
























































































































































































































































































































4.3 Channel 7 Reatriction 

When you enter the ACTION I syatem, it opens channel 7 
for reading frOltl the keyboard (K:). You may use this 
channel for this purpose, but do not alter ite 
attributee by reOpening or Closinq it. 

NOTE:: if you 
its al r eady 
the ACTION I 

do Make use of channel 7 (and assume that 
openl. your will not run without 

cartridge. 

4 . 4 Available space 

You might be work i ng on a big program and luddenly find 
that you are out of space. When this happens, you can 
do one of three thingl, depending on whet you ere rloing 
st the moment when the error appeers. 

If you are Editing' 

Immediately save your file «CTRL><SHIFT>W). 
the Monitor. and reboot the system {BOOTl. 
you lIIay go back to the Editor and read your 
back in. 

If you ere 

go to 
ThO" 
file 

Go to the Editor and seve your pr09ram. go 
back to the Monitor. reboot the system, and 
Compile your program from the storeQ8 device 
(disk, cassette, etc.). 
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Part VI: The ~CTIONI Library 

Chapter 1: Introduction 

The ~CTIONI library makes it possible for you to do a 
lot of common I/O and graphic. routines wit~out having 
to write them first. The ACTION I cartridge contsins 
almost 70 prewritten routines which you can call as 
though they were routines written by you. This 
convenience can sa ve you quite a hit of time and effort 
wheth e r you are a beginning or advanced programmer. 

1.1 Vocabulary 

Most of the vocabulary used in this part has been 
defined previously, but there ar~ tWO terms we'll use 
often which require aome ~iScu5sion - IOCS and channel. 

IOCB stands for "Input Output Control Bloc~M. The CIO 
(Centra l I/O) uses IOCBs to perform I/O functions. The 
ACTION I library I/O routines set up an IOCB to tell 
the CIO what it (the routine) wants done, and then 
makes a direct call to CIO . 

The IOCBs are numbered (A - 7). When you use routines 
which require channe l numbers, the number is actually 
the number of the IOCB whiCh contains the information 
about a given peripheral devi ce. That doe. not mean 
that certai n IOCSs handle certain perip~erals. You 
must aet up one of the IOCBs so that it will han~Je the 
peripheral you want it to . This is done using the 
Library routine MOpen M, and so is not a difficult ta sk 
to accomplish. 

When you see the term "default channel" it refers to 
the IOCB ACTION I sets up and uses for screen display 
purposes. This means that r outines whiCh do I /O using 
"default channel" will get and p ut information from and 
to the screen (device "E:"'. 

NOTEs the default channel is channel 0. 

NOTEl for more information on IOCBs, see your Operating 
System reference manual. 
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1.2 Lib~a~y Fo~mat 

The library routines are presented in a manne~ which 
makes it very easy to understand how to use an~ call 
them. To show you what we mean, let's take one of the 
routines and explain what i nformation each part of the 
p~esentation format can tell you. The routine we'll 
look at is "Locate". 

Exampl e: 

5.8 BYTE FUNC Locate 

purpose: dete~mine the colo~ or cha~acter at a qiven 
screen location. 

format: BYTE FUNC Locate(CARD co l, BYTE row) 

paramete~s, col is a column number valid in the 

description: 

rurre nt graphics mode. 
row - is a row number valid in t.he cu rrent 

9'~aphics mode. 

Thi. ~outine retrieves the ATASCII code of the 
character or the numbe r of the color at the specified 
location . The registe~a this ~outine usea are 
incremented so as to point to the adjaeent horiT.ontal 
polition (the firlt position in the next line if you 
Located the last position on a line). All of the Get, 
Put, Print, and Input routines also use these reqiste~s 
as ~eferences for t.he cur rent cursor location, so you 
can use this to move to any position and then use 
anothe~ ~outlne to manipulate what'a there . 

The fi~st thing you see is the section numbe~ a nd name 
of the routine, inclul'ling what type of routine it. 11 
(in this case a BYTE FUNCtion). This is followed by a 
.ho~t deacription of the purpose of the routine. The 
format of the routine itself is then given in the form 
of a ~outine declaration. The declaration form is u~ed 
instead of the form used to call that routine because 
it tells you more information about the routine in 
queltion, including: 

1) the routine's type (PROC or FUNC) 
2) all the pa~ameters 
J) the data type of each paramete~ 
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After the format of the routine i . given the paramet..rs 
required by that routine are explaine~ one by one. The 
last piece of information is a description which 
discusses the use of the routine in gen~ral and its 
performance in ce r tain special conrlitions. 
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Chapter 2: Output Routines 

The ~CTIONI Library provides an ~xtremely extensive 
group of r outines to put both numerie and st r ing data 
out to any channel. 

The two basie output routines -- Print anrl Put -- have 
options whieh allow you to direet the output to a 
speeific channel and/or output an EOL (End of Li ne, 
a . 1< . a. <RETURN») following the d;!!ta. We'll go jnto 
t h eae opt i ons in more det;!!il in the following sections. 

2.1 The Print Proeedures 

The procedures we are about to diseuna all have one 
thing in eommon: they b egin with the word "Print". 
From this alone you ean te l l that thpy print something 
out somewhere. but who known wh;!!t and where? The 
answer. t o theae questions ean be found by looking at 
the option(s) uigged onto the en(l of the wor(l "Print". 

These options all eonsist of a sing le letter. but you 
can employ up to three options at one t ime because 
different o ption s control different aspects of the 
output, "Ia this ever confusingl" It might seem that 
way, but let's look at the format of Print to see how 
the s e options a re grouped: 

whe r e 

Print<data type)!OI!EI«parameters») 

Print 

<data type) 

D 

E 

is the basic function name. 

tells what 
to output. 

B 
C 
r 
<nothing) 

type of da ta you 
The options here 
(BYTE type (I~ta) 
(CARD type data) 
(tNT type d ... ta) 
(a strinq) 

stands for "device", 
when you w ... nt to 
dev i ce (channel ) 
output to go to. 

and is 
<le£ine 
you want 

w<lnt 
a re: 

used 
which 

n, 

stands for EOL (End Of Line) , and 
is use(l to ouput a <RETURN) afte r 
the data. 

<par ameters) are the pa ramete r s r equired by the 
procedure, and range in number. 
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NOTE: Roth the '0' and 'E' are optional, 
type is always specified (because 'a string' 
to be the type of data output if no type is 
given), 

From <h, above format yO" c." ... that <h. 

'" .11 <h. poI'Il'lible Print routines, 

strings BYTEs CARDs 
-------

No Optiona Print PrintB PrintC 
With EOL PrintE PrintBE PrintCE 
To Device PrintD PrintBD PrintCD 
Both Options PrintDE PrintBOE PrintCDB 

hut a data 
il'l al'lsumed 
explicitly 

following 

'NT. 
PrintI 
PrintIE 
PrintID 
PrintJDE 

Notice that we have grouped the procedures accor~ing to 
the type of data which they output , This is the way in 
which we group them in the following s ections, with 
each section giving the purpose, format, Pflrflmeters, 
and discussion for each option of the Print proce~ure 
basic to that type of data. 

There is one Print procedure not in the above li.t 
because it i. a very special case as far as output i. 
concerned. Its name is PrintF, and it allows you to 
form8t output which contains numbers and strings. A 
separate section i. devoted to this routine alone. 
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2.1.1 Printing Strings 

There are four 8tring printing 
all the options discussed in 
available. 

procedures, thus making 
the previous section 

purpose, to print out a s tring, usjng some format 
options 

formats, PROC Print«string» 
PROC PrintE«string» 
PROC PrintD{BYTE channel, <string» 
PROC PrintDE( BYTE ch"nnel. <string» 

parameter s: <string> - is either II string constant wit-h 
double quotes or the id~ntifier of 
a BYTE ARRAY (whicl1 you want 
printed out as a string) 

channel - is s valid channel number (0 - 7) 

description: 
These four procedures print out strings, thus: 

Print outputs Che 8trtng '0 <he d~faul t channel 
wi thout , <RETURN> .. th, end. 

PrintE output I <he stt'in~ '0 Ch, default chann~l 
.... i th • <RETURN> " <h, end. 

PrintO output I <h. string '0 • specified channel 
.... i thout • <RETURN> " <h, end. 

PrintDE outputl th, string to • speci ned channel 
.... i th • <RETURN> et Ch, end. 

Their usage is very straightfor .... ard and simple, but you 
must rememher that, .... ith the procedures which require" 
channel, the channel must first be opened. 
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2.1.2 Printing BYTE Numbera 

The following four proce('lurell are uaed to print 
type data in decimal format. They lItart with 
'PrintB' baae, and then add the posaible optione. 

BYTE 
<he 

formllta: 

to output one byte of data as a decimal 
number. 

PROC PrintB(BYTE number) 
PROC PrintBE(BYT£ number) 
PROC PrintBD(BYT£ channel. number) 
PROC PrintBDE(BYTE channel, number) 

parametera: number is a n arithmet ic expression (re-
member that arithmetic expre.sions 
can limply be a constant or variable 
name) . 

channel - is a valid channe l number (0 - 7) 

Clescription: 
The above proce('lures output BYTEa as follows, 

PrintB outputs the byte to the ('Iefault channel 
without a <RETURN> at the end. 

PrintBE outputs the byte to the default channel 
with a <RETURN> at the end . 

PrintBD outputa the byte to a specified channel 
without a <RETURN> at the enCl. 

PrintBDE outputs the byte to a apecified channel 
with a <RETURN> at the end. 
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2.1.3 Printing CARD Numbers 

purpo.e, 

fonnets: 

to output numbers aa CARDs in ~ecimftl 
format. 

PROC PrintC(CARD number) 
PROC PrintCE(CARO number) 
PROC PrintCD/CARD ch~nnel. number) 
PROC PrintCOE(CARO c hannel. numher) 

parameters: number is an srithmeti~ expression (re-

description: 

member that arithmetic expressions 
can simply be II constant or vlIriable 
name) . 

channel - ia a valirl channel number (A - 7) 

The shove procedure a output CARDs as follows: 

PrintC output a the CARD to the rlefault ~hanne l 
without a <RETURN> st t.he end. 

PrintCE outputs the CARD to the ~efault channe l 
with a <RETURN> lit the end. 

PrintCD outputs the C~RD to a specified chsnne l 
without 8 <RETURN> at the end. 

PrintCDE outputs the CARD to a apec ified Channel 
with · a <RETURN> at t.he end. 
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2.1.4 Pri"ti"9 INT Numbers 

purpose : 

formats: 

to output "umbers as INTs i" de~imal 
formftt . 

PROC Pr int I(JNT number) 
PROC Pri"tIE(lNT number) 
PROC PrintlD(INT channel, number) 
PROC PrintIDE(INT channel, numher) 

parameterl: number is an arithmetic e.prelsion (re-
member t.hat arithmetic e.prealionl 
can simply be a constant or variable 
name). 

channel - i. ft valid channel number fA - 7) 

description : 
The above procedures output INT. as follows: 

PrintI outputs the INT to the default channel 
without a <RETURN> at the end. 

PrintIE outputl the INT to the default channel 
with a <RETURN> at the end. 

PrintID output I the tNT to a specified chan"el 
without a <RETURN> at the end. 

PrintIDE outputs the INT to a spec ified channel 
with a <RETURN> at the end. 
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2.1.5 PROC PrintF - Formatted Output 

The PrintF procedure allows you to output numbe r s and 
Itringl on the same line through the use of a ~format 
control string~. Thil string tells the procedurel 
exactly how you want the out.put to look. 

p Ul"po ae: formatted output of data 

f Ol"mat: Pl"intF("<control string)", <data>I:, <t'I!'Ita>:I) 

arguments, <contro l string>- the contro l stl"ing is maoe 
up of format controls and string 
text. The text il output directly, 
lind the contr ols (maximum of 5) give 
info rmation fo r outputting the <data> 
parameters given. 

<data) - is In arithmetic expression , which 
will be formatted aceort'ling to its 
format control. The first control 
tells how to output the first <data>, 
the accond control tells how to 
output the aacono <data>, ano so on. 

description, 
Thi a ia a aophiaticated procedure enahling 
output formatted data to the default channel. 
five di f ferent data elements can be interspel"sed 
atring, each with ita own output format. The 
control a are as follows: 

<control> formatted data type 

(output data as a string) 
(ou tput dat3 as an INT) 

you to 
Up to 
into a 
fo r mat 

\5 

" .U .e 
\H .. 
'E 

(output datI'! as an Unsigned CARD) 
(outpu t dat" "s a CHARacter) 
(output data in unsigned hexadecimal) 
(output the ' t ' c harac ter) 
(output an EOL « RETURN») 

Notice that two of the control a (tE and t tl do not 
manipulate or require data elements . 
change t h e page formatting. not 
f o nna tt i ng. 

They are 
the data 

uset1 to 
element 

A maximum fo fi ve controls a re a ll owed, and each data 
element requi r es ita own control. 

Charactera 
themselves 
elCllctly liS 

in the 
cont rols 

the Ice in 

control IItring which 
are o utput directly; 
t he string. 
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2.2 The Put Procedures 

The Mput M group of librftry routines are uaed to output 
single characters (i.e., output BYTE type dat~ a. an 
ATASCII character). These routine. use options very 
aimilftr to thOle in -Print-, an~ 10 the option. nee~ 
not be re-introduced here. 

purpOse. 

formata, 

to output a single ATASCII char~cter, usIng 
specified format options . 

PROC Put (CHAR characte r) 
PROC PutE() 
PROC PutD{BYTE channel, CHAR character) 
PROC PutDE(BYTE channel, CHAR character) 

parameters I character is an arithmetic eKpresaion 

description : 

(remember that arithmetic eKprea­
lions can limply be a conatant or 
variable name). 

channel - is a valid channel number(0 - 7) 

These procedures output characters as follows, 

Pu, outputs <h. Character '0 <h. defaul t 
chllnnel .... ithout a <RETURN> lilt the end. 

PutE outputs "" EOL (RETURN~) character to 
the default channel. 

PutD outputs <h. charaC'ter '0 " specified 
channel .... 1 thout a <RETURN> "' the end . 

PutDE outputa <he ch~racter '0 " Ipecified 
Channel .... 1 th a <RETURN> at the end. 
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Chapter 3: Input Routines 

In thi9 chapter ve di9cuss the 
complement the Print an~ Put routines; 
input data from somewhere. Similar 
routine9, the type of ~ata that is input 
comes from is definerl through the use of 

routines which 
theot is , they 
to the Output 
anil where it 
options. 

' Input' and 'Get' are the input routines. and each has 
it9 own set of options very similar to those available 
in the output routines. 

The Input routines are grouped into two categorie s : 
those which input numeric d a ta, and those which input 
string data. Each viII be dealt with separately. 

There is 
discussed 

only one Get routine (GetDl, and it viI) be 
in the last gection of this chaptpr. 
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3.1 Numeric Input 

The following six functions allow you to input any type 
of numeric data from any channel. We have grouped them 
all together because they are very easy to understan~ 
Bnd so do not require leparate lection., BI did the 
routines used to output numbers d1d . 

purpose. 

formats. 

to input numeric d~ta 

BYTE PONC InputB!) 
BYTE FUNC InputBD!BYTE chsnnel) 
CARD PUNC InputC() 
CARD FUNC InputCD(BYTE channel) 
INT PUNC InputI{) 
INT FUNC InputID(BYTE chsnnel) 

pa r smeters, channel - h , va I id channel number ,e - 7l 

description, 
Th. functions input data ,. follows, 

InputB input. " BYTE number f,~ ,,- defsul t 
channel. 

InputBD inputs , BYTE number f,~ , specified 
channe). 

InputC input. , CARD number f,~ ", default 
chsnnel. 

InputCD inputl , CARD number f,~ , .pecified 
Channel. 

InputI input. '0 'NT number f ,~ "e defsul t 
channel. 

InputID input. '0 ,NT number f,~ , .pecitie~ 
channel. 
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3 . 2 St~ing Input 

St~i ng inputting is ~eeomplished by auffixinq the 
~lnput· base with the cha~acte~ ·S". The are th~ee 
such procedu~es in the ACTION ! Library, and they allow 
you to input a string from any channel ~nrl/or rlefine 
the maximum length of the input st~ing. 

purpose : to input st~ing data 

formats: PROC InputS«string~) 
PROC I nputSO(BYTE channel, 'string~) 
PROC InputMD(BYTE ch~ nnel, (8t~in9~. BYTr. max» 

paramete~8: (atring~ - ia the identifier of a BYTE 
ARRAY. 

channel - ia a vali~ channel number (A - 7) 
max - is the maximum length allowahle 

for the input st r ing. The string 
is truncated to ·max' length if it 
is too long. 

description: 
He~e is an outline of whst each procedure does, 

InputS 

InputSD 

Inpu tMD 

3 . 3 CHAR FUNC GetO 

i nputs 
acters 
inputs 
acters 
inputs 
acters 

a string of up to 255 char­
f~om the default eh~nnel. 

B string of up to 255 char­
f~om a specified Channel. 
a st~ing of up to · max· char­
from a specified channe l . 

pu r pose: to input a single Character from a givpn 
channel. 

format : CHAR FUNC GetD(BYTE channel) 

pa ~ameters: Channel is a valid channel numbe~ (A - 7) 

~esc~ ipt ion: 
Th is function is 
device specifi ed 
r .tu~ned through 
s et number. 

used to get one Character from the 
by ·channel'. The character is 

the f unction 9S its ATASCI I c haracter 
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Thi. eh.pter ie devoted to thoee routinee whieh deel 
with .,.t.rn.l d.vie •• (print.r . di.k drive. .. •••• tt •• 
• te . ). With th ... routin •• yo ... eAn open a ch.nnel (en 
JOCB), eloe • • eh.nn.l, and do .,.t.n"iv. dl,," f11 • 
... nipuhtion . 

•• 1 PROC ap.n 

p ... rpo" •• •• t ... p an I OCB ehenn.l to .llow I /O u.inq 
a peripher.l devie •. 

tor..t. PROC Open(8VTE eh.nn.l, <fil.ltrlng'. BYTE -ade, .u.2) 

p.r ••• tere. ch.nn.l _ I" • v.lid eh.nn.l n .... ber (8 _ 7) 

d.acr iptlon, 

<fl1.etrlng' - il the Itring eonet.nt (or 
.rray id.ntifi.r of th.t 'trlng 
conlUnt) u • ..., a" the device (D •• 
PI, S ••• te.) b.ing opened on the 
given eh.nnel (IOCB) nUMber. -0, · 
fU ••• 1.0 r.quire • Ulen ••• . 

1BOd. h the n_ber d .. elgneting the 
type of J/O, thu •• 

.. r •• d only 
6 r •• d dir.ctory 
B writ. only 
9 writ •• pp.nd 

12 read/writ. (upd.t.) 
.u .. 2 a d.vie. d .pendent v.lu. (u.u.lly 

... ro) 

Thi' proc.d ... ra open" a given ch.nn.l the 
.p.eifi.d in <fil •• tring" Th. t/O mod. c.n 
(Ie •• MOd,,' .bov. for the nUMber eod~'). Any 
depend.nt codee ar. peee"d through 'eu,.2'. 

device 
b. e.t 
d.vie. 

WARNtNG. do no,. Op.n ch.nnel 7 . b.e ..... it h u •• d 'by 
the ACTION! ~yet ... t.o do it. own .cr •• n input. Yo ... 
e.n u.. eh.nn.l 7 in your prograM for g.tting 
ch.ract.re frOM XI, but, .inc. th.t ......... th.t 
ehann"l 7 h open , you n •• d the ACTIONJ c a rtridge- to 
run the CCMpUed v.relon of the prograM I bee ..... 
ACTION J optlne ehanne} 7 to k.}. 
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4 . 2 PROC Close 

purpose : to close an IOCB channel to a ~evice 

format: PROC Close{BYTE channel) 

parameters: channel - is a vali~ chan nel number (0 - 7) 

description: 
Thia procedure 
e nd of a program 
you've opened in 

closes the specified channel. 
you should always close a ny 
the course of that program. 

At t.he 
devirell 

NOTE: DO NOT Clolle channel 7, all ACTION I usell it. 

4 . 3 PROC XIO 

pUJ:"pose: 

fontl"t: 

parameters: 

description: 

PROC XIO(BYTE chan,0,cmd,auxl,aux2,<filestring)) 

chan 
~d 

auxl 

- is a valid 
t 15 the 

COMMAND byte 
XL) 

channel number (0 - 7) 
equivalent of the l OCR 
(ICCOM in OS/A+ and DOS 

i s the first 
loeB (ICAUXI in 

aux illiary byte in 
OS/A+ and DOS XL) 

<he 

aux2 - ts the second auxilliary byte tn the 
IOCB (ICAUX2 in OS/A+ and 005 XL) 

«ilestring) - is a character string s pec­
ifying a standaJ:"d device ( .... ith a fi Ie 
name in the calle of "01"). 

Thi. proced u re 
access to DOS. 
BASIC 11.+, OJ:" 
t r a nslation of 

is a aystem call designed to provide 
Those of you familiar with Atari BASIC, 
BASIC XL will recognize XIO as a direct 

BASIC's XIO statement. 

Rather than give a complete list of all the possible 
uses ot XIO here. we will r efe r you to Chapter 8 of 
either the OS/A+ or 005 XL manual . The ACTION I XIO 
procedure can perform all the system commands listed 
therein other than NOTE, POINT , and the varioull data 
t r ansfe r ope r ations -- all of which arp. available via 
other ACTION ! Library r outines. 

NOTE: the "0" given as the second parameter is 
required. 
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4 . 4 PROC Note 

purpose, 

format. 

to return the current file sector and byte 
offset within that sector on a ape~ifi~d 
disk drive. 

PROC Note(BYTE chan, CARD POINTER seetor, 
BYTE POINTER offset) 

parameter •• ehan is a valid ehannel number (0 - 7) 
sector i. a pointer to the sector number 

variable. 
off.et ia a pointer to the byte offset 

variable. 

description. 
This procedure returns the disk 
within that sector of the next 
written (i.e., it returns the 
pointer). 

s e ctor and byte offset 
byte to be rf!a('l or 
value of the disk file 

4 . 5 PJlOC Point 

purpo.e: to set the disk file 
byte offsetl to allow 

pointer (sector and 
random file access. 

format. PROC Point(BYTE ehan,CARD sector,BYTE offsetl 

parameters: chan 
sector 
offset 

is a valid channel number (0 - 7) 
is a va lid sector number (1 - 720) 
i. t.he byte offset within that 

description: 
Thi. proeedure 
to any locatlon 
rsndom acce.s of 

NOTE: the diek 
(update) for the 

sector. 

allow. you to eet 
within s disk 
informat.ion. 

t.he disk file pointer 
file, thus enabling 

file 
Point 

must have been Opened mode 12 
routine to work. 
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Chapter 5: Graphic~ and Game Controllers 

The ACTION I Library contains quite a few routines 
designed specifically to make game wrlting (using 
visual and sound e ffects) easy ano quick. At your 
finger tips you have the ability to manipulate bit- map 
graphics (i.e., the BASIC graphics modes), the myria~ 
of sounds available on the ATARI. ano get information 
about the game controllers (both paddle and joystick). 

Since the description of each routine 
its usage, we'll jump right into 
themselves without further discussion. 

5.1 PROC Graphics 

best illustrates 
the routines 

purpose, to enable bit-map ATARI graphics. 

format : PROC Graphics(BYTE model 

parameters I mode is the number of 
as in the BASIC 
(see table below). 

description' 

the graphics mode, 
'Graphics' routine 

Thi. procedure is exactly equivalent to the BASIC 
command of the same name, and al lows you access to the 
many varied graphics modes available on the ATARI. 

The following table gives some information about the 9 
base 9raphics mode. . These modes are all split screen; 
to get full screen, add 16 to the hase mode number; to 
preserve the current screen as you cha nge modes, ado 32 
to the base mode number: to get both of t hese options, 
add 48 to the base mode number. 

G,. Mode ( split ) (full ) Num of 
Mod. Typo R~. Cols cole: Colors 

• TEXT 4. N/. " 
, 

1 TEXT ,. ,. " 5 , TEXT ,. ,. 12 5 
3 GRAPIItCS 4. ,. " 4 
4 GRAPHICS •• 4. 4. , 
5 GRAPHICS •• 4 • 4. 4 

• GRAPHICS '" •• " 
, 

7 GRAPHICS ". •• " 4 

• GRAPHICS ". ". 192 1/' 
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5.2 PROC SetColor 

purpose: 

format, 

sets the epeeified 
eolor given by 'hue' 

color register to the 
and 'luminance'. 

PROC SetColor(BYTE register,hue,luminanee) 

parameters: register is one of the flve color 
registers (0 - 4) 

is the hue of the color. ho' 
luminance - is the luminance of the color. 

deecription, 
This routine allow. you to set the color of a sp'cifie 
color regieter, and eo manipulate the colors displayed 
in a given mode. The following tables give eome 
information pertinent to the U8age of thi8 procedure. 

SetColor SetColor 
ho, num . Color hoe num. Color 
-------- --------, Gray 8 Blue 

1 Gold 9 Light Blue 
2 Orange ,. Turquoiee 
3 Red-Orange 11 Green-JHue 
4 Pink 12 Green 
5 Purple 13 Yellow-Green , Purple-Blue 14 Orange-Green 
7 Blue 15 Light Orange 

Th. above table 8hows <h' 16 hues aV8ilable 0" ,h, 
ATARl, ""d their numeric cod, foc 0" .. <h, 'hue' 
parameter of <h, SetColor procedure. 

Dehul t Default 
Regi s ter Color Luminance Color 
-------- ---------, 2 8 Orange 

1 12 18 Green 
2 9 4 Dark Blue 
3 4 , Pink oc Red 
4 8 , Black 

This table ehows which colors 
when you don't 'pecify your own 
SetColor 'register'. 

are the defaults used 
color for a given 

NOTE. Colors msy vary depending upon the television or 
monitor type, condition, and adjustment. 

The luminance value (a 
color) ranges between 
15 is brightest. 

measure of the ~brightness· of • 
6 end IS, where 6 ie darkest and 
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5 . 3 BYTE color 

'color' isn 't ~ l ibr~ry routine, but ~ variab l e defined 
in the library for use with the 'Plot', . Draw'J'o' . and 
'Fill' library procedure,. I\fter you piC:k your 
graphic:s mode {using 'Graphic:s'} and set up the c:o lor 
r &9isters (uaing 'SetCoior '), you c:an plot and draw in 
that .ode using any of the colors you've apec:ified by 
firat uaing the asaignment' 

c:olor- (number~ 

where <number) is related to the r.olor r egiste r 
containi ng t he color you want to uae. The following 
table shows this relationship for the different 
graphic:s mode. . For every group of relaterl modes, eec:h 
SetOOlor 'regiater' is followed by itR asaociated 
' color' <number), and aome desc:riptive commenta . 

+----------------------------------------------------------+ 'G raphic:s' SetColor 'Color 'Deac:ription 1 
1 Mooe l' r eg later ' , number , and Commentll 1 
1---------+------------+--------+-------------____ ____ -----1 
1 " 1 " I NII\ I I 
I a nd 1 I 1 N/" 1 I 
, all I 2 1 N/" I Cha rac:ter l undnanre 1 
, text I 3 'N/A' Bac:kground I 
I wi ndowa I 4 1 N/A 1 Border , 

---------+------------+--------+-------------------------- I 
I " 1 N/A 'Charac:t.er 1 
1 I 1 N/A 1 Charac:t.er 1 

1,2 I 2 1 N/A 1 Charac:ter 1 
1 3 I NIA 1 Chllrac:ter 
I 4 I NIA 1 Bac:kground,Bort'ler 

---------+------------+--------+--------------------------
I " , I 1 Graphic:s Point 
I 1 I 2 t Graphic:s Point. 

3 , S, 7 1 2 t J I Graphic:s Point 
1 J I 1 
I 4 I " 1 Gr . Pt.,Borrler,Background 

---------+------------+--------+--------------------------
, " 1 1 I Graphics Point 
, 1 I , 

4,6 1 2 1 I --
I 3 1 , --

1 t 4 t " 1 Gr. Pt.,Border.Background 
1---------+------------+--------+--------------------------
I 1" I I 
I '1 I 1 I Graphics Point lUJllinance 
I 8 1 2 , " I Graphica Point, Background 
1 'J I I -- I 
1 14 'IBorder 1 
+----------------------------------------------------------+ 
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5.4 PROC Plot 

purpose: 

format. 

to position the cursor at 
location, and then dJsplay 
the library variable 'Color', 

PROC Plot (CARD col ,BYTE row) 

a specified 
a color using 

parameters: col is the horizontal rolumn number of 
the point being plotted. 

row is the vertical row number of the 
point being plotted. 

description : 
This procedure is used in graphics modes J - 8 to plot 
a point on the screen. The size of the point displayed 
depends on the graphics mode, sn~ the color of the 
point depends on the current value of the librsry 
vsriable 'Color' (see previous section). 

5.5 PROC DrawTo 

purpose: (must be preceeded by a ' Plot ' ) to draw a 
line between the point just Plotted a nd the 
specified position. 

PROC DrawTo(CARD col,BYTE row) 

parameters, col is the horizontal column number of 
the end point of the 11ne. 

row is the vertical row number of the 
e nd point of the line. 

description : 
This procedure is used in grsphics modes J - 8 to draw 
a line from the point just plotted (using 'Plot') ~nd 
the position g1ven by the parameters, The color of th~ 
line depends on the current vslue of the lihrary 
variable 'Color ' (see sect ion 5.3). 
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5.6 PROC Fill 

pu r pose, 

forlllat.1 

(must. be preeeede ... by a 'Plot ' ) fill s II box 
with a color. 

PROC Fill(C~RD col ,BYTE row) 

paramet.ers l col is the horizontal ~olumn number of 

description, 

the lower r ight. corner of t he box being 
filled. 
- i . t.he vertical row 
lower right corne r of 
filled. 

numh e r o f t.he 
t.he box being 

This allows you to make box ell. of color in graphica 
modea 3 9 . The upper left corner of t.he box is 
defined by the poait.ion of t h e ' Plot' imme~iat.ely 
before t.he 'Fil l' , a nd the lower righ t. corner ill. given 
by t.he paramet.ers. The color used is de~ ide~ by t.he 
cont.ente of the libra ry variable 'Color'. 

5 . 7 PROC Posi tio n 

purpose: to position the cursor anywhere on t.he 
screen 

forma t.. PROC Posit.lon(C~RD col,9YTE row) 

parametera, col - ill. t.he horizont.al col.umn number of 
t he position desired. 

row Is t.he vertieal row number of t.he 
posit.ion desired. 

description : 
Thia precedure sets the 
specified posit.ion in any 
rout. ines Print, Put, Input, 
reg ist.ers this command sets 
functions. 

cursor l ocation to t.he 
g r aphics mode . The librllry 

and Get. use the cu r aor 
when doing their respective 
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S.B BYTE FUNC Locate 

format, 

determine the color or character at a given 
screen location. 

BYTE FUNC Locate(CARD col, BYTE row } 

parameters: col ill a column 
current grllphics 
- is II r ow number 
graphics mode. 

number valid in the 
mode. 
vali~ in the current 

dellcription : 
Thi, routine retrieves the ATASCII code of the 
character or the number ot the color at the specitie~ 
l ocation. The registers thill routine uses are 
incremented so as to point to the adjacent horizontal 
position (the fi rst position in the next line if you 
Located the lallt position on a line). All of the Get, 
Put, Print, and Input routines also u.e thelle registers 
as references tor the current cursor location, so you 
can use this to move to any position and then use 
another routine to manipulate what's there. 
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5.9 PROC Sound 

purpose: 

format, 

to enable the sound capabilities of the 
ATAIU . 

PROC Sound(BYTE voice.pitch,distortion,volull'le) 

pllr"meters, voice is one of the four voices 
eVllilllble on the ATARI (0 - 3). 

pitch is the frequency of the sound. 
The lower the number, the higher the 
pitch. 

distortion - is II measure of the sound's 
~fuzziness~ (0 - 14, ev en values). 

volume - is the volume of the sound(0 - 16) 

description: 
Th is procedure lI l lows you to control the 
sound- generllti ng epperetus on the ATARI, much like the 
BASIC commllnd of the seme name . Disto r tion values 10 
is the on l y one useful for making music. The others 
a r e useful for airplene, racecar , etc. sound effects. 

Here is a table for various musical notes using 
cUatartion 10. 

' pitch ' Note(s) 'pitch' Note(s) 
- - - - - - - ------- ------- -------

HIGH " e 91 F 
NOTES 31 , 96 E 

33 AI 0' 'b 102 01 0' Eb 
3S A 108 0 
37 01 0' Ab II. el 0' Db 
.0 G MIDDLE C 121 e 
42 FI 0' Gb 128 8 
45 F 136 AI 0' 8b 
47 E 144 A 

" 01 0' Eb 153 01 0' Ah 
53 0 162 G 
57 el 0' Db 173 FI 0' Ob 
60 e 182 F 
64 8 LOW 193 E 
68 AI 0' 'b NOTES 20. 01 0' Eb 
72 A 217 0 
76 G' 0' Ab ". e, 0' Db 
'1 G 243 e 
85 FI 0' Gb 
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S .18 SndRst 

pur pose: to reset al l the aound voice • . 

forllltltl 

de.crlptlon , 
Thi. pr ocedure re.et. all the eoun~ voice. to produce 
no lound . 

5 . 11 BYTE FUNC P.~~le 

purpo.e: to return the 
(po.ltlon) ot one 

current numeric 
of the patMle •. 

value 

torlllat , BYTE PUNC Paddle(BYTE port) 

parameterS! port - is the port number (8 
desir.d paddl •. 

description! 
Thi. function 
'pecified paddle 

returns 
port. 

5.12 BYTE PUNC PTrig 

<h. curr.nt. 

7) of t he 

value 0' tho 

purpose: to "etermlne whether a paddle t r igger has 
been pre ••• d. 

torlllftt : BYTE FUNC PTrig(BYTE port) 

parallleter., port - i. the port nUillber (e 
desired paddle. 

d.scrlptlon! 

7) of the 

Thi. tunctlon r.turn. the current vtllue of the giv.n 
paddle'. trigg.r. A value ot 0 I. retu rn.~ If the 
t r lgg.r is pr •••• d. otherwl.e the val ue retu r ned I. 
non-zero. 
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5.13 BYTE FUNC Stick 

purpose: 

fonnat , 

to return the current numeric va l ue of ~ 
specified joystick . 

BYTE FUNC Stick(BYTE port) 

p~rametersl port - is the port numbe r (0 - 3) of the 
des ired joyst i ck . 

l1escription, 
Thill function 
joystick, using 

5.14 BYTE FUNC 

returns the current position of the 
codes 8S in the following diagram. 

14 ,. I • \ I I 
\ I I 

11 15------ , 
I I \ 

I I \ • I 5 
13 

STrig 
--------------------

format I 

to dete rmine whether a joystick trigger has 
been pressed. 

BYTE FUNC STrig{BYTE port) 

parameters, port - i s the port number (0 - 3) of the 
desired joystick. 

description: 
This function returns the current value of t h e given 
j o ys t ick's trigger . A value of 0 is r eturned iE the 
trigger is pressed, otherwise the value returned i s 
non-zero. 
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Chapter 6: String Handling I Converlion 

The routines discussed in this chapter 8110w you to 
manipulate strings, change n number to a string, Rnd 
change a string into a n~ber . No further diacullion 
is necesaary, aince the routine delcriptions speak for 
thellileives . 

6 . 1 String Handling Routines 

The following tour routinea make possible some advanced 
string manipulation, including string compariaon, 
s tring copying, and substring insertion. There is one 
caution, however, and that is. remember that the 
~axi~~ length of a str ing is 255 c haracters, so don't 
try to use these routines to c r eate or to manipulate 
big CIiARacter arrays. 

6.1.1 INT FUNC SCompare 

purpose: to compare alphabetically two strings. 

(onnat. INT PUNC SCompare{<stringl>,'ltring2» 

parameters. <stringl> - ' is a string with double quote., 
or the identifier of a CHAR ARRAY 
which is a string . 

<string2> - i. a string with double quotes, 
or the identifier ot a CHAR ARRAY 
which il a Itring. 

description I 
This function returns a value dependent 
following table I 

comparison 

·.tringl> 
<stringl> 
<string1> 

<st ring2> 
'Itring2> 

> 'It ring2> 

value returned 

value ( 0 
value 0 
value ) 0 

00 

The compa ri son is alphabetic, 10 thia Is a good way to 
4lph4betl~e a list ot etring •. 
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6.1.2 PROC SCopy 

purpose I to copy one string into another. 

forlllatl PROC SCopy{<deat>, <source » 

para~eters: <dest> is the identifier of the 

description, 

destination Itring (CHAR ARRAY) 
for the Itring copy. 

<Iource) - is the string with ~ouble quotes 
or identifier of the CHAR ARRAY 
used as the lource string for t.he 
copy . 

This procedUre copi.1 t~e content. of <source> into 
<dest>, If <deat> is dimenaioned to be ahorter than 
the length at <sourr.e>, then only the part of <source> 
Which fits into <deat> will be copied. If <dest> ill 
longer than <source>, then SCopy will copy all of 
<Iource> into <deat>, but not alter the reat of <delt>. 

HINT, don't dimension (~est> to avoid all the above 
problems. 

6.1.3 PROC SCopyS 

purpoae. 

format . 

to copy part at a string into another 
string . 

PROC SCopyS«deat>,<source>, BYTE atart,atop) 

parametera: <deat> is the i<'lentifier of the 

delcription. 

destination string (CHAR ARRAY) 
for the string copy. 

<Iource > - il the Itring with double quotel 
or identifier of the CHAR ARRAY 
uled al the lource Itring for the 
copy. 

Itart il the startinq point in 
<source> for the copy. 

stop is the stopping point in 
<Iource> for the copy. If 'atop' 
ia qreater than the length of 
(source>, it i8 changed to equal 
the length of <source> . 

Thil procedure will copy the elements of <source> from 
element 'start' to element 'stop ' into <deat>. In 
esaenee, thie works just like SCopy, but copies only a 
part of <source> instead of the whole thing . 
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6 . 1.4 PROC SAssign 

purpose: 

format, 

to copy one string into part of another 
string. 

PROC SAasign«dest>,<source>, BYTE start, stop) 

parameters, <dest> is the identifier of the 

description: 

desti na tion stri ng (CHAR ARRAY) 
for the string copy. 

<source> - i s the string with dOUble quote. 
o r identifier of the CHAR ARRAY 
used as the source string for the 

start 

stop 

copy. 
- is the starting point in <dest> 
for the copy . 

is the stopping point 1n <dest> 
for the copy. If 'stop ' is 
greater than the l ength of <dest>, 
then the length of <dest> is 
changed to 'stop'. 

Thil procedure is used to copy one string «source» 
into ~rt of another «dest», <sou rce> will be copied 
starting at element 'start' of <delt>, and the copying 
will stop at element 'stop' of <dest>. If the spftce 
allowed (stop-start+l) in <delt> ia greater than the 
leng th of <source>, then 'atop' will be changed to make 
the apace available and the length equal. 

The copying this procedure does will overwrite the old 
e lements of <dest> .s it put. in <source>, 
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6.2 Number to String Conversions 

The following three proce~ures convert the number given 
as a parameter into a character string. There is o ne 
proce~ure for each of the numeric data types. 

purpose. to change a number into a cha r~ cter string. 

fonnat . PROC StrB(BYTE number,<Btring» 
PROC StrC(CARD number, <string> I 
PROC StrI(INT nurnber.<string» 

psrameters. number _ is an arithmetic expression (re­
member t hat arithmetic expressions 
can simply b.. a constant or 
variable name). 

<string> - is the identifier of a CHAR 
ARRAY. 

description, 
These procedures 
character string' 
number . 

turn BYTE. CARD, o r INT values into 
composed of the digits of the given 

6.3 String to Number Conversions 

purpose . to convert a string composed of digits into 
a number. 

fonnat: 

parameters: 

description: 

BYTE FUNC VaIB«string» 
CARD PUNC ValC«string» 
tNT FUNC ValJ«string» 

<source> is a string wi th 
or identifier of a 
composed of digits 
on ly . 

double 
CHAR 
("0" 

These functions 
CARD, 
given 

or INT. 
string . 

will return the numeri c value 
depending on the function used) 
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Chapter 7, Mi.cellaneoua Routinea 

Thi a chapter containa thos. routines which ~on't really 
fit into any category, but are uaeful nonethelesa. The 
routine. themselve. are, 

Rand 
Break 
Er .... o .... 
Pee); 
Pee);C 
Po);e 
Po);eC 
Zero 
SetBloc); 
MoveBlock 
Device 
Trace 
Liat 
EOF 

a random number generator 
a routine uaeful when debugging 
a ayatem r outi ne you can replace 
view a byte of memory 
view two by tea of memory (a. a CARD) 
put a BYTE value into memory 
put a CARD value into memory 
zero out a section of memory 
fill a block of memory with a value 
move a block of memory 
the Mdefault device M variable 
controls the 'TRACE' compile option 
controls the 'LIST' compi le option 
contains EOP statua for a ll channels 

As you can see, t he tas);s the.e routines perform are 
quite diver.e; hence their own chapter. 

7.1 BYTE PUNC Rand 

purpose: to generate a random number. 

format, BYTE PONC Ran~ (BYTE range) 

parameters: range is the upper limit for the random 
number. 

d/1'scription, 
Thi s function 
( 'range'-l). 
bet .... een " and 

will return a random number between" and 
If 'range ' t. e, then a random number 
255 is returned. 
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7.2 PROC Break 

purpose; to stop program execution. 

format I PROC Break() 

parameters' none 

description: 
This procedure allow. you to stop your progra m's 
execution to examine variable. and do other debugging. 
You can continue program exec ution 8tart.ing with the 
8tateme nt following the 'Break' routine call by using 
the • PROCEED , monitor comma nd. 

7.3 PRce Error 

Thia ia the procedure the ACTION I system itself calls 
when it (or CIO) encounters an error . If you wa nt to 
trap your own errors, you could write a routine to do 
this, and then make ACTION I use your error routine 
instead of it. own simply by h~ving the f o llowing 
atatementa in your program: 

PROC MyError(BYTE errcode) 
: •••• this is your error routine. and the error 
:code number is passe d to it by the ACTION I system . 

: your error handling routines go here 

RETURN lend of PRce MyError 

PROC mainl) ;your main procedure 

CARD temperr ;holds the address of the syatem ' s 
;error routine (PROC Erro r). 

temperr-Error ;aave the address of the sy. tem error 
: routine 

Error-MyError :make the address of the system error 
;routine point to the atart of your 
;error routine. 

Jthe body of your program g oes here. 

Error_temperr : reset the address of the system error 
:routine back to the real system e rror 
:routine. not youra . 

RETURN lend of program . 

All yOu are really doing is changing the pointer to the 
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system 
routine 
because 

error routine 80 that it points to your error 
instead. You don't have to call this routine 
it will be cslled by the ACTION! system when an 

error is encountered. 

Notice that we save~ the original error routine 
pointer, and then, at the end of the program, we reset 
that pointer (which was changed to point to your error 
routine) back to the system error routine. This was 
~one so that the system could ag~in use its error 
routine after your program finished running. 

WARNING: the capability of substituting your error 
routine for the system'B should be uBed very carefully, 
because you might to forget to check for something in 
you routine, and thereby cause the entire system to 
crash . 

7.4 BYTE FUNC Peek and CARD PUNC PeekC 

purpose : to return the velue (BYTE or CARD) at B 
given memory location. 

format: BYTE FUNC Peek(CARD sddrees) 
CARD FUNC PeekC(CARD address) 

parameters, address is the address of the memory lo-

description: 
TheBe two functions 
program execution, 
HSB order. 

cation you desire to look at. 

allow you to 
either as a 
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7. S PROC Poke and PROC PokeC 

fOrllllltl 

to in.ert new value. (BYTE or CARD) into a 
.pecified memory location. 

PROC Poke(CARD addre ••• BYTE Value) 
PROC PokeC(CARD a~drea •• value} 

para~etera, addre.s is the address of the ~emory lo-

d •• cription, 

cat ion you de.ire to change. 
value i. the value you want put into 

the memory location specified by 
'addre •• ' . When using PokeC. the 
CARD value i •• tored in ' ad~ re •• ' 
and 'addr ••• ·.l in LSB. HSB order . 

These procedure. allow you to change the contents of 
Memory during program execution by changing the given 
addrels to the lpecified value, 

7 . 6 PROC Zero 

purpole, to ziro out a block of memory. 

fonaat, PROC Zero/BYTE POINTER sddre ••• CARD .ize) 

parameter', addr ••• - i. a pointer 
of the 

to the 
block 

.tarting 
you wl'lnt 

aiEe 

description. 

addre •• 
zeroed. 
- ia the 
zeroed. 

.iEe of the block you want 

With this procedure you can let all the valuel of the 
.e.ory location. in a block to 0. This block starts at 
'address' and end. at I OCl'lt i o n 'address '.'siEe '-l . 
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7 . 7 PROC SetBlock 

purpo •• , 

fo ..... t. 

p.r.ftet.re, 

d •• cription, 

to •• t the ft.mo r y loc.tion. of ~ m • .ory 
block to •• p.eifi.d value. 

addre •• - .. • pointer ,. <" eU.rtlng 
edduee .f ,,. block , .. ...nt , . •• t. 

ah,. - .. '" .i:r. • .f <" block y •• want , . •• t . 
va l u. .. ,,. va1u. ",. ... nt ,h, byt •• 

" the block '" '0 . 

Mith thi. proc.dur. you can •• t all the v.lu.. of the 
to ·v.lu.'. Ttlt. block 
.nd. .t 10Cll tion 

• ..ary loc.tion. in • block 
.t.rt. .t '.ddr ••• • and 
·.ddr ••• ·+'.l:r..·-l. 

7.8 PROC Hov.Block 

to .av. the content. of a block of .emory. 

fonaat, PROC MOveBl'oc'o«B'tTE POINTER deat,.ourc., CARD .i:r.. ) 

par.met. r •• d.at 

eoure!!, 

.11.. 

d •• criptlon . 

- II • point.r to t he .tlrt ot the 
d •• tin.tion m.mroy block. 

I. • point.r to th •• t.rt of the 
.oure. ~'~ry blo~k. 

11 the .i:r.e ot the block you ... nt 
to mov •. 

Ttli. procedure mov •• the v.lu •• in • block .tarting .t 
.ddre.. '.oure.· .nd .nding .t .<'Idr ••• 
'aourc.'+'.i:r.e·-l to • block . t.rting .t .ddr ••• 'd • • t' 
.nd .nding .t .dd r ••• ·d •• t· .· .i:r.. '-L. It ·da.t' I. 
gr •• t.r th.n · . ourc.', .nd th.r. il not '. 11..' .p.ca 
between them, then the .ov. ..ill not vark properly 
b.c.u.e part of the ·.our e.· you .r. trying to .ov. I. 
In the · d •• t· .p.c •. 
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7. 9 BYTE device 

'device' ia a varieble defined in the ACTION! Library, 
and allow. you to control the 'default channel ' 
(device) tor I / O. The number conteined by 'devic e' ia 
the chennel number of the default devl~e. ao. for 
example. you s e nd detault output to the printer using 
the following statementa, 

Cloae(5) ;avoid a 'Pile already Openel1' error 
Open(5.~PIM.8) 

device-S 

and then reaet it to the screen (when you want to) 
using the following statements, 

Clo .. (S) 
device-" 

7 . 1 9 BYTE TRACE 

;eloae ~ P, ~ 

This library variable allows you to control the 'TRACE' 
compiler option from within your program . You musi use 
it with the 'SET' compiler directive. and it must come 
at the beginning of your program. Setting ' TRACE' to " 
turns off the option, and .etting it to I turns it on. 

Example: 
SET TRACE-" 

7.11 BYTE LIST 

This library varieble controls the 'LIST' compiler. Aa 
with 'TRACE' above, thi s variable must be used in a 
'SET' directive, and it must come at the beginning of 
your program . A" turn. the liating oft, end a I turns 
it on. 
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7.12 BYTE ARRAY £OFfa) 

With this library variable you can found out if you've 
reached the End Of File on any channel. Simply give 
the number of the channel al the .ub,cript to the EOF 
array . For example. if you wanted to find out if you 
have reached the End of File on channel 1 (the channel 
must be open). then you would use: 

IF £OF(I) THEN 

EOF equals 
otherwiae it 

1 when 
is 8. 

the End Of File has been reached. 
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Appendix A: ACTION I Language Synt~x 

The following 11 the 
8~cku8-Naur form. 
character8. 

syntax of the ACTtON I langu8ge in 
Thi8 form hal a couple of special 

S}'lIIbol Me~ning 

-------,,- " i. defined .0" 
I "or" 
I ) "optional" 

The appendix i. set up to allow 
particular information you want, 
follow •• 

A. , ACTION I Con.t~nt. 
Numeric Constant 
String Con.tant 
Compiler Constant 

you e~ly access to 
with subsections 

192 

A.2 Operators ~nd Pundamental Data Type. 192 
Operator. 
Fundamental Data Typel 

A. 3 ACTION I Program Structure 193 
ACTtON! Program 

A.' Declarations '93 
System Declarations 

DEFINE Directive 
TYPE Declaration ( for record.) 
Variable Declarations 

<he .. 

variable Declaration fo< Fundamental Dat,. Types 
Variable Declaration fo< Pointer. 
Variable Declaration fo< Arrays 
Variable Deciliration fo< Records 

A. S Variable References 194 
Memory Reference. 

Fundamentlll Type Variable References 
Pointer Type Vari~ble References 
Array Type Variable Referenees 
Record Type Variable References 

A.6 ACTION I Routines 194 
Routines 
Procedure Structure 
Function Structure 
Routine calle 
Parameter. 
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A.7 Statementa 
Assignment Statement 
EXIT Statement 
IF Statement 
DO - 00 Loop 
UNTIL Statement 
WHILE Loop 
FOR Loop 
Code Blocks 

A.S E:.;pressions 
Relational E:.;pressions 
Arithmetic Expressions 

A.l ACTION I Constanta 

Numeric Constant 

<nurn const> ,, - <dee num, I <hex nurn' I cellsr> 
<dee nurn> , ,_ <dec num,<digit) I <digit> 

195 

196 

<hex nurn> "_ <he:.;nurn><he:.; digit> I $<hex digit> 
<char> •• _ ' <any printable character> 
<hex digit> " .. <digit> 1 A I B I C r 0 r E r F 
<digit> ,,- 0 r I 1 2 I ) 1 4 1 5 I 6 I 7 I 8 I 9 

String Constant 

<8tr const> :,_ M<string>K 
<string> , : _ cstring> <str char> r <atr cha r > 
<str char> ::_ <all printable characters, except M > 

Compiler Con8tant 

<comp canst> , ,_ <camp const,+<base comp const> I 
<base comp r.onst' 

<ba8e comp const> : , - <i~entifier' I <nurn const> I 
.ptr ref' I • 

A. 2 Operators and Fundamental Data Types 

Operator. 

<apecialop ' , :- AND 
<r e I op' ::_ XOR I I 
<add op' , ,- + , 
<mu l t ap' .,_ . I I I 
<unary op' " •• I -

OR I '" 1 , -1.,.,,< 
MOD 1 LSH 1 RSH 
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A.3 ACTION' Progra~ St ructure 

ACTION I Progr.~ 

<prograM. 1,- <program. MODULE <prO<) mod ula> r 
(MODULE! <prog lIIOdule> 

<prO<) lIIIOdu l e. ". I <ayatela dach> I <routi ne U,v 

A.4 Declarationa 

<ayate,. decla> ". <DEPIHE declo I <TYPE d ac l > r 
<var decl> 

DEPIHE Directive 

<DEPINE declo ". <DEPINE> '''at Uat. 
<det U at > I,· <det liat.,cdet. I <"et. 
<det. ,:. <ldantitiar'.<atr r.onat. 

TYPE Declaration (tor racorda) 

<TYPl!: declO ". TYPE <ret! ldant liat. 
<rec ldant llat. ". ' r ac idant liat. <rae id e ot . I 

<rae IdanV 
<rec idenv I •• <r ec na~a> .. {<tield intV) 
<rae nallle. , ,. <i dentitier> 
<ttald lnlt> ". <tund var dacl> 

Variable Declarationa 

<var declo •• _ <var declo <baae var declo I <hea, var dael' 
<b4Iae var decl) ,,_ <tund deel . I <PO INTER dael' I 

<A RRAY deel. I <record dec l o 

Va r iabl a Oacl aration for Fundalllantal Oata Type. 

<fund deel' ". <fund dael' <ba aa fund dacl' 

<baa, 
<fund 
< fu nd 

<baae furn! deel' 
f und d,el' ". <fund type. <fund id,nt 
type' , ,_ CARD I CHAR r BYTE lINT 
{dent liat > " . <fund ident liat.,_fund 

<fund id,nV 
'fund idant> ". <idanti f ie r.r· 'i n i t opta. J 
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<init opts> ::- <~ddr> r «value>] 
<addr> .,_ <eomp const> 
<value> : ,- <num eonst> 

Variable Declaration for Pointers 

<POINTER decl> :: - <ptr type> POINTER <ptr ident lilt> 
<ptr type> . , - <fund type> I cree name> 
<ptr ic'Jent liet> .:- Cptr ident liet>,<ptr i~ent> r 

<pt r ident> 
' ptr ident> : : _ <identifier>{.<velue>) 

Variable Decla r ation for Arraye 

<ARRAY ~ecl> f l . <fun~ type> ARRAY carr ident liet> 
Carr i~ent list> :: _ carr ident list', (arr ident> I 

carr id~nt' 
carr ident> : : - <identifier'[{<dim,})f_<arr init opts» 
<<'lim> . : _ <num const> 
( a rr init opt.e' :1- <a~dr> I «value» I <Itr const> 
caddr> • 1_ <comp conet> 
<value list> :.- <value liet><value' <yalue> 
<yalup.' ::_ <camp const> 

Variable Declaration fo r Records 

<r ecord decl > :: - (identifier> <rec ident Itat> 
<rec iden t liet> ::- <rec ident l iet' , c r ec iden t' 

<rec ident> 
<r ec ident> : :- <identifier>i-<address> ) 
(addrese> ::- <comp const> 

A. S Variable References 

Memory References 

<lIIelll reference' : 1- <lIIem contents> (lcidenti fier> 
<mem eontente' ,,- <fund ref' I carr ref> I <ptr ref> 

<rec ret> 
<tund ret> ,,- <identifier' 
carr ref> :,- <identifier' «arith exp» 
<p tr ref> : , _ cidentifier' ~ 
<rec ref> . , _ cidentifie r >.<identifier > 

A.6 ACTIONI Routines 

<r out i ne li lt> " - ( r outine list> <routine> <r outine> 
<r o ut ine> ". <proc r outine> I <fu nc routine> 
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'rocedure Structure 

'proc routine~ •• - c PROC d.cl ' , •• y . t .. ~ecla~) 
( .at.t li . t)l(RETURM\ 

"ROC ".el' II · PROC .id.ntiti.r)f .. .. ddr.)ff.p.n. dee l ))) 
caddr. II . cc:o.p eonat. 

Funetion St ruetur. 

<lune routina> 1 1 - 'PUMe ".cl' ( eayat aM ".cla') 
(cat.t llat'I(RETURM (carith •• p.) ) 

'rvNC dee!> , t o. <lund tyt>e' P'UtfC CidantiU.r'( . ca""r') 
{"r.ra. d.d' J I 

<.ddr' •• • ' c:o.p eon.t. 

Routin. e.11. 

(routin. e.11' . ,- <ruMe eall' I <PROC ea11' 
e'UMe eall •• , •• id.ntUl.r.(I.p.r ..... )1 
"ROC e.11' . ," <id.ntifhr'II'parallla'll 

' aut liat> • , • • at .. t liav e.t.-t. I • • t.Mt • 
•• ut> • t" ',i.p .ut. I •• true ,ut> I <c:oc!e b loc:k • 

•• i.p .u.t> •• • •••• ign .t.t. I e!Xl'r .t.Mt. I c r outin. eall' 
e.true . t.-u t._ <I' . t.at) I <DO loop> I <WH ILI!: loop' I 

_FOR loop' 

<!XIT .t.at •• •• EXIT 

ct, . t.-t.. I • • l' cc:ond "P' THEN I.t.t llatl 
(I,ELSU' nUnllll ElSE •• t.nl '1 

eELS!IP •• t.n> , • • ILSEI' cc:ond "p' TH!M (atat liat! 
eELaE •• t.n > ". ELSE (.ut l iat) 

DO - OD Loop 

CDO loop' II. DO ,<.ut U.U) (eUNTIL .uu! 00 



<UNTIL atll'lt' " . UNTIL <cond exp, 

WHJLE Loop 

<WHILE loop' "_ WHILE <t"(lnd IIXP' <00 loop' 

FOR Loop 

". FOR eidllntitler'·'atart' TO etintah> 
{STEP <inc,I<DO loop' 

<ata r t> ". <arith e xp' 
<tiniah> " . <arith exp> 
cinc> " . earith axp' 

Code Slocka 

ccode block> ". «cOlap canat liat '] 
CCOlllP conat li.t> " . <COlllp con.t li.t> CCOlllP conat' t 

<comp conat. 

cc::olllplex rei' ; , •• <complex rel'(apltcial 0p"ai .. p rei exp' I 
<.imp rei exp'<apecial 0p' •• imp ral exp' 

(simple rei exp' " . <arith exp"rel op"arith exp' 

Arithmetic Expreaaiona 

<arith exp~ ,,_ <arith axpl'adt'l opl<mult exp' 1 
<lI'Iult exp' 

< .. ult exp' .,. ' .. ult IIxp'(~ult op"value> (vftlue> 
(value' " .. en ... conat' I <m..,. r atarence> , (.arlth exp' J 
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Appendix B, ACTIONI Memory Map 

so. 

'c. 
'CE 

'04 

$1913 

$4913 

$5913 

$6138 

MEMLO 

LO+$209 

LO+$30e 

1.0+$750 

Top-sse0 

MEMTOP 

SAS00 

$Ceea 

+---------------------------+ 
I 0.5. and ACTION I I 
1 Variables t 
1---------------------------1 t Free Space I 

1---------------------------1 I ... CTIONI Variablea r 
1---------------------------1 
I Atari Floating Point. 1 
I Register, I 

1---------------------------1 I Operating Syetem I 
1---------------------------1 I ACTION I Variables r 
1---------------------------1 
1 Atar! Floating Point r 
1 ~ffer I 
1---------------------------1 
I Operating System I 

1---------------------------1 
r ACTION I Compiler Stacks I 
1---------------------------1 
I ACTION I Editor Line 1 
1 ~fhr 1 

1---------------------------1 I ACTION I Hash Tables 1 
1---------------------------
I 
I 
I­

ACTION I Editor TeKt 
Boffer 

I ACTION I Compiler Code 
1 Space 

1---------------------------I ACTION I Compiler Symbol 
I Tllble 
1---------------------------
I Screen Memory 
1---------------------------
I ACTIONI Cllrtri~ge 

1---------------------------I 0.5 . , ROMII, etc . 
$FFFF +---------------------------+ 

NOTE, the Compiler Code Space starts wherever the 
Editor TeKt Buffer ends. This makes both the E~itor 
Buffer and the Compiler Boffer dynllmic in memory. For 
more information on this, see Pllrt V, chapte r 2 . 
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Appendix C, Errar Code Explsnation 

In this appendix we'll describe the mesning of esch of 
the error numbers you could encounter while progrsmming 
in ACTIONl. Inclu~ed sre those errors which the 
ACTION! system itself discovers , but not those which 
the operating system discovers (errors 128 - 255). 

Er ror Code 

, 

1 

2 

3 

4 

5 

6 

7 

• 
9 

11 

Explanl'ltion 

Out of system memory. See Part II, 
section 4.3, and Part V, section 4.4, to 
find out how to remedy this error. 

Missing H (double quote) in a string. 

Nested DEFINEs . You can not nest the 
DEFINE directive. 

Global variable symbol table full. 

Local variable symbol table full. 

SET directive syntax error. 

Declaration 
declaration 
something. 

error. You uaed the wrong 
format when declaring 

Invalid argument list. 
statement or routine too 

You gave a 
many arguments. 

Variable not 
must declare 
use them. 

declared. Remember, 
your variables before 

you 
you 

Not a constant . You userl a 
where a constant of some 
required . 

vsriable 
'kinlt wss 

111egsl assignment. You are trying to 
do some sort of assignment thst is not 
sllawed (e.g., var-5>7 is illegal). 

UnKnawn error. You have somehow impared 
the ACTION I system error routines, so 
it can't tell you which error you h/'lve 
msde. 
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Error Code 

12 

13 

Explaflation 

Miasing THEN 

Miasiflg PI 

14 Out of code space . See Part V, section 
4.4, for more information. 

15 Missing DO 

16 Mislling TO 

17 Bad Expression. You have 
illegal expression format. 

16 Unmatched parenthellell . 

19 Miss i ng OD 

ulled "" 

2e Can·t allocate memory. You ~ave impare~ 
the ACTION I SYll tem, and it ia unable to 
alloc~te any more memory. 

21 Illegal array reference 

22 The input file ia too large. You need 
to break it into IImaller pieces. 

23 Illegal Conditional Expresllion 

24 Illegal FOR statement llyn tax 

25 Illegal EXIT. There is no DO - 00 loop 
for the EXIT to exit out ot. 

26 Neating too c1eep (16 levels maximum). 

27 Illegal TYPE syntax. 

26 Illegal RETURN . 

61 OUt of Symbol Table epace. See Part IV 
for more info~ation. 

126 <BREAK) key was used to atop program ex­
ecution. 
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Appendix D: Bibiography and Referencea 

0,1 Atari 400/800 Hardware Systems 

Atari Publications: 

ATARI Personal Computer 
User's Manusl and Hardws re 

System Operating System 
Manusl 

ATARI 810 Disk Drice Operator's Manual 

ATARI 400/800 Disk Utility 

ATARI 400/800 Operating Systems 

ATARI 400/800 Disk Opersting Systems II Reference 
Manual 

Other Atsr i References: 

Poole, McNiff, COok . Your Atari Computer 

0.2 Optimized Systems Software References 

OSS OS/A. reference manual 

OSS DOS XL reference manual 
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~ppendlx E, Editor C~andl Su~ary 

E.l 1/0 eo..and a 

Read a rile polition curlor, <C~RL><SHIP~> 11., 
enter tilelpec 

Dilk Directory <CTRL><SHIPT> II. 7n, -.- In - device nUM) 
Write I File <CTRL><SHIFT> W, enter tilelpec 
Lilt to Printer <CTRL><SHIFT' W, entlr p, 

E.2 Cu reor Movement within Window 

o. 
"""" Ught 
Lett 
Start ot Line 
End ot Line 
Next Line 
T •• 

E. 3 Tab Handling 

Set Tab 
Clear Tab 

E.4 Window MOvement 

Start ot File 
Up one screen 
Down ona Screen 
Lett 1 Char. 
Right 1 Char. 

E.S Text I!ntry 

Enter Progra. 
Next Line 
Control Chara. 

E.6 Oehte Text 

Back 1 Char. 
Curlor 
Delete Line 

<CTRL><up arrow> 
<CTRL><down arrow> 
<CTRL><rlqht arrow> 
<CTRL><left errow> 
<CTRL> <SHIFT> 
<CTRL'<SHIFT> 
<RETURN> 
<TAB> 

<SHIFT><SET TAB> 
<CTRL><CLR TAB> 

<CTRL><SHIPT> H 
<CTRL><SHIFT> 
<CTRL><SHIFT> 
<CTRL><SHIFT> 
<CTRL><SHIPT> 

enter text 
<RETURN> 

<up arrow> 
<down arrl;l'ol'> 
) 
[ 

precede each character with <ESC> 

<BACK 5> 
<CTRL> <D~ETE> 
poaition curaor on lin., 
<SHtrT> <DELftE> 
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1.:,7 Inurt I Replace Ten 

T09g1e Mod"e 
lneert Line 

Reetore Line 
Recilll Linil 

Load Block 

<CTRL>'SHIFT> I 
<SHIFT><INSERT> 

don't move cureor, <CTR~>'SH[FT> U 
~cn't move curecr, <CTRL>'SHIFT> P 

polition curlor, <SHtPT><DELr.TE> 
until done 
polition CUrlOr, <CTRL'<SHIPT> P 

1.:.18 Seilrchile I Subetitut!one 

Find String 
Subl titute 

<CTRL>'SHIFT> F, enter Itring 
<CTRL>'SHIFT> S, enter niIY etring, 
<RETURN>, enter old etrin" 

E.l1 Breilking , Combining Li ne. 

Brelk Line 
Combine Lin. 

t,12 Leilving the Editor 

Lelve Editor 

position cureor, <CTRL> <SHtFT> 'RETURN' 
put cur sOr ilt front of I"c:on~ line. 
<CTRL"SHIFT> <BACK $' 

<CTRL'<SHIFT> H 
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Appendix FI Summary of ACTIONI MOnitor Commands 

• reatart ACTION I system 

compile an ACTION I program 

D call DOS 

E go to the ACTION I Editor 

o go to the ACTION I Options Menu 

, proceed from program halt 

run an ACTION I program 

SET <address> - <value> 
8ets a value in a .pecified 
memory location 

.ave a compiled program to disk 

x <8tatement>11, <statement>,1 
execute ACTION I language 8tate­
ment(.} 

display value of sn addreS8 (or 
compiler con.tant) 

diaplay value. of all addre •• es. 
starting at an addres8 (or 
compiler constant) 
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Appe~ix 0: Option. Menu Summary 

prompt debult. r ... nge 

Oilplay on? Y Y o r N 
Control. the .creen during oompile ~ device I/O 

Bell off? N Y or N 
Control. bell respon.e. 

Ca •• in.ensitive? N Y or N 
Control. the compiler chec~ for upper e .... e key 
words in the language and the case di.tinetlon In 
variable namea. 

Trace on? N Y 0< 
Controle compiler letup 
pr09ram, during execution, 
PROCedure or FUNCtion. 

N 
of programs so that 
notel entry into 

List on? N Y or N 
Control. compiler lilting of program lInes to 
screen during compile proce.a. 

Window ah:e? '8 
ContraIl 
combined, 

'8 
window u., 23 

5 <0 
I .i~e. 

line •. 
window I and window 2, 

Line sit.e? "0 
Cantrall line length. 

Left margin? 2 
Controle left margin 
find comfortable. 

I to 246 

I) to 39 
In windOW: let aa low as 

!OL character? $9B Any ATASCII character 
Change the 
vilualit.atlon 

End-Of-Line characte r to 
of pr09ram. 
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This is the 
Mligazine, pp. 
ia a table of 
magazine: 

bench~ark teat from September, 1981 
18~ -198, aa implemented in ~CTIONI 

our time a to compare with those in 

Compi lation 
Diaplay off 
Dhplay on 

DE~INE 8ize • M819~M, 
ON _ "1M , 
OFF _ M~" 

BYTE ARRAY flag8(8ize+l) 

CARD count, 1, k, prime 

BYTE DISPLAY-$22F, 
iter, 
tick-2~, 
tock-19 

PROC PrimesI) 

Time 

= . 25 aec. 
12.2 aec. 
17.9 aec. 

BYTE 
Here 

tho 

DISPLAY _ ~ ;comment this line to leave diaplay on 
tick - 0 
tock-O 
FOR iter-l TO l~ 

00 
count _ ~ 

; turn flag. on (non-zero) 
SetBlockC flllga, ahe, ON) 
FOR i • ~ TO aize 

00 
IF flagaei) THEN 

prime - i+i+3 

PI 
00 

:PrintCE(prime) :Uncomment to print primea 
k _ prime + i 
WHILE k (- aize 

00 
flags!k) - OFF 
k __ + prime 

00 
count --+ 1 

00 
i-tick+256-tock 
DISPLAY. $22 :turn diaplay back on 
PrintFC"'U Primes done in \U ticka 'E", count, i) 

RETURN 
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Appendix II Converting BASIC Concepts to ACTIONl Programs 

This appendix presents several BASIC functions, 
routines , statements, etc. For each BASIC example 
given, a corresponding ACTIONl example is a l s o given. 

In the BASIC examples given, no line numbers are shown 
unless necessary for illustration purposes. You should 
assume the existsnce of appropriate line numbers in 
most cases. 

In the ACTION I examples shown , assume the following 
variable declarations, 

INT 1. j, k 
CARD c.d,e 
BYTE .,b 
DYTE ARRAY 
CARD ARRAY 
INT ARRAY 

BASIC statements 

C - D+I *A 

IF AC)0 THEN B-1 

10 IF A-0 THEN 30 
20 a-I: C-A*2 
30 REM 

s,t,aa,ba 
ca,ds,e'" 
ia,ja,k ... 

10 IF A-0 THEN a-I GOTO 30 
20 B-7 
30 REM 

POR 1-1 TO 100 
NEXT I 

PRINT 'SI~HBLLO·l 

PRINT I 
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ACTIONJ equivalents 

IF ao0 THEN 
b _ I 

PI 

IF a_e THEN b - l 
ELSE b _ 7 
PI 

FORi-lTOHI0DO ... 
00 

PrintE(~HELLO~) 

PrintD(S,"HELLO") 

pdntIE(i) 



PRINT - 1,,-,1 PrintFC "I.'IU:" , 11 ., 
Pr1ntC "I." ) Pr 1ntiEIli 

Pr1ntBDIJ, b * 3) 

I NPUT I PutC ' 7 ) , i - lnputI() 
Not. the u •• ot the optional colon (,I 1n the 
ACTION I .~.~pl.. Colon. ar. iqnor ed by ACTIONI 
and eo ~.y u •• ~ • • • t.t~.nt •• par.tor •. 

INPUT B$ Put( ' 7 1 , InputS(bal 

PUT ' 8,6S 

an ' C, B 

OPEN 'l ,4,B, - X, -

CLOSE tl 

NME fl,C,S 

POINT fl , C,s 

XIO 18,'6 , 8,8,-S, " 

a-PUK! C , 

POXE C,8 

GRAPHICS 8 

COLOR 3 

DRAWTO C,D 

LOCATE C,D,S 

PLOT C, D 
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Put! ' AI ., 
Put(6S ) ., 
Put(S 41 1 

b .. a.t Dle ) 

Clo .. (J ) 

Note (1, @e, @bl 

poi nt(l , c, bl 

XIO(6,A, l B,e,e, " s :"1 
or ••• al eo the Fill 
libra r y r ou t ine 

b - p .. k!e) 
or , in better ACTION I t or., 

be _ e b _ b.· 

Pokele,bl 
o r , in bett.r ACTIONI tor., 

ba _ e , ba · .. b 

color .. ] 
Note, eolor 1. e . y.t .. 
l ibre ry ve r i.bl . end i. 
pred.t in.~ by ACTION I 

DrllwTo(e , d) 

b .. Loeet.(e,~l 

Plot(e,d) 



POSITION C,O 

SETCOLOR 0,1,C 

GRAPHICS 24 : COLOR C 
PLOT 200,1S0 , 
DRAWTO 120,20 : 
POSITION 40,1S0 : 
POKE 765,C : 
XIO la,'6,0,0,MS'~ 

SOUND 0,121,10,6 

C - PADDLE( B ) 
C _ PTRIG( B ) 
C - STICK( B ) 
C ., STRIG ( B ) 

a$ - sS 

BS - S$(3,5) 

B$(3,5) - S$ 

B-INT(6*RNO{0) ) + 1 

FOR C - 4000 TO 5000 
POKE C,0 : NEXT C 

STOP 

B$-STR${I) 

I - VAL( S$ ) 
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Position(c,c'I) 

SetColorf0,l, c) 

Graphics(24) : color - c 
Plot.(200,150) 
DrawTo(120,20 
Fill(40,150} 

Sound (0,121 ,10,6 ) 

c - Pa"'lle(h) 
c - Ptrig(b) 
c - Stick(b) 
c _ St.rig{b) 

SCopy(ba, s) 

SCopyS(ba , s, 3, 5) 

SAlllign{ba, II, 3, 5) 

b - Rand(6) + 1 

Zero(4000 , 1001 ) 

Break{) 

StrI(!, ba) 

':L - ValI(s) 








