iIntervals for different timsrs, lihen ths iniberrupt

occurs, the specified acticn cccurs., CLantrol returns to ths line

following the ons which was executing when the i1nterrupt cccurred

unlzs=ze the commsnd is 3 GGTO,

OPTION ANGLE DEGREES | RBaDI4&NHS - ss=st=z trigonomstric msde.
Defsault iz radians, 2ption ancle transcends prograss.

GPTION BASE - allows the default lowsr bhound of arraws to be

specified as one rather than zero. GPTICM BRSz 0 1s ths dsfavit,

but can be includsd €or Jdncumsntstion purpasss.  Ths OFTIGH BS3E

statement must Le bhefore any DIM, ._RL SHORT, and INTEZER

statements, and only ans OPTIGN BRSE statemsent 1s allowed 10 a

progi~sm.,

PACK. — PAcus THE cONTEAMTS o= A MARSS STORAGE PEVicE-

PLIST (<filename>3{<{bsg line>l,<end line>l] - sam= a

thst the listing appesars on ths current print dewice.

are listed without linenumbers

POFP - pops O3UR returns oft the =stack. Used 1in exception

handling "cu+1n_‘.

PRINT [<print 1izt>] - causss the 1tems specifisd 1n *the print
lizt to be cutput to the current print dewvice. The item=z can ke

variables, array identifiers, sxpressions {excluding multizls

line user-defined functicons), or TRE sspzratsd by commas oy sexi-

colons, Two commas in 3 row cause 3 fisld to bs skipposd,. =

CR-LF is output i? no int list is i1ncluded, & =smicolon at ths

end of the li=t supresses the normal CR-LF,
PRINT USING —

PRINT# - used to recoaor values onto the spescifisd fils, In

serial 3access mode, recording starts at ths bsginning of ths $1ls
or after ths last data item sccessss=d, In random 3ccses mods,

with the defined record numbsr specifisd, rscording starts st ths

beginningy of the defined rscord. Thes data list can include

variables, consztants, and literals, separatsd by commas,

PRINTER IS M":desy" - redefines wvhich devics is wused for PRINT

<HP Private>
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PRINTER I3 #% - defaults print devics to LIOD,

PROGTECT - card reader command to write a "write protsct” onts the

card to prevent inadwertent copwing to ths card.

PURGE [<filspame®*l} - removes named f1ls from msmory. If no fils

name iz given, the current workfile 1= emptied.
PUT—"PRESsE=" A wEY (vYERSE '6€T)
PUIDTH <expression> - setes width of printed 1lins (numbsr of

cheracters output) befors 3 CRALF 1z output,

REHDOGHMIZE [<=eed>] - re-ewvalustes ths rsndom numbsr ssed. dith

no parameter, the ssed is gensrated using the systsm timser.,  With

th: parameter =peczified, the paramster 15 used to compute the

sced, an3 the "randaom" number segquencs will ke rsespsatsble., ]

geed of (0 gives th=s ssquencs of all zsros.

REARD Jdlist> - z=pecifisess wariables for which valuss ars toc be

assignsd from a DATA statemsnt, Csnnot be sxecutsd from Tths

keyboard,

RERDE - retrieves :mucmm for varisblss traom the specitisd fils,

In =eri13l access mode, ading starts st the beginning of ths

file or a3after the last am¢m ttem accss=ssed, In random accsss

mode., with the defimned record number spscitied, rsading starts at

ths beginning of the defined rscord. PEQRDH <=an be ussd to
repoziticon the dats Uaintsr by amitting ths wvarishis li1st 1in

random mode. The wariables 1in he wariabls list must ks
separated by commas,

RERL <wvar list> - used tec dimsnsion and ressrve starags sgacs for

non—- =zubscripted and srtay wvariables and declars them a5 full

precision,

REM - s3llcus inssrtiocn of non-sxecutshle remarks ints the listing
af a pregram to provide documenticn snd make ths program sssisr

te follow . The ' character may be ussd in place of ths wsrd

RE®M,

RENUKEER - allows ths program to be resnumbsrsd. I¥ noa paramstses

are =specifisd, numbering begins with ten and i1s i1ncremsntsd b

tern, Complete =yntax given in CThaptesr §, Secticon 3.

RENRME [{filsname>] TQ <filsnamse> - allcocws 3any file to be given a

new name. Default 1s current zo1rw»Hm.

RESTORE [{line>l - repositicns the dasts pointer teo ths bsginning
of the lowsst numbersd DATA sistement 1in ths current program, or

<HP Private’
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to the giwen line.

RESTORE#<pumber> [,<{line>]l] - restorsez the Zdatz pointer in =

numhered datas fils to the opticnal lins or bsginning of the 211l

RESTOREID - reactivates ths PIL lcop using ths prevwious mnemon:?

defined by the wuser, If the loop cConfigursticn has chsngsd,

error is reported.

RETLURM - the laszt 1line of 3 =subrovtine, and transters conte

back to the statement following thes GESUE statement.

Rt [<1ine>] - ussd to begin sxscution of a program st sithsr =

zpecified line or the lowest numbsred line i1n msmory.

RUN <filename>[,<line>] - =ssme az =UH, btut runs ths proger
filename” stored in R&M, rather thar ths current weorkspacs 1

SHORT <war lizt> - used to dimension and reservs storage spsa

for simple and array variables and declars them s3s shs

preci=siaon,

STANDRY OFF - returns to normal timeoaut aftsr S minutss

inactivity,

STRNERY QN - kesps Kangaroo from going into deep slsep. Uss

when slow dewices are on the PIL.

STOP - terminates the program exsecution,

au--TRACE FLOW - used to document program flow, Any branching
a trace coutput to be displawed which dJdesignates whs
branching was from, and which line it was to

-
-

-
= o

o

»
.

TRACE GFF - turns off the tracing cperation,.

TRACE ~¥4RS - reports when wvariables ars changsd 1in a rynni

program, _
TRANSFORIM — CHANMGES OVME TYPE oF FILE TO ANOTHER ( RASIC "TEKTET'c)

UNPRGTECT - <card reader command to srass thes protect fls oo

card,

WAIT <secs> - «causes program sxscution to bese delayss ¢

appropriats number of seconds before 1t continues,

WIDTH {numeric sexp> - width of displayed lins.

WID {{numeric exp>,<numeric sxpr) - writss second oparamecter

chip register given in first paramester.
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Name 3nd FParameter

RESC KD

ACOSC ®

ANGLEC X, Y

ASTHY X
ATHE X

CEILCK?

COS{R?

COTC X2

CSC{HED

DATE

DEGCX >

EPZ
ERRL
ERREN
EXPCK D
FLOGRY XD
FPCKD
INF
INT(Y)
IPCX

LEH{S$ >

LOGC XD

LOGIQC AR

MRX(X, YD

MEM
NIt4f}<,%')

MOD{ R, YD)

NUM{SE D

POS{S1#$,

RAD{2

RIOCN

RMOUX. YD

RND

~

SECC XD
SGN{ x>

N w2
ARCNDv
y
3

“HP Privatel>

f1-12

MHumeric Functi

S2¥0

Meaning

Rhealuts val

The arccos

The asngle be

the point (x,y); —-pi

The arc=zin cf

The arctangsen
quadrant

Smalleszt integer 2>= X

The cosins of X

The cotangent of X

The cosecsnt of ¥

current I

-=
-

H 3

4 o

S ot A

twee

t of ¥, in tst or 4th

r
+

I
T
J

Returns= 2lian dates, YYDOD

Radians to degrsss conversion

Smalle=t machine number {1E-4332

Line number of latsst srror

Number of latsst srror

E*X
Same az INT{¥) {kRelates to CEILD

Fracticnal part of X

Machins infinity =+3,993%35935G5E4%5

Largest intsger <{=X

Integer part of K
Length of string §%

Natural logasrithm, X>G

Log to the bass 10 of X,

If X>Y then X else Y

Returns numbher of bytes of ESM unussd

If XY thsn X elz=s Y

-ykint{xy)
ASCII valus of first charsctesr of SF

Searches string 31F for ths first
occurresnce of string S22, Esturns

starting index if found; octherwiss,

returns 0,

Degres to radians cConversion

Feturns valus of PIL rsgister X

Remaindser of N1 X - ¥ % IPCHAYD

bThe ns»t pseuds—random num

sequence of numbers 0<=¥1

Secant of ¥

The sign of X, -1 if X{§,

and +1 if X>0

Sinelx?

The pozitive zquare ract of X
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11, o

Hame and Parameter

CaTHi x>

CHR$( X2

DATES

FEYS$

)o TR$C!

TIMES#

UPRCS${ A%

String Functions

VERA@

i1t.9

Name

TaR¢

{HP Privats>

ti1-1t4

Print Functions

and Parameter

N

Msaning
Returns a stiring containing cataleg

of file number X
ASCII character whose code 1z X

0 <= ¥ <= 255
Returns 3 string contasining the

curtrent date in DDMMYY format
Returns the 95211 =tring cods of

the cqr entlv depresssd key.

Returns A5CI1 =ztring equivalsnt of

number i

Feturns the carrent time 3z an KRE5CI

string in HHMHES format (24 hour)

Returns string with 2all uppercass

letters

A 2, CHARACTER. STRING INDICATING— THE

OPERATING SYsSTE> VERSION.

Meaning

Skips to the column specifisd

b
=

-



“Kangaroo E.R.S.}
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eeesTpu+

| Compatability with =GA | QPPEMDIX 8 |

ee-e-+

The followina table summarizes ths ozFF nces hetween Kangzroo
and the HP8SA mainframe comm3ands 3ng t:on=s., TH= notat:ion

used 1=

x same or extended syntax

n new featurs not an 25

s syntactically diffesrent < 3

d different semantics, sam=s synt

r removed or not implemsnted on Kangaros

The Remarbke column describes the differsnces,

COMMAMD Remarks
De G PB -- - D D WD G D — —E W-WD - - G G—G—-—_——— - —— --—— - — D WP AP N > G > - —— -

ALARM ONA/OFF n
ASSIGH IO n

ARSSIGH# % f3 uses RAM filsname,

&5 requires a CRERTEG tapes file
ARUTC x 7S starts dynamically at current lins

85 defaults to line 10

BRSIC n

BEEP COH./OFF n

REEP s ro uses "[freq [,secli”
83 uses "tone, number cycles”?

BYE n

cAatl n

CAT s vS has CAT ALL) 'filenams " |CARD
85 refers to tape only

CHAIN r

CLEAR d S has CLEARR LOOGP | ":dewv™
85 refers to CRT

coM r

COHT X

COoPY d 79 refers to file duplication intso

another filespecifier

8% refers to screen dump

CREATE r

CRT IS r

CTRPE r

<HP Privzate>



{Kangarcao E.R.3.>
{08/06731 >

DaTA P4

DEFRULT OHAGFF

DEF FH %

DEF KEY r

DEG

DELAY n

DELETE X

DIM %

) ISP X

DISPLAY IS n

EDIT n

ENMD X

END DEF n

EHDL INE n

ERASETHAPE

FETCH KEY n

FETCH n

FLIP

FN EHND

FOR-TO-STEP »

GOSUEB x

GOTGO X

GFAD

IF-THEK-ELSE X

IMAGE %

INIT

INPUT X

INTEGER X

KEY LABEL

LET
LET FHN
LIST X

X
X

LISTIO n

LOARD

LORDRIHN

LOCK n

MEM n
MERGE n

“HP Private:

A=

~
)
o T 0 - 3 [ - 1
)

he
) ) 3 [}
¢] - m -
f
.

m - )

o will de

€

current lins 1§ no

lims numb S

75 doess not buffer the ocutput

nat reguirsd by 75

75 conform=s to Level |

specification "75 allow=s lower scas

not needed on 79

7S permits prompt and initial string

0

vS permits file desigrnator ang
defaults to entire file

85 lists cnly current file, 32 linss

=nd of tile availabisat a time. At

memory 1s dis



<¥Kangaroco E.R.5.2
L0832 Y

HAME n

NORMAL ~ RATTH doesz same things

GFF KEY# r

OFF ERROQOR x®

GFFICO n

b
4
NQFF TIMER#

0N ERROE X 75 permits anything legal after THEX

OH-GOSUB x
OH-GOTO »

O KEVY# r V5 uses DEF KEY

OH TIMER# % 75 uses any number of timers, seconss

and 3ny command legal aftsr THEN

88 limited to 3 timers, millizecongs

snd GOTO or GCGSUE only

OPTION AHGLE n 7S conforms to Level 1

OPTIOGN EARSE X

PAUSE r

PLIST X 75 strips off line numbers if plisting

a text file, czn FLIST by f1l=2 name

PGP n
PRINT x 75 defaults to LCD if no PRINTER I3

and does not buffer thes output

PRINT# X 7S has wariable length records

PRINT ALL r

PRINTER IS X 7S refers to external printers

PRINT UZING 2 7S permits louwsr cass specification

PRQTECT n
PWIDTH n
PURGE s 75 deletes namsd file from RaM

85 deletes a tape filse

RAD %

RANDQOMIZE x 75 uses real time clock for seed

RERD X

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

REAL X

REM X
REHAME-TO x
REH X 7S permits optional lins range

RESTORE X
RESTORES# n
RESTORE IO n
RETURN x
REWIHND r
RUN X ¥S allows filename after RUH

SCPATCH r
SECURE r
SETTIME r

“HP Privazte>
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All graphics commands are also

BRSIC predefined functions:

RBSC x> x

ACOSx> n

RCS{ x? r

ANGLE x, v n

ASTNC x. n

ASHC %D r

RTHY x> X

ATNZ2C(y, x) r

Level

Level

Level

CEILCx)D »

CaT${»x? n

CHR#C 2

Casd{x

CGT{x?2

CSC{x) X
X

X
X

DRTE %

o

G "

S
|

c " i

DRTES n

DEGL x? n

DTR{ x 2 r

Level

EPS
ERRL
ERRN
EXP?x)

X
X

X
*

1

{Kangaroo E.R.S

<08/06/31 >

SHORT X

STARNDEY GHACGFFn

STOP x 75 doses mot resst program countse

STORE

STORE BIH

TEXT n

TRACE FLCUW n

TRACE OFF n

TRACE VYARS s traces 311 wvariablss

25 uses TR4CE ¥YaR <{variabls list>

UNFROTECT r

UNSECURE r

WRIT s 7?5 in secongds
25 in milliseconds

WIlTH n

WID n 25 I0 rom has sams capsbility

remaved.

i version of arc cosins

1 wersion of angle of vector

t versiocn of arc sinse

s real tims clock

s system timer

1 radians to degrees



FLOOR x 2 »

FPOx) x

INF b

INT D x

IPCD x

KEYS$ n

LEH{s%> X

LGTC =2

LOGE D X

LOGT (x> n

MAaMCx, ) *

MEM n

MIKMC, ) X

MOD{x, vl n

NUM{ £ Xn

FI X

PGS{=t: ;¥
r

" P Y X

RADL x) n

RES n

EMDLx, v ) x

EHKD X

RIGCx? n

RTD{ x>

SEC{x) X

SCGH{ x> x

SIN{x) x

SRECx) X

STREC XD n

TaB{ ») X

TRH ) X

TIHE X

TIHE# n

UPCH( =%

UPRCS$(s$) n

YAL{=s$> X

VabL$dxo

<HP Priwvzte>

Level 1 log base

Level 1 implicsments

ten

tion of HMGD

Level | degrees to rsdians

Level | uppercass
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i i
} Command RAbbreviaticon | APFERDIX & }

| ! |
oeeee+

Kangaroco allows the wuser to abbrewviats i1nput of key words, For

example, a common commsand is AUTO., Thse user could snter

AUTO 10

or use the abbrsviation:

A, 14

This fsature is implemsnted in ths “cheapest’ wsy possible, and
as swuch socme abbreviations m3y not seem optimsal. The

abbreviations are parsed alphabetically and what is listsd ars

the =shortest meaningful sbbreviations. For example, 9. is the
same as HRU.

but the table conly ltists the shortesst distinct

abbkreviaticon. The abbreviations can occur anywhere 1n 3 1:ins

that the word can occur. Warning: 3 period cannot rsplacs ths
lazt character in the word.

Abbreviation Command

3. RUTO

al.on ALARRM 0N

al.off ALARM OFF

as.# ASSIGH#

b. BR3IC

be. BEEP

be.on BEEP ON

be.aoff BEEFP 0OFF

c. CAT#

c.3. CAT ALL

cl.l, CLERR LUOOP

cl.”":dev” CLERR ":dev"

co. CoPY

d. DELAY

da., DATR

defa.aon DEFAULT OGN

defa.off DEFAULT GFF

dele. DELETE

di. DISP

di.. DISPLAY I3

<{HP Privazte>
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“HP Privatel
B-2

n.

na.

c.e,

o.t,

of .e,

of . t.

op.3.

cp.b.

pl.

pri.

pri.#

pu.

pw.,

ran,

re.

re.#

ren.

reny.

res,

res, #

ret,

EDIT
ENLLINE
END DEF

FETCH
FETCH KEY

GoTQ
GOsSUB

INPUT
IMARGE
INTEGER

KEY$

LOCK
LIST
LIST IO

MERGE

NEXT
NAME

O ERRQR
ON TIMER
QFF ERRGR
QFF TIMER
OPTION RHNGLE
OPTION BRGE

PROTECT
PLIST

PRINT
PRINT#
PURGE
PWYIDTH

RUN
RANDGMIZE
RERD
RERD#
RENAME
RENUMEER
RESTORE
RESTORE®
RETURMN

STaNDEY 0OH



{HP Private>

TRRCE FLCUW
TRACE 0OFF
TRRCE YAES

UNPROTECT

WRIT
WIDTH
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et————-—————eS+

| I i
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‘'
7

mThis sppendix contains the rsferencs data for ths LCD charac

code=. HNote:

“HP Privatel

dnderlined V,2,% are not avsilabls from the keyboard,

Control 7,8,9 are used for sccent gravs, checksrbosrd, and 13z

Cheracter translation:

The LCD hardware has the following configursastion:

t3=tilde character 8%=underlined tilde

SA=lazy-T character 8A=uynderlined lazy-T

rE=1nsert cursor FE=underlined inzert cursor

rF=replace curs=sor FF=underlinsd replacs cursor

The lacations 7E. and ¥F are fixed bscauses the display gsnesrator

displays VE or vF when it wants an insert or replacs cyrscr,

However, &HSI dictates thet FE is ths tilde, and ws want 7F to bs

ths lazy T. There 1s & sottwsrese device driver that translates

VE-302 and FF->0A. HNothing knows about this but the lowest level

of software, If the user sends a (2 or (A, thess are BS and LF

and g=t prcocessed specially asnwvway.,

A parallel mapping goes on with FE->88 and FF->ZR, for thess

pairs are the previous characters with their high bits set,

-1



L{Kangsroo £.R.
{QeA05/31 >

The Non-ASCI1 Kews:

unmodified =hift control control-shift

key G: ATTH &0 AO Ca £49

keyw 1t TIME 31 Al C1 £t

key 2: 9PPT 82 AZ c2 EZ

cey 3: EDIT 23 A3 c3 EZ

key 4: up 24 A4 c4 E4

key S: down 35 RS csS ES

ey B - 25 R6 Cé Es

key 7: = 537 T cv EV

key 8: ISR ag Q3 ca ES

key 9; FE&T a9 A3 c3 ES

kev A: DEL &R AR cA EA

key B: CLR gk AB cB EE

keyw C: LOCK sC QC cC EC

key D: RUH &D AD cD ED

key E: THR 8E [E CE EE

The format of the non-ASCII keys 1s

{CSnnnnn where C=1 if control is pressed, § 1f not,
S=1 if shift is pressed, 0 1f not,

nnnnn=the key number (G-1F)

Currsntly, there are only 15 non-ASClI keys so bit 4 of ths

xeys 1=z always zero.

f{HP Private>
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Keystrokes anmd generated characters

dec hex char keys dec hex ch keysz dec hex ch keys

¢ 00 DELTR cl-=p | 32 20 sp bar | £4 40 sh-+

1 01 degree cl-a | 33 2t v =sh-t | 85 41 & A

2 Q02 x-bar cl-hb | 34 22 " =h-2 | 66 42 B B

3 Q3 <- cl-c | 35 23 =h-3 | &V 432 © C

4 @04 alphs cl-d | 38 24 $ =h-4 | &2 44 D D

5 03 beta cl-= | 37 25 % =h-5 | 539 43 E E

& 05 SAMHRA cl-f |] 38 26 &% sh-6 | vt 45 F F

v 07 bell cl-g | 39 27 © sh-7 | 71 47 G 4

2 03 <B&%> cl-h ] 40 28 { sh-8 | v2 42 H H

9 029 =iagma cl-1 | 41 29 » =h-9 | 73 4% 1 1

tae @R <LF> cl-j | 42 2R * % | 74 4/ J d
1t @B lambdas cl-k | 43 2B + + ] ¥S 4B K K
12 00 mu cl-1 | 44 2C , ’ | ¥5 4C L L

13 D <CR> cl-m | 45 20 - - | 77 40 M M

14 QE tau cl-n ] 45 2E . . ] 78 4E N N

1S @F PHI cl-c | 47 2F +/ & ] v2 4F O O

té t8 THETH cl-p | 48 36 0 ¢ | 8¢ S¢c P P

iv 11 CGHEGH cl-qg ] 49 3t 1 1 ] €1 St @& @

ta 2 deltsa cl-r ] 5S¢ 32 2 2 ] 82 S2 R R

12 13 epsilon cl-= ] St 33 3 3 ] 88 S3 § §

20 14 pi cl-t | S2 34 4 4 | 84 S4 T T

21 15 umliat-A cl-u | §3 35 &§ & | 88 38 u U
22 16 umlst-a cl-v | S4 36 5 © | 86 Sg ¥ ¥
23 17 umlat-0 cl-uw | S8 3¥ ¥ 7 | & SV W U
24 18 umlat-o cl-x ] 56 383 8 & ] 88 S& X K
25 19 umlat-U cl-v ] S¥ 3% 9 3 ] 83 S8 Y ¥
26 1A umlat-u cl-z } S& 3A ¢ =sh-; | 8¢ SA Z2 <Z

27 1B {ESC> cl-BACK | SS9 3B ; ; | ¢t SBE [  =h-@
28 1C SIGMA cl-+ | 8¢ 3IC < =h-, | 82 SC ¥ cl--

29 D unsqual cl-= | 61 3D = = | 93 5SD 3 s=sh--
30 1E pound cl-; | 82 3JE > =sh-. | 94 SE " sh-

31 1F checker cl-8 | 63 3IF ? sh-- | 9% §F cl--

<{HP Private:
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| Error Mes=sges ] QEFPEHD
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and thsirThis appendix contains the error 2

system, Unussed RJRD:PSgenerated by the operating sy
reported at this time,

Mathematical =rrors:

!t underflow |res| < eps

overflow

lreal res| > inf
jinteger res| } 39999
| short re=s| > 9.,939993=53

teg

P
d

COT,CE8C (n*pi2, n 1integer

TAN,SEC {({2k-13%p1), k integer

@neg
a" o

null dats, string or numeric

division by zero

neg number ‘non—-integer

SERCneqg number

arg out of range

RTH2<{ G, 0
RCS, ASNOx2», [xi > 1
OGN =xpr GOSUEBE,GGOTO

t2 LOGC0)
13 LOGC =)

D
D

O
&
Y

s
 
w
e
l

System errors:
1S swystem =rror

té& CONTinue before RUN

1 ¥ more than 235 nested FUORs

18 more than 255 nested GO03UR

{9 out of memcory

20 EFAM iz invalid {on wake up aonlyd
2t RCM missing

Carg reader s=rrors:

23 readswrite srror on card

26 filename mismatch on card cperation

27 write protected card

28 card not part of file

29 verify failed

Dstas tyvping =rrors:
30 CPTICOH EBHSE etrror

“HP Private’>
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CPTION BY9SE after array declarsticon

APTICH BSSE not O or |
duplicats GPTIOH BRSE 1n program

33 DATS tupe and REARD or REGDH# tups mismstch

34 no DATA to RERD

3% DIM existing wvariabls
35 l1l1egal DIM
37 dupliicats FHN

38 FH inside FN
2% nonexistent FH referencs

END DEF wec DEF FH
jump inside multiline FH

4( FH parameter tupe mismatch
41 mis=zing FH=

42 recur=sive FH definition

42 numeric input, expecting literal

44 togo few inpuls

45 toeo many inputs

Mizccellaneous program srrors;

46 missing NEKT

47 missing FOR

49 null dats

5¢ tried to PRIHTH# or READ# without ASSIGN#
St RETURH w/o GOSUE

52 IMAGE erraor (runtime anly)

53 PRINT USIHG error
coverflow IMAGE

numeric into string IMRGE

string inteo rumeric IMRAGE
54 1llegal TAR argument
S5 subzscript out of rangs

S8 string teco long

SY missing line number

83 Record overflow

File errors:

6@ invalid filename

61 file already exists

6 file does not exist

63 nct encugh memcry

65 can’'t copy this

e bad password

67 bad line lergth

68& invalid file tupse

69 workfile not named

PIL erraors:

Ve leop timscout during RSSIGNICG

ra bad locop cemmand

4 lcop ha=z changed

<HP Private>
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0
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n nce loop response guring sendg

bhad transmission

wrong status

loop not assigned

lcop w3z not =aved

Suntzx errors:

8a
&t
82
83
&4
85
3&

W
D
D
W
0
0

0
0
0
0

o
O

I
O
-

L
D

Y

Tims

1a1

1G2

183

1 a4

105

106

167

1 G8

1G9

-

» missing

Bad expression

String error

Mis=sing comma

Excez=s characters

Exprezsion teco big

Il1l1sq9al after THEN or OH

TIMER, or OGN ERROR
Bad DIM statement

Bad statemant

Invalid parameter

Line number»>9939573

Missing parameter

Syntax =rror

; expected

Missing TO

and appointment errors:

adjust factor error
invalid APPT delete

invalid dauw field

invalid date field

daw/date mismatch
invalid time field

invalid alarm specifier

duplicate APPT

invalid repetion field

ZHP Private>
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e————e-e—————

| | !
| Fil | CHAFTER 4 i

| | |
e——————————————————————————————————o————————————— +

4,1 Kangaroo msmory

The e=zsence of the Kangaroo computsr 1
AR file is nmcthing more than a contiguc
be manipulated by the user., The FEr

make the actual file aperatiaon transocar
a map of the internal memcry cCconfiguration.

MEMORY LrYOUT:

LWAMEMN~-->-.

} !

! qosubsfor !
} stack !
o+

} reserved }

} memory !
LAYRIL--2 t-——cemme+

! SOSl.". SlS0)

" / "’ !

Vo unussd A1

b/ sSpace o

Vs '
' 'l) ‘r’"f' l.,l' ."‘l"* ‘ ' .

Rig——> +=-—---eemme-+ -

TOS ==> ! }

} R12 stack ! i

NHRTMEM-—-> +—-——-—-mm——-+ n

I divide—-byts ! -

t———————————-+ r

} } S

V environment ! 3

} ! =
FUYARS-=-> 4=———+ i

} divide-bypts | n
FULYAR==> m————e+ g

! !
! calculator ] 3

KCompany Confidential>
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12/15/80>

! environment | d
' ! d

FUUSER--> +-————————————+ r

! divide-byte ! =
t—————————————+ =

i ! s
! file 3 ! =

- } } =

files | t————————————+
here | ! divide-byts ! "

¥ e——_——e————— + ~

I program ! *
! variables !
P pointers !
o+

! file 2 !
I (current !

'  prograsm) !

EDFILE--: +-~-———-————=——— +
! divide-bypte |
-+

} !
! file 1 !
e+

I divide-byte !
DIREND-—-> +-——-——--——-em—— +

! .!
I directory !
i i

= b A m o -y | | -—.W G —— —— - — —— —

1. Thers is a byvwte called 3 dividar buvte betwsen
after each file and sfter the ditectory =
that if an addireszs for an insertion 1s glwven
there is no trouble in determining into which
file wou mean to 1nmsert,

-
’

2. The important system pointers are as follows:

LWYRMEM - The highest location in RAM that
the system hss,

CALYREE - FORAHERT falls bestwsen here and
the return stack.

RTHSTEKE - top of the GIOSUBARETURH stack

which grouws down,

NHETRTH - the mext avazilable slot for 3
GUZUBARETURN snrtryw,

LRAYAIL - The bottom of the RESHMEM ares
which grows down from the t

Ri12 - points to the top of the Rt2 stack

<Company Confidentiall
4-2
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TO0SX - remembers where the bhottom of the

current R12 stasck is., {TO3 stoocd foar

Tow Of Stack 1inm Capricorn., J
STSIEE - points to the sizs bytse of the

statement being currently processed

HXTMEM - points to the absclute bottom

of the R12 stack and ths absolute top

cf the environment stack,

FUWYARY - points to the currently active
envirorment bklock (=ses below)d,
It also acts as the base pointer for
referencing remots variables,

FWLYARR - acts a=z the base pointer for

for local wvarisble refersncing.

FWUHZER - points to the bottom of environmsent
stack which 1= the calculator snvironment.

It alzo points to the top of the file
ares.,

PCE - point=s tc the current

in a program.

R10 - point=s to the next token to he executsd

xecuting linsm
EDFILE - points to the currsnt program

DIREHD - points to the and of the diresctory

3. A1l system files =hould hawve names that are
1llegal input, This canvention prevents a
file zlready sxists’ errcr trom 2CCUr1Ing
for a fils name the user can type 1n but
doses not spear 1n & catslcg.

4, A file directory sntrv looks like:

EGU FOR  BYTE DESCRIPTICH
OFFSET HO,

DR.LOCZ 041 lacation of the file:
It is the absolute address of tihe
file, It is mzintasinsd by rRDJIUST.

DR.SIZ 2/3 si1zs of file:

is the totsl =zizs of the fils
including the PCE but rmot any Sivider
butes

DR.TYP 4 type of file (access permission?

It is the type of file., Ewven fils

tupes ares dc'ufiplled as 1f basic

tokens, 0dd fi1l= tupss are dscompilled
az literszsl text. (s2e notes belowd

DR . NAf S type of file (mame of fils for CAT)

<Company Confidential>
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2

6.

=
~

8.

DR.DRAT

DR.HANM

Total length:

enviranments:

at FUUSER

directory
filecs:

The type is stored

Confidential >

d faQCurrently the last 2 bits are 3 C
for the name of the file type.

ats of creation:

1t is in strange internal form <
specific routines),

10417 nams of file right filled with blanks
ligitimacy of =2 file name is
determined bw FGETHHM.

Ses

-
18 bwtes equatsd to DRENSZ

An envirenment control block (ECBD

locks like this:

EqU FOR BYTE DESCRIFTIGH
OFFSET NG,

E.LEHN a1 totasl length of block

E.PREY 273 length or previous ECB
E.RMEM 4./5 amount of REZMEM
E.FCHT 6 gize of FOR locop info
E.GCHT v size of GOGSUE info
E.DATL &/9 nointer to current DATA line
E.Dath 10-11 where in currsnt DATA line

E.CHER 12,13 the 0N ERRCR address
E.RTHR 13 ram numbsr of the return file

E.RTHM 1522 which file to return to
E.RTH 23424 offsst into file for return

Total length: 25 bytes equated to ECELEN

A program control block looks like this

Eql FOR BYTE DESCRIPTICON
OFFZET HO .

P.OFTE € coption base sst
P.LEH 1.2 lerigth of pgm and PCE
P.PLEHN 374 length of wvar pointer ares
P.CLEH 2.6 lergth of common srea’
P.ELEH v length of environment ares

Totasl l=ngth: 9 butes squsated to PCELEHN

Inzsertions are made at the following places

at HXTMEMN

sntries: at DIREHD

in two bytes, In the first bute
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each bit is intendsd a5 an access permission flag
or ta indicate zZome other propsrty of the file.
The second byte is used to store the name that is
to be used ky the CAT program.

bits in the acce=ss bwite:

bit ¥ - file in RONM
bit &6 - runable
bit 5 - editabkles
bit 4 - listakle
kit 2 - purgskle
bit 2 - capyable
bit 1+ - file format is lined file
bit 0 - token fils

examples of tupical file types:

tupes

type name sCCess name equatss

general system goaooQQo  QOCaoaod YSYTH
TEXT Coti1vitao QOOCCGOI YTEXT
ERSIC atitritia QOoQoQata TYB8REC

APPT GOOatt a0 GaaaGatd TYAFPT

Thes shove description i1s imtendsd onlw to give the resdsr a3
passing familiarity with thes imternal dats structure. It 1s nct
intended &= a tutorial of the Kasngsroo data structure. More
complete internal documentation will ke svsilable on reguest,

4,2 Editfiles

The diagram asbove indicatss that Kangaroo allows multiples files
and file types 1 RAM, Thes ussr can manipulate thesse filsz in

various ways and the purpose of this section is to i1llustrats the

user//machine interface for handling files. The goals of ths

software interface are:

3) to enmncourage sconamy of EAM spacs

b to keep number of commands small

c) to not sacrifice power or mnemonic walue.

Sco, how does the user create 3 file and usse 1t? Aftser  ths
initial setting of the system claock {when the batteries are first

LCompany Confidentiall
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€ Mame: TR"FIL
Last Updzte: (S10817.1415

This €ile contains HFIL commands for Kangarcono

The HPIL built-in functions for Kangarco are in two classes: those routine
that are high level criented asnd those that are directed at the actual

PIL regzisters The combinaticrn of the tuwc forms alleows Kangarce to addre
the lcop. talk to printers and display devices, and receive dats from ths
lcop. The high level routines can be dons by the low level ones {except f
LISTIG:, but in "normasl"” useage the high level ones are prefersble. Loop

via the high lewsel routineintegrity and ocperation are easier to maintain

anc input of ¢ the loop can be done wvis the low
-

leveld PGutIPES.

High lewvel (BASICY lcop commands:

DISFLAY IS *
DISFLAY IS ":dewvice"

OFFIG

PRINTER 15 #*

PEINTER IS ":device

F:’*JPEIU

TEHDBY GHAOFF

10

Low level locop commands:

Feglzte Lseage:

# contains status of 1nstrument

b1t MESNING

v sustem controller

= contralisr active

S talker actiwve

< listerner sctiwve

3 zend serwvice reguest

& ready for command received (31f reEcElvEe!

set laocal ready C1f Zenoer

clear "imtertacs clear recelved” (130

{ masteir clest

#i1 contains the
% contains the S bits oF data :n the {rame

‘met to be mistawen with & DAaTa FREALD

EI-%#7 are current locpg status snd zre zutomstic

Slzter document staicn wmill Jescribe thelr actions?

-0 to be TR arnd LKS Se e M ETasT

i i, tel coammand frenEe Comlng

IO 2, Tngntoor sovigel st for & conmend

QC send JeEwiCcD Clear

A wi1owe dependent listener

1532+3dd-r=z dzwrce dependent talker

1] I

O
i



Tn

20 device clear
2 erable asvnchronous reqguests
tdd interface clear
1S4 suto address unconfigure
155 levop power douwn

Z2+address listener address
&3 unlisten all listeners
6d4+address talker address
3o untalk active talker

Wiag 1, Tet ready frame coming

Wic 2,<rnumbetr >

649 end of transmission

&S end of transmission with srraor

&6 not readwy
ez send dats (resd from register 2 later:

a7 send status (resd from register Z later )

59 send accessory 1d (=zame )

100 take control

128+1n1ti1al address suto address starting st 1nitia

send data:

WHI0 O, te sets Kangsroo toe LA {disables srror check

tia 1, { send dats
Hig 2,<{dasts bvtes in decimsl

Far example, to send the string "Hello, Dolle’ to currsnt 11
& STANDBY COH

14 Af="Hello, Doliliy’

S0 WIn §,&a0 b liztener actiwve

0 WIO 1,4 ! data follows

4¢ FCGR I= 1 TO LENIAF:
o0 WI0 Z.oHUMIRECT, I35 I data GLute =send
¢ IF MODCRIGY T 2,7V 24 THEN &0( P wait for returm of data =zen

TO oR=RIOZ I clesr for next =send J{option

a0 HERT 1

read datas wou need to use the following BsSIC loop:

td IF MODCRIGCT ¥, 4) THEHN s=RIO
-~4
-~ J ELSE 1 {i

1 agdres:
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