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ERRATA = Sth October 1944

Thig sheet gives a list of additions and changes to the Pascal

User Guide.

Prge 1T - The Jirectory command also allows you to look at the
irectory of a device other than a microdrive, If you press the
letter "0 when prompted for & drive number, the prompt

Which device ?
15 displayed and you can then enter the name of a devige,
Page 13 ~ A Format command has been added to the command menuy.

Paye 48 - Section $5.3.1.) on parameters should say that alt file
parameters must be ‘var’' parameters,.

Page 50 - In the example, the word “var  In front of the
parameters for procedure "a’ should be deleted,

Page 32 - In the example, the parameter “stringl’ should be
detered from the read statement, and on the last line of the page,
*he part of the line after the first semi-colon should be
deisted. This l» becsuse strings cannot be read with a single read
sratement, Use the functions 'getline’ or ‘getbytes' [natead,

faqe 61 - in the procedure ‘recol’, the parameter cf should be
iraramerer c0 and should be the first parameter in the list of
redoure, l.e. The flrst colour parameter specifies the new calour
for alil the black pixels, the second specifies the new colour for
2+l the Blue pixels étc.

Pagqes 64 - The ’'getbytes  procedutre is now a function which
rerurns the numbar of bytes actually read. The parameters of the
funceion are the same. A new function ‘getline’ hay been gdded :-~

tunrtion getline [ var [ : Ffile; count: inteqger: sddr: address |
t lnteger ;

Feads the specified number of bytes (rom the given file, oc, a
*equence of bytes terminated by s line-feed character, Returns the
number of bytes read, including the line-feed., “{joresult’ ia set
to ‘bulfer-full’ (=3} |f no line-fsed Lls read. Thie Punction
Allows the cursoc control kays to adlt the line if it Ls entured
from the Kayboard.

Prye 74 = The run-time ervror message "Number expected’ now reads
‘Bad number’ and can alae occur Lf the number entared {a koo
farge, or is too long.

Fage 79 = In the PUNCTION part of the subprogram definition
syntax diagrem, there should be s line going round jumt the,
parsmetac lisr box, in addition to the line going round the
parameter limt and the type=-identifier boxas.

The uystem has been modified s0 that It can be teloaded from Sasic
by typlvg "Pascel . This only spplies after the Pascal systea has
Tirut been losded. .
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PLEASE READ THIS BEFORE USING YOUR COMPUTER ONE SOFTWARE

BACKING-UP

Due to the unreliable nature of microdrive cassettes, 1t ots
impoctant that you use the supplied Computer One cassette putely
4% A4 Master copy. As soon a3 you receive your softwara, you
should make two backups of the master cartridge onto blank
cartridges, and use these as working copies. The Master 1s then
used as an emergency backup, and not to run the software.

Copies of the Master may be easily made using the ‘clone program
lsupplied on each Computer One softwvare cartridge) as follows:

1., Place the Master copy in microdrive ? [the right hand side
drivel,

2. Place a blank cartridge in microdrive 1.
J. Enter the following command:
LRUK mdv2_clone <EMTER>
4. The QL will respond with various instructions to name the new
miceodrive, and initiate the copying. Chack you have inserted

the cartridges in the correct drives, and invake the CopYi1ng .

5. The new system may be used as soon as the microdrives have
stopped running.
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A pumber of enhancements have been made to the editor, which are Aot
documented in the manusl,

The [ile menu has three new options -

I} Read Pile - this oprion prompts for & (ile name and inserts the

contents of the given file at the current cursor posSition.
2} FRemove arror text - Ehis options removes the errors from ga

iisewnyg file,
1} Directory - this eption prompts for a device and qlves

directory listing,

]

1.5 EDIT MENU

This menu appears when the F$ key is pressed. It has four aptions
which allow you te cut or copy pieces of text, paste pieces of text,
or display the last piece of text cut or copled,

To leave the edit menu you presgs Fl. Each of the aptions are described
below. Saome optiong ¢XpRCt a marker to be set. This ia described in
the follnwing section,

1.5.1 Insarting a marker

A marker is set inp the text by pressing the CNTL and Fe keys
together, The character ar this position is shown in reverse video,
Inly one position in the file may be marked at one time. The marker
will be removed by any action except moving the cursor feither with
the cursor keys. paging or the lifr}. The marked character will only
he displayed in 1nverse video until it moves off the screen.

§.5.2 Cut

This Aprion is only available (f a marker has been set., It allgus you
Yo remove a piere of text from the edit file and save (v in an
trreenal huffer. The contents of this buffer can then be pasted into
‘rether part of  rhe file. To cut text, set a marker (CMTL-F4) ar
The stact of the text to be removed. Then place the cursor aftar the
Fexf ta be cut, How press FS tg get the edit manu, select the cut
YPrron and press FNTEA. The text will be remaved fram the file but
“ill remain available to be subsequently pasted. You wil] only be
Allowed te cur f there i3 sufficient space act as an internal buffer.
in a QL wirth (28X of memory the buffer space is approximately 1x.

1.5%.) Capy

This s similar to the Cut oprion except that the texr selegted g
“ried into the 1nternal buffer without being temoved from the edit

fite,
1.5.4 Paste

1% option is only avallable if there ia some text in the interna)
Pulfer. i.e.if you have cur or copled text. The cursor should be moved
D where you wish the text o be pasted. Press FS to get the edit menu
then select paste and press ENTER, The text in the interpal buffer iy
inserted at the current cursoer position unless the resulting file {4
tao big for the workspace in which Case an error will oeccur and the

paste will not proceesd.

4.3.% Show buffer

You may examine the contents of the internal bulfer by pressing F35 to
get tha edit menu, salecting the show buffer option and presalng
ENTER, The buller contents are then displayed,

INPORMATION

Operating System Version

any diffaculty using Pascal with ear]
1er versions of the o eratin
system, we SUggest that you obtarn an upgrade From Sinclais. ?

Backing up

There i3 a - clone routine on the Pascal system mjc

written in BASIC, which ¥Ou should use tn gackup th;Og:;z:i
aystem. Uo this before you use the yatem. We strongly recomﬁend
that you make reqular backups or everything. We aisg recommend
that yoy never resst the SYstem with » cartridge ia any of ?he
drives, as ¢his €an damage the cartridges. HOTE that thisg
formats the cartridge in drive t. \

In the Paspal System the errgr message not complere on
file operation will often indicate thate there is a bag or changed
medium_on the microdrive cartridge. This does not  mean that the
cartridge is‘not usable, Repeating the operation may be
gu;cessrul: failing that trying the cartridge in the other micro
drive may work; and it that fails it probably means that the [ile
18 loast, Hawever, the rest of the cartridge wil] normally be ok,

Example Programs
A few example Programs are given on the system micro drive ;-

:lone‘pgs t This Proqram is written ip Pascal and js 4 routine for
formattlnq and cloning microdrives from the Pascal System. [t
ormats the cartridge in dryive !, reads the name of each file From

:c know the name of each file YQU are going to COPY. You will have
a compile thig Program before you can use it, NOTE that unlessy
You have s Qpos manval thys program will probabily be meaningiessy

globe pas . this program draws 3 globe on the i
Pascai 2llipse routine, ? * Tereen uaing the

iy pas : This Program, which is used as an
: P example in the t,
Outputs the firat nt numbers of the Plbonacci ser?es. enus

hﬂllﬂi pas Thie prcqran !IIWS the towela of hanat PlDblEl' bei“q
a . -

olve gtaphlcally. Ta stop the pl()qldlﬂ tunnusq preas ESC when a
-
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| CHAPTER ONE
Blblioqraphy................... ...... e e v-...Page 10 )
A ndices
ppe INTRODUCTION
A - Compiler Errvoer Hessaqes.....‘..i............ﬁaqe 1A
B - ° Run«time Errors.................... ....... ..Page 74
c - Pascal Syntax Diagrams,......... virteaena .. PAge 7§
o - System Errocs......,. ., ..., . .. . .00 oo Page B4
Index....., L e e e, Page §5
This user gquide provides the information required o edit, runp
} and compile programs using the Computer One Pascal system on the
Sinclair QL MLEreComputar, The quide 315 por intended to tearh
Pascal and the reader s referred ta  the Biblitongraphy tor 4
fumber of references gn learning Pasecal,
The Computer One Pascal Fystem is a powerful menu driven System
) which allows you to edit, compile and run pPrograms with ease
there are no command names to remember as al| caommands are

executed by selecting from the displayed menuy. In additipn, a haelp
window aids you whenever data input s required. The system editns
is a general purpese screen editor, which has heen designed with
usefulness and simplicity 1n mind. you are Aot
editing files used by the Pascal system and can use the ediror r,
edit any QL text files. The editoc also allows ¥Ou to edit Fascay
source files while #xXamiINing compiiation erraors for the fFile

restrricrted rn

As well as editing, compilting and tunning Pageoat
alse have the option of examinin
directory command and delering a

Progcams . s,
3 microdrive ALt idges usiag rlie
nd copying miceadrve filrs

The Computer One Pascal compiler prtaduces

a Compact
intermediate code which is interprered whep the

pragram 15 orog,

The language implemented is clnge ro the [s0 Pageal
Specification, ¥ith a  small number of
tanguage ig described in Chapter Five._

standar i}
tifforenceg. The

A number of extra procedures  and funcrions are providad t.
_ ) allow you to make full yse of the OL fram the Pyseal system. These
* ' j procedures allow you to use the QU windowing and jraphics f[eatures

and also to make calls to mac |ne rade rontines .

_'TL!L?L?L?anmmmmnmnmnﬂmmmaan
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1.1 USING THIS GUIDE

This section contains a brief aoverview of the
conten
chapter in the guide. ents of eacn

CHAPTER 2 describas how to get started usin
9 the Pascal sys
and warks through an example of an edit, compile, run sessionT wen

CHAPTER 3} describes the Pascal aystem envi i
description of esach of the commands.y ronment and gives o

CHAPTER 4 describes, in detail, the b

. i ibas general purpos d
x:c{udinqk§he edlthl1st1ng option, which allows yo:’tJ’eéiteals?{é
while looki a j

e ier” ng at the error messages produced for that file by the

CHAPTER % describes the Compu i
language. puter One version of the Pascal

CHAPTER 6 describes the standard roce I F crions which

TE pro du 25 and un 10 i

have been added 4]
a to the 1anquaqe to allow you to make uae of the

CHAPTER 7 gives a brief descripti
broceduter and fumctions. ptien of the standard Pascal

Appendices - The appendices list the compiler, rtun-time and

system error messa i
system jes and qgive the full syntax of Computer Onne

- CHAPTER TWO

GETTING STARTED

This chapter describes how to use the Computer One Pascal
system and works through an example of editing, compiling and
running a short Pascal program.

2.1 STARTUP

To start up the Pascal system it is important to carry
following 1=

aur the

{1} Remove any cartridges from the two microdrives. [t is
inadvisable to reset the system with the cartridges in the drives,
as they may be damaged.

(2) Press the reset button on the right side of the machine.

{1) Place the Computer One Pascal cartridge 1~ drive one - the
leftt hand drive.

14) Press Fi or FI to select Monitor or TV made .

When you have selected the mode the Pasral sysrem wuill
automaticatly be locaded from the cartridge. The Pascal
interpreter, and the environment code are loaded into memory ©n
startup and remain resident while the Pascal system is being uset.
Thesa are kept resident 30 that the system does not have to reload
the interpreter code from microdrive everytime you wish to run 9
program. The resident code, the screen map and fIDOS woerk space
require about 45K of memory, leaving betwsen 75K and BOK in whioh
vo run programs. When the editor 13 joaded 1nto memory rhere s
approximately 63K to 70K of free space [or ediring the f1ie

s -
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The following Pascal program will now appear in the editing
window :- .

.#ﬁhhwd - ﬁ"ﬁq - ﬁ‘

program fibonaccyr ;

var fibl, Fib2, i, n : intéger:
begin
{gqenerate each number from the aum of its two predecessors}
fibl = 0 ;
fib2 = 0 ;
L o= 23 [ number of fib numbers generated |
writeln ( "Generate how many Fibonacci numbers 7?°):
readln [ n, ) ;
while i < n do
begin

writeln { €ibl, fib2 ) ;
Fibl := fibl + Cabd ;
Fib2 := Eibl + [ib2 :
1 1= i 0% 2
end
1f L = n then writeln { fibl,
end.

fib2 ) else writeln { fibl |}

The program does not need to be chenged, 50 when you understand
how it works you can  exit the editor, Press Fl to get the
editor file menu to reappear. Use the cursor keys to select the
‘leave’ option. When this has been selected press ENTER and the
System Command Menu will reappear. We now want to select the
Compile option. When you have selected this option press ENTER.
The following prompt will appear on the screen next to the menu : -

Which file ? | pas]|

The bracketed " pas” indicates that the compiler will
avgomatically append this extension to the Eilename you en-er.
Hotice rthat the help message at the bottom of the screen has now
changed to tell you that you can press ENTER to return to the menu
and that mdv2 1s the default microdrive., Enter the filename now

mjvl f1b

When yos have done this the compiler will be joaded § this takes
less than half a minute ) and a new screen will then appear. There
15 a4 window along the bottom of the screen, which the compiler
uses te butput messages, for example if the compiler could not
fFind a particular file on microdrive, a message would be outpit 1n
this window. The compiler does not produce a fuli taisting to the
screen, unkess the listing option i4 switched on, but only outputs
lines with errors and the appropriate error numbers. The error
messages can be displayed and the file re-edited using the edit
fystaing  oprion 1n the editor. This is described 1n section 4.7,
Unless you have changed the file "fib_pas” there should be no
errors and the compiler will output a messaqe indicating that t€he
file has been successfully compiled. A messaqge will then be
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The compiler is not resident and is loaded into memory Erom
microdrive cartridge when you wish to compile a program.

rhe

The loading of the system takes approximately half A minute ar
when complete a system command menu will appear on the screen,
waiting for you to select commands to be run. To Select an Ltam
use the cursor wp { ) and cursor down { ) keys or enter the numbher
of the command you wish to select. The currentiy selected men.
item is always highlighted. When a command has been selected 1-
can be run by pressing the ENTER key,

The window at bottom of the screen tells you how to selert and
run menu items. Help messages will appear in this window to quite
you when a command is waiting for input from the keyboard.

2.2 EXAMPLE SESSION

We shall now work through an example program showing how ra
edit, compile and run the program. The program is already nn tha
Pascal microdrive cartridge which should still be in drive apn
The file containing the program is called “fib pas”. T[r |,
recommended practice to use meaningful extensions for fi1le names,
o that it is easy to tell what type of file 1t 15. For examplo
“tib _dat™ might be data file and "Iib pas” might be a Pas:s|
source fite, For this reason the compiler insists that Pagcal res-
fites should have the extension * pas*.

The example program generates the first n tferms of tha
Fibonaccy sequence, where each tarm, beyond the firsr rwdg, -
qgenerated from the sum of {ts two nearest prtedacessars, the Fyirn:
t#o terms being 0 and ). Thus the seguence starrs - -

g, t, 1, 2, 1, 5, 8,

1y, 21,

Before we attempt to run the file we will take a laok at g+
using the aditor. Select the editor command by pressing "1
using the cursor control keys. Now press ENTER to run rhe edivror

The main menu screen will disappear and a new screen will appea
with asnother menu. This 13 the Editar File Menu. flse the cupsenr
keys to select the 'load file oprion. When this aption has heer

selected press FENTER to use this nprien, Ip
top of the screen the prompr

the Window almng rae

Load which file ?

“ill appear. You should now enter

mdvl_fib _pas

The default microdrive for the Pascal system i3 atvays drive
two, since the system cartridge is usually in drive one. 1f you
wish to specify a file aon drive two there i3 no need to qive the
drive name, but to specify a file on any other drive the name must
be given.
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displayed asking you to press any key to return to the menu - this
allows you time to examine any errots you might have,

Having compiled the file and returned to the menu we can now
try running the program, Select the run’ option and press ENTER.
You will be given the following prompt :-

which file ? [_qlpl

The compiler always produces & (ile with the extension *_glp*
IQL Pascal}l and again you need not specify the file extension
when entering the name.

Enter the file name
mdvl_€ib

The file "fib qlp® will now be loaded, a clear screen will appear
and the program will run. This program will prompt for a number n
and then print to the screen the first n numbers in the Fibonacci
sequence. When the program has finished you be asked to press any
Xey to return to the menu sSceeen.

A more detailed description of all the menu commands can be
tound tn Chapter 3 of this user guide.

bl — - — g i

CHAPTER THREE

THE COMMANDS

When the Pascal system has been loaded the Syarem Command Manu
is dispiayed. This screen allows you to select commands Ffrom the
meny and cun them, and to input the data required by some commands
when they execute. The screen has three main windows --

1} The HMENU window displays the names of the seven available
commands. The cursor up { 1 and cursor down { 1 keys aor the
numeric keys are used to selecrt menu 1tems, the rurrent (tem
always Wbeing highlighted. A command 1% run by selacting it oy
ptessing the ENTER key,

2} The COMSOLE window, to the righr of the menu windnw, 19 nsed hy
some commands to prompt for data and to aurpanr data. Frror
mesgages are also displayed in this window.

1} The HELP window, along the bortom of the scoreen, 15 uiad to
give wnformation ahout what input the system surtently experts.

There are currently seven cgmmands available on the system
These are the edit, compile, tun, directory, delrre, copy arm! exit
commands. Several of the cormands prompt for filenames ot the
following secrtinn Jdeseribes what ace valid file names.

.1 FILENAMES

A valid file pame c3n have up to 36 characters, tnciuding a 4

character eatension | 23aal, but not including the 5 character
microdrive name [mdvx_ ] The only valid characters in a filename
are letrters, digits and underscores { ) and the firsr character nof

the name must be a latrer. The system does not differentiate
between upper and lower case letters and they can be ased
interchangeabliy. When checking the length of 3 file name the
system checks if the fourth —-haracter from the end ~f the name :3
an underscore. [f the character 1s an underscore the aystem
assumes the folilowing 3 characters to be the extension. [f the
character is not an underscore the 3ystem assumes therm is no
extensicon and the maximum length of the specified name is 12
characters, to allow rthe extension te be added.

ARARANNAATARAR TN ARAAATDANA
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Examples : Below are shown some examples of vaiid and jnvalid |
frle names

thisIsAFilename_pas - valid name with extension ‘pas’

Invatid.name - invalid because of the .~

fname - valid name with no axtension

anotharname_ab - valid name with no extension

If a filename entered {8 too lonyg the error medsage
*** Error - name too long
15 output and the file name is prompted for again.

{f the prompt for & file name is followed by an extension in
prackets, the system will expect a file name with no extenzion and
will automatically append the displayed wsxtension to the name.

Alternatively a name with the displayed extension can be enteced.

Il anether extension is given with the [file name, the error
messaqe
*** Frror - bad extension

Ls output and the system veturns to the Command Menu.

The default microdrive (for the system 18 microdrive two and the
prefix "mdv? _* need not be added to file names on this microdrive,

.2 THE COMMANDS

The following sections give a description of each of the
commands,

321 Edit

wWhen this command 13 selected the screen 1s cleared and the
editor 15 run. The operation of the editor ia described {n derail
1 Chapter 4,

3.2.2 Compile
¥ I3
When the compile command 15 selected the console window
displays the prompt

Which file ? [ pas|

ard the help measage at the bottom of the screen changes to remind
you that the default microdrive is two and that ENTER can be
pressed to return to the command menu. The system will attempt to
tind the given file, with the "~ _pas" extension, on microdrive.

If it is not found the error message

\ «¢* Error - not found

is displayed and the system returns te the command menu. Dtherwise
the compiler 15 loaded from microdrive one and a new screen
appears., At the top is a title window and at the bottom is a
message window which is used for messages and prompts. The Pascal
system microdrive cartridge should always be kept in microdrive
one while the compiler is running, as the compiler needs to access
the cartridge periodically.

The compiler does not output a full listing of the file being
compiled to the screen, unless the listing option 1s turned on
fsee 3.2.2.11, but dispiays lines with errors and the aporopriate
errar aumbers. In the message window is a prompt qiving you the
option of quitting the compilation or of continuing. If no key has
been preased afrer thirty seconds the compiler will avtcmatically
continue the compurliation, An exampie of a compiliation error 15
shown below,

Vs

An error indicator appears under
which gauvaed the error. The crror
iine, unless tweo errors occur at the same symbol, 1n
~he second :indicator for the symbol and subsequent

for i = | to 18 do

Press ESCAPE to quit, any other key to continue

the symbol on the source line

indicators appear ~n rhe same
=nich case
indicarors

appear on the néxt tine. The line after the error _Adicatar
linels) contsins the errar numbers. These are prao.i1ded for
Jonveniance, since the 2rtor messages —an boe sxamir=1 0 tha
source <¢ode wsing the ‘edit listing (1 -tlity 1n the =d:*or tsae
section 4.7 ). The rompiler produce. fite wirth the axrenspen
.2rr , which is used by the editor to display the erinr —essages

This oprion is particularly useful if you have a -~ .nher of
Tompilation error messages. The compuiler will haly ar-ar bvwen-y
2rrors have been output. A full list af rhe compr.er ertor
massages and carrespond:ng errar nymhers can be faumt o gn
Appendix B.

] [f the ESCAPE %ey is5 pressed the compilation tarminates,
atherwisa 1t continues and further errors, 1f they ur,  Aare
>utput n the same manner., When the compilation has (.- u1shet gr
outputs the number of errors found, You ars then asked ro press

iny key *o return te the Command Menu.

- w
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If there is no cartridge in the given drive or if there is no
drive attached for the number éntered the error message

*** Error - not found

is displayed. Otherwise the name and length of each file an the
cartrige are displayed as shown helow,

tib_pas - 834 bytes
tib_qlp - 510 bytes
letter_txt - 43152 bytes
Eib_err - 35 bytes

The system then returns to the Command Menu. Note that che CTRL
and F5% keys can be pressed together to stop a window scralling.
Press any key to start it scrolling again.

3125 Delete

When this opricn is selected the consols window displays the
prompt

Which file ?

and the help message at the bettom of the screen changes to remind
you thac the default microdrive is two and that ENTER 2an he
pressed to return to the Command Menu. Note that the futl:
filename must be specified for this command. If the qiven fite ;-
not found on microdrive the error message

*** Error - not {ourd

'8 output. Otherwise the system will ask for contirmition of the
deletion ;-

Hit ¥ to confirm deletion »
If exther the ¥ op Yy’ Xeys are pressed the file will he deleted

and the system will return to the Command Menu, atharwige =i,
SYstem recurns immediateiy to the Command Menuy,

3.26 Copy v

When this option is selected the console screan shows the
prompt

Which file 7

and  the help message at the bottam of the screen changes to
temind  you that the default microdrive ig two and thgt
FNTER can be pressed to return to the Command Menu, Nota
that tha full filename must be specified for this command.

If the given file is not found on microdrive the error message
- *#+ Error - not found
is output. Otherwise the prompt
To which file ?

is displayed. The new file name should be specilied in full. fF
the file to be copied to already exists, the message

Pile exists, Overwvrite ?
ts displayed and if you press a 'Y' or 'y  the tile will be
overwritten, othervise you will returnm to the Command Menu. When
the file has been copied the system returns to the Command Menu,

3.2.7 Exit

When thix command is entered the screen wiill be cleared and the
sysctem will return to BASIC,

3-
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THE EDITOR

The editor has peen designed with ease of use in mind. It makes

use
space bhar
keyboard -
menu, tO
easiLly.

of the cursot control keys,

situated on either side of th-
, and the function keys on the left hand side of the GL
It alse provides a menu similar to the system commard
allow you tO selece file saving and 1cading oprior.

) 41 EDITFILE FORMAT

Edit [

heing separated by the

Lles congist of lines of printable characters, the linas
line feed character. These files are callied

rext files. although the editor only allows you to create TeXT
) fLles it does not chack, when loading a file, that the file onl.
containsg printable characters and line [eeds. HWowever you are
) serongly recommended to edit only text files.

Edit lines can oniy be as long as the edit window. Howavaer

rhere 1%
firat <ha
characterl
than the

1s saved

line.,

sact10N
exrensian
a apecial
prompting
erTor OCc
with the
displayed

"‘ i@ﬁ & @ E{‘J_ﬁﬁ ‘y\_,lﬁ N W

g

Cnncatenatinn

guncarenation character appears at
{f this characeer

cedisplayed.

Wwhich, 1f it nccurs As the
be treated as 23 coancatenatior
any lines longs:
split, with the
When a fib
tpne 1f the
the Line.
1N th.

a special character ‘ec T,
facter on a line, will
when a file 158 joaded from microdrive.
adiy window will avtomatically be
character being \nserted at the split.
joined to the previous
the beginning of
it causes a permanent split

, a line will be

is deleted

472 EDITFILE MAMES

The editar will allow any file name to be specLfied { sov

y.1 tor valtd lile names ) except a name with the
_err or qlp since names with these extensions haw -
seaning 1n the pascal system. 1F. when the edizor s

for a Eile name, an invalid name i3 given or 4 1l
urs (for exampie when atrempting tO tgad a file, & f1le
qiven file name must exiat), an ergor mesgaga i3

wn the help/errar window and the [ile name pIampt i

- 14 -

43 EDITING A FILE

}

—

When the editor is invoked Erom the command meny a new screen
appears with four windows - an edit window, in which the editing
of text takes place: 2 prompt window, in which the editor displays
prompts and receives input { for s fLie pame 1: A
help/error window, in which error and help messages are displayed;
a 1ift window - the lift facirlaty is described 1n secrion 4.6. A
menu will then appear on the screen, allowing you va choase the
file you wish toO edit or to choose to adit a new file. This menud,
called the Editor File Menu, is described in gsection 4. 4.

Wwhen a file has been Joaded the edit screen will appeat with
the first few 1ines of the file. The cursor, 2 golid green
rectangle, will appear over the first character of the file. IE a
new file Ls being edited the edit window will be blank, encept for
cthe tursor which will be at the top left corner. The cursofl
represents the current editing position 1in the file and all
editing operations vake plare at the murecr postyioni. whether 4
new f[ile is being edited of an exisring file 18 peing edited, rhe
operation of editing the file is exactly the same and 18 descrined
in the folliowing sectians.

4.3.1 Moving the cursar

The cursor can be moved anywhere 10l the file by us10g the [rur
cursor control kays which are giruared on either si1de of the space
pae on the Qb kxeyboard. tach of the keys mouas the cursot on€
character poesition n the direction shown on the key. There aTF
spveral special Cases whicn afferr whe mavement nforhe sursor

Jamer T

1y If the oursor 18 ab the aml of a

aoury to the start of

ig maved right when 1t
rhe next Linw.
laft when b 43 ar the heginning af
rhe previnds line.

7y 1f ~he cursor 1S mouwert
line it moves to the end nf

1) §f the cursor ig maved 1p or do2n and the previous oT next 1ine

1% shorter than the curre”’” Ane the CJdr300 maves Lo the end nf rhe
new 1ine.

hotrom of the scrodn the

11 [f the cursor ma- ey nff the Tap R34
tart 43 moved so that rthe o0 cprgnr Line 1S oan rhe Contre of the
soresn. 1.e, the windaw soralls up r down by hall rhe number of

1ines on the goronan

3) The cursor remains stat1oanary it owny arrempr 16 made tg move AT

4ff the beqginning or end nf The file.

ﬂ-@.ﬂnmmmmmmmmnmﬂmqqqqnnf
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4311 Paging

[t the SHIFT key and the cursor up ©Or CUrsor down keys are
pressed together, the window will scroll down or up by the pumber
of lines that will fir in the window. The cursor s set to the

middle of the window.

4.3.2 Inserting Text

To insert text gimply start typing characrers at the keyboard.
Each character is inserted at the cursor position, and the
character at the cursor position and all charactess to the righ’
are shifted right by one character pesition. When the cursav 1%
rhe tast character on a line and a new line is required press the
PENTER ey and a blank line will be inserted below the cCurreat
line, with the cursor at the start of the new line, The editor has
an auto indent facility which sets the cursor under the f[irst
non-blank character of the previous line when a pew line i3 taken,

Lines can only be as long as the window and any attempt Lo
insert a character which will make the line too long, wiil cause
the QL to emit a beep and the character will not be inserted.
Howsyer the end of line character <an be inserted and if you wish
to have the line longer than the edit window, he can continue the
line hy insarting the special character ‘¢e’ at the beginning of
the next laine. This characdter 13 keyed in by pressing the CTAL.
SHIFT and X keys together. The aditer will automatically remo..
this character and the preceding and of line characzer whan th-
frle 15 saved.

4373 Deletsng Text

The character to the left of rhe cursor can pe delatod o,
pressing tne CTRL key and rthe cursoc ieft ey together. Th
cursor and atl characters te the right are shifted lefzr by ane
character posittion. This 15 the oppostte of inserting a charicrer
and 19 useful for correcting LypLng errors as rext 1% baina
entared,

The character under the cursor <¢an be deleted by pressing the
UTRL key and the cursor right key ragether. The cursor remains L
rthe sam: pasition and all chactarsjto the right of the cursor 1t
shifred lefr by one character pasition. i

Note that the last character 1in a fila 15 a tine Teed charrvte
andt cannot be deleted.

[f the CTRL, ALT and cursor lefrior tight) keys are pressed
rogether all characters from the rursor position to the start fer
end) of the line are deleted. .

[ e o - S

4.3.4 Splirting and concatenating lines

A tine is split by positioning the curser at the position 1n
the line where the split is required and pressing ENTER. This
causes the character under the cursor and all characters to the
right to be inserted below the line.

Two lines are concatenated by deleting the lire feed at the end
of the first of the two lines. The line feed s always the last
character in any line and is represented as a blank. The line
feed 13 deleted in the same way as any other character, using the
CTRL and cursor right keys if the cursor is over the line feed, or
using the CTRL and cursor left keys if the cursor is at the start
of the next line. When the two lines are concatenated atl lines
below will be scrolled up by one line. I[f concatenating the two
lines will make the resulting tine leonger than the edit window the
QL emits a beep and the line feed character is not deleted.

However the two lines can be concatenated when the file is saved,
by inrserting the concatenation character "¢¢ at the beginning of
the second lime. This character 1% entered by pressing the CTRI,
SHIFT and % keys together,

4.3, 7 Finishing the edit session

when you have finished editing the file. or wish to save the
file and continue editing the same file or another file, rhe
function key Fl can be pressed to select the Editor File Menu
whick asllows the file to be saved. The Editor File Meny s
described in the next section.

4.4 THE EDITOR FILE MENU

This menu appears on the screen «hen the editor 13 Tun from the
Pascal command menu, or when the function key F! 1% pressed. When
the menu is displaysd it appears with a number of options. Each
oprion i3 numbered and is selerted by pressing rhe required numher
or us:ing the cursar up and curseor down keys to step through rhe
optiors. The currently selected option 1s always highlighted. When

the required option has Heen seijected the ENTER ey should he
pressad te use the option. In certain cases some of the options
are unavailable, for example the save options cannot be uyned
when no file is currently being edited, When an optinn s
unavailable 1t is displayed in red { aptions are normally
displiyed in white | and cannot be salected using the numerus ot

cursor Xeys. You can press tha Fl key again 1f you want to jeave
the Fllg Menu and return to the edit window. When you are promptad
for a file name you can just press ENTER to return to the menu.

Each aof the options 15 described below.

~
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.4,4_4 Save and Continue

! i : tly being
) This option 1% available only if a filte is curren
adited. I([;n existing file is being edited :hg Eltg is saved and
',-f.ou c:‘an continue editing. If the file being edited is a new file,

the message

4.4.1 Create New File

If no file is currently being edited the edit window i3 Clearen
you can start editing a new file. 1F a fiLle is currently being
edited it is saved if it is not a new file, otherwise *he prompt

save to which file
save to which file
dppears in the message windov and the file will be saved with the

is displayed 1n the message window and the tile is saved with the entered €ile name.

given name. You can then continua to edit the file.

If the file being saved is a listing file, none of the erroc
messayes ire saved, bur the _err’ file 13 deleted since the
sompiled file has now been edited, and the error messayes are no

)xonqer approriate.

4,42 Load File

If this option is selected and a file 13 currently being ediged
the same procedure is carried out as described for the above
option 4.4.1. When the current file has bean saved, or no file ¢
currently being edited, the message

445 Save Listing

This eption 1§ only available if the edrt listing facility is
jfurtentiy being used.

load which file

appears in the message window. The editor then loads the qiven
file and the edit window appears with the first few |ines aof the

The listing, the file with the embedded error messages, is file. You can now start editing the file,

saved to 1 file with the same name as the file be?nq ediheq.
except that the extension '_ii1s’ is used. This optionh is useful if
you wish to print the Llisting Eilg. when the listing has been
saved you can continue to edit the Cile,

If the file name given has the extensiaon _pas  the edirnr
checks if there is also a file with the same name, but with rhe
#xtension * _ecr’, If one exists the editor automatically uses the

2rr file to produce a listing which allows you ro see the arras
messaqes produced when the specified file was last compiled. Tha
Edit listing facility 1s describad 1n section 4. 7.

4 46 Save and Leave

This oprtion 15 only availabte 1f a fite is_cu;rently be@nq
edited. if an existing file is being edited ;he file 1s‘saved with
rhe exiscing fFile name, otherwise the fite i3 a new file and the

mesgsage

4.4.3 Save a Copy

W

This option 1s only availibie <hen a file 15 currentl, pegr g
adirod, The message

L ARARLN AN AAD D DN D

save to which file

5400 £y whieh Fyle

o

appears 1n the message window and the_flle 19 then saved with the
given tile name. Lf the FEdir tisting facility is currently being
waed the err firle 15 now deleted sunce the compiled [ile has

)bnan sy ted,

appears 1n the nessage window and the File is saved with the 7 .0-
file aame. ¥You can then continue editing the same fiLle, Note rha-
saving 1 copy with a given file name foes not affert the name rf
the file being edited. 1.e. the file being sdited styl] has irs
ariginal fi1le name.

+
J

When the'flle his been saved the editor 19 exited and the
system returns to the Command Menu. i
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44.7 Leave

This option quits the editor without saving the changes an:
returns te the Command Menu., If a file is currently being adit=
the messaqe

Lose changes 7
13 displayed 1n the message window and only if you enter 'Y or

y will the editor be exited. Otherwise the edit window will be
redisplayed and you can continue to edit the file,

45 STRING SEARCH

The stcing search ts initiared vhen rthe functinn xey F2 |
pressed. [t searches for a given string from the curgent Tursor
position. When F2 i3 pressed the message

search for which string

13 displayed 1n the message window., You should then ent2r oh

required string. Tf the string 1s found in the rext the cursor .

set to the last character of <he string. [f the string 15 nos
found the cursor position remains as it was and a beep sounds. !

F2 1s pressed together with the SHIFT key, a search 15 made Do
the string specified in the last search. 1f, when the prompt for .
string 15 dasplayed, just the ENTER key 1§ pressed, vau wil,
immediately return to the editor.

48 EDITOR LIFT

The Lift 13 a means of msvin; throogh a fiLle quickly ane
wasily. wWhile 1n normal edit moie the Life arrow moves up and dnw
1% the cursar 1% moved up and  Jawn through the text. The op o
the j1ft window represents the rop of the file, the hottocm 0!
the 1i1fr represants the bottem of the file and the 1ift arres
tepresents  the cursar positinr in “he fala,

Wwhen the function key F} Ls pressed the edirtor goes into iit”
mede . Lift mode allows you to =ove “he 1ifr arrow by using tne g
and down carsar keys | for extry spe=d use the ALT key and cursor
ap ar down 1, Whea FJ) is pressed again rvhe edicor returns to the
normal w»dit mode with the curssr in the position impliad by th
iifr atreow . This is most usefll for tong f1les where paging man.
times becomes tiresome

4.7 EDIT LISTING FACILITY

This facility allows Pascal programs to be edited, while
looking at any errer measages produced ghen the program was last
compiled. The compiler produces a file with the extension _erc ,
which contains information about the errors. If you choose to edit
a pascal [ile { a file with the extension " pas’ ) and an _erT
file exists f[or the Pascal file, then the ediror automat}cally
uses the ' err file to produce a listing, which appears in the
edit window as a normal file. Below each line of the file which
nad a compilation error, is a copy of the Line and the error
messages . Each error m2ssage iz bracketed by the character S .
which cannot be deleted or inserted in the editor by the user.

The Eile may be adited as normal and when it is saved any parts
of the file enclosed in the "3's are not written to the microdrive
file. Thus the error messages are remaved when the file is saved.

i When the file is saved the “arr’ file is deleted, since the

errors wiil no longer be val{d for the changed Eile. TIE, when
saving =he file, the "gave listing option is chosen ( see 4.4.5 1}
the whole file, including the error messages, are saved to a file
with the same name a3 the Pascal file, bur with rhe extensinn

Clis .
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LANGUAGE DEFINITION

Compurter One Pascal isg close to the (350 Pascal scandar-
specificartion, with the fellowing main exceptions ;-

1} Procedures and functions may not be passed ag paramerers.

¢V I/0 has been expanded and modifjed slightly, in order -o g1
the user the full benefits of the QL 1/0. See seetian 6.1

1t The dispose standard procedure i not supported,
procedures, mark and release, are provided
allocated to dynamyie variables, Ses 5.).5.

Inscead pw .
to release spac.

i) Neo checking of 33819AMent to the control variable of a for
loop 13 made, eirher direct or indireet AST1gnment. i.e. whother
the variable 1s actually assigned to in the body of the loop ar
whether the wvariable is assigned to in a procedure or fanesgq-
called from the body of the loop.

9t Corns Ay Aot jump oot of procedures or functions.

Al The ond of 1i1ne character | Aascrr code 10

13 returned .n..
the last character of the line of a taxt fFi|

2 i3 read, :

'l The standard procedures read ang wrlte apply ont, .
rexcf lea,

[n c<he following sections describing Pasrg)
HALT 2erng described ja usually given.
One Prscal is given in Appendux .

L

the synrax of -
The full syntax of Corpur, -

The notation used within the texe F

or describing the ayrtax |
Simiiir to Backus-Naur Form, aAn exampla

of a rute jsg

program = program-heading block * . "

This ¢an be read ag "a program consists of a proegqram-headn;
folinwed by a block follewed by a Period™. Special aymbols -
Pascal, defined jin seceion 5.1, are always encloged in quotes 1n 4
rule. Any entity in a rule encltosed in curly brackets [ (] .
indicates that the enticy iy tepeated zero or more tiTes,

- 22 -
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An entity enclosed in square brackers ( [) ) is ?ptiozzb;tli
entities are separated by a vertical bar { § ), this ine >
that one of the entities is selected.

Examples . )
? (1} integer = [siqn] unsigned-integer
{2) ursigned-integer = Jdigit [ digit |
1) sign = =+*|"-*

These rules can be interpreted as follows

(1} an integer i3 an optional sign followed by an
unsigned integer o

t2) an ursigned-integer is 3 digit followed by zero ar
more digits .

13) a sign is erther a plus vr a minus

5.1 FUNODAMENTALS

L i
The alphabet of Pascal consists of lettars, digits ::gr;$:;l:o
symbols, Sentences are constructed !rog_;:e a;f?:?:tb:tﬁepn o o
erentiat ]
ntax of Pascal. Pascal does not di P
::g Tgwer case letters, axcept in strings and comments, and they
may be used interchangeably.

The special symbols in Pascal are shown below

+ - 7 . = <> < > <= >a 1 { ) [ |
1 . : .. - '

éf do to' or Lf in nean dlv_ mad :et :3d

end var nil for then b, pe file wilt | qoar[1

case alse until while hegain canst labe o ay

repeat downto packed recnrd program funcrio

procedure

Computer One Pascal contains four ad4ditional symbols
bor hand hxor bnot

i
The words which are special symbols are reserved wards and may n
be used for any other purpose .

5 1.1 Numbers

; nkbager
Fiscal numbars may be ejther iaregers or reals.tlv:nﬁs zﬂ:n.
number is 3 whole number which may be prsitive, nega tl r»cedéd
The number i4 writren as a sequence of digits, aptionally p 1n.ﬂn
by & 3i1gn { + or - |}, No other “haracters muat a?pear
integer, In Computer One Pascal the tange of integers is

-2147483647 to +1147481647

TANEN R NAAD A NN N b
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A real number, which may be preceded by a sign, may be written .n
one of two forms.

(1) The number has a decimal peint,
followed by at least one digit.

which must be preceded ar-d

Examples : 1.2
-34.7489
+0.4%9609
-0.0007

tZ} The number is expressed a3 an integer or decimal number
multipiied by an integral power of 10, known as the expenent. Th.

exponent is preceded by the letter £ wor ‘e’ and an optional
sign.
Examplas 2.3E6

34E+5%

45.6E-)

O.7T6E2?

In Computer One Pascal the range of real numbers is

+/+(1E~615 to 1E+615} with B significant digits

5.1.2 identifiers

Pascal adentifiers, which are names used to idencify Jar
tncations and pieces of program text, Zonsist of a letter fallowsd
by any numher of letters and digits.

Examples : 3
currchar
x4
extrrmelylongname indeeed

[n Computer One Pascal identifiers can be any length, but anly oo
firear eiLght characters are signif1:ant. Remember that reser.e |
wards cannat be used as 1dentifrers.

5.1.3 String Constants

A Pascal string constant consists of a sequence of charicrer
encloned 10 quotes, If a quote itself 15 ragquired in a string -
should be

woittten twice, A gtring constant of leagth one 1s
charaster constant,
Examptng ‘helia’
‘I don t know '
-~ 24 -
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There are a number of characters which have a special meaning when
they are preceded in a string by the .ingle goute character. These
characters are

‘n : This represents the character line-feed

‘r This represents the character carriage return
‘t : This represents the TAB character

‘p : This represents the form-feed character

‘0 :+ This represents the null character

These characters are useful for formatting cutput when using the
write statement { see 5.6.2 |,

5.1.4 Commaents

A Pascal comment is a sequence of characters enclosed either in
curly brackets ( | |} }. Comments may appear anywhere in the raxe,
except within an identifier, number or special symbol, and have no
effect on the execution of the program.

Example [ this is a comment ! |

.2 PASCAL PROGRAMS

Every Pascal program consists of a program header and a block.
program = program-header blogk *."

The proqram header gives the program nameand the parameters.
in Computer One Pascal these parameters need nnt be specified.
They are ignored by the compiler.

A program block consists of a number of declaration parta
followed by a statement part.
block = [label—declaration*partl
[constant-definition-part ]
{type~definition-part|
!variable—dnclaration-patt]
procedure-and-function-definition-part
starement part

5.2.1 Label declarations

Label-declaration part = "label™ label (“," label } "t
Any program statement may be marked by prefixing the statement
with a labe! foltowed by a colon. The label is defined 1n the

declaration part and is an unsigned integer (n the closed range 0
to 4999,

|
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5.2.56 Procedures and function definitionsﬂ

Procedures and functions are described in section 5.%

5.2.6 Statements

Statements are degcribed in section 5.4

5.2.7 Scope

In fascal all declarations have sacope. The scope of a
daclaration 1% the routine 1n which it 1s declared, together with
any rovecines declared 1n that routine and any routines nested
deeper within these routines, Declarations in the main program,
which are global declarations, have the whole program as “iheir
scope.

Qutside its scope a name 18 unknown and the same name can be

used 1n other declarations. € a name is declated within the scope
2 a declaration with the same name, the inner declaration
overgiies the outer one. Thi1s i% known as a hole in the scope of
the outer declaration.
Fxamplie

procedure a ( b : 1nteger; ¢ : real 1 ;

| start of scope of a, b and ¢ |
var 4 : rhar : | start of scope of 4 |

procedure b

{ this 1s 3 hole
var o : thar ;
{ this 15 a haole 1n the 9cope of the aurter 4 |
vegun | body of procedure b |

1n the scope of the \nteger b

end @ | procedure b oand wnner ! go out of scope here |
\ tnteger b oand outer d back 1n scope here |
begin | nady of progedure a )

end

\ b, ¢, i are now out af scope |

e L
=
€
€.
=3
&
€
€
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5.2.2 Constant definitions

Constant-definition-part = "const®™ i1dent "=" constant ;"
{ ident *=* constant *;"}

Constant definitions are used to give names to constants.
Congtant identifiers help to make a program more readahle. Far
example we might define

const 1E = "'m7;

er = “'r’;
to give names to the ascii contral codes line feed and carriage
return. In our preogram we would then use the identifier |f

everytime we want to use the control code line feed,

The use of cunstant declarations is also useful
values, which we may at a larer date wish ro change.
implementation dependent constants. It 1s consuderably sasier tn
change the definition of a single constant 1dearifier rhan to
search for and chanmge all the mncrurences of a par-icular constanr
in the program.

for constant
For examplie

£.23 Type definitions
Type-delinition-part = “type” 1dent “=* type " "
fident "=" type ":."|
[n Pascal data types can be described in the variabif-
declaration part, or may referenced in the variable Aeclaratinn
part using a type identifier, which has heap defined 1n the
definition part. Sectinn 5.3} contains a detarlad Jisrugsion oFf
data types, describing what standard types are avyilable and hows
new dara types can be defined.

roye

5.2.4 Variable declarations

variable~dafinitinn-pare =
"war" ident
| wdenr

tdens VT
1dent

(-, -
(R type 7
Exampla
var 1, b : apreqer
c : real

¢+ array [1..10] of char :

The rype
identifirr,
declared 1n A

may he a standard type, a type description or a typc
Every variable used in a Pascal program must he
vartable declaration, unlass Lt 15 predeclaegsd .

Note that a variable may net be declared more than once in the
same vartable declaration., i.e. the following 15 illegal

var x ' char;
x : integer;



53 DATA TYPES

Data t{pes in Pascgl can be highly structured and complex, by«

e it l;;i;";-tedleyf'bu,altb“o: unstructured types. An unstrucéurc‘--i
ine ¥y the progr

standard sealer tement programmer or is one of the four

are all

5.3.1 Standard Scalar types

The four predefined scajar types are 1nteger, real, boolean ar’

char.

5.3.1.1 Integer type

X A value of type integer 18 a whels numbep whose rarge of values
3 restricted by the implementarion. In Computer One Pascal ‘:

inreqger

+21474816847.

1%

4 bytes long, gqiving a range of values -2E47491647 .

Arir LN Wl operatars teh - int 3 ™ rr
rhme . wh rtake il eq
. ) 1 er aper nds and retur:

- add
- subtracet
. multiply
div whele number division
mondt module | remainder afrer division )
bxampie
Hodiv v = 2
8 mod 5 = )
5 -9 = -4
The operarars + and
S aAtors ~ ca A 1
BN n b2 us=2d ro denote the s19n of th:
Foamprle ~diffarence
+2
» <
r”ﬂﬂ“;‘: protldes a numbet of srandard funcriong which may h
Apptae G Lnteqgers, The st, are : [ ;
RIS | standard functions are descrited 1r

M - :
otmssumh'r of the standard fynctions that relate to LATegers and
uwnsrriuctured typeag, except reals, are introduced helow

The type integer defines an ordered set of values whose range
depends on the implementation. Each value has a succesgor and a
predecessor { the least value has no predecesscr and largest -alue
has no successor ) and such a type is called an ordinal type.
Pascal provides the functions ‘succ’ and ‘pred’ to give the
immediate successer and immediate predecessor of an ordinal type.
For integers these (functions are equivalent to adding and

aubtracting 1.

There exi1sts & standard identifier maxint whose value 13
+21474813647 , which can be used [or comparison purposes to prevent
integer overflow.

5.3.1.2 Real type

A value of type real is an element of a subset of real numbers
whose range is implementation dependent, In Computer One Pascal

the range of reals is
+/={1E~61% to 1E+615) with B significant digits

Arithmetic coperators which take real operands and return
real results are :-

* add
- subtract
* multiply
/ real division
Example :
21.5 +» 2.1 = 23.8
8.0 / 5.0 = 1.8
5.0 - 9.9 = 4.0
The gperatars ¢+ and - can be used to denote the siyn nf rhe
operand,
Example : ~s1n {x}
+2.67

Integer types may alsc be used 1n real arithmetic. Tha
operators +, - and * may be used with one real and one integer
operand to produce a real resolt. The ogperator / may be used with
two integer operands to produce a real result. Remember if the two
operands are integer an integer result will be produced except
when the operator 15 /.

H

Examples : 5
»*

o Ty,
[ RV

8
2.
1.

e oy

.3
.0

As well as the operators described above Pascal provides a
numbetr of standard functiony which may be applied to reals. The
srandard functiong are described in chapter 7.
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Hote that real is not an ordinal type and cannot be used wizh
the standard functions ‘pred’ and "succ . Nor can it be used as 1~ Example :
array index or base type of a set. ' )
type colour = { black, blue, red, magenta, green cyan.
5.3.1.3 Boolean type yellow, white )
The relational cperators can be applied to enumerated types, as

A value of type boolean is one of the logical truth val.. s [
capn the standard procedures pred, succ and ord. Thus wsing the

true or false. True and false are predefined ordinals su.on

that above example

pred { true } = Falge suce [ green ) = cyan

sucec | fatse ) = rrue pred ( white ) = yellow

ord { red ) = 2
5.3.1.4 Char type ord | yellow } = &
A vaive of ctype char is an element of the QL character se- Note that the boolean type 1s equivalent to an enumerated type

The Uk character set consists of the ASCII character set, whigh .3 )
represented by the ordinal values 0 to 127, and the QL gspecyf; - : { false, true |

characters, which are represented by the ordinal values 128 - - i
2%%. The full QL character set and equivalent ordinal valwy, s '
(ASCILl codes) are given in the QL User Manual. Throughouyt k.
manyal the character set will be referred to as the QL ASCI1 ser.

A wvariable may take a range of wvalues which is5 a subrange of
the value described by some ordinal type. [ts rype is then defined
to be a subrange of the host typs.

A value of type char is an acdinal value, the ordering be:: ) subrange-type = c¢onstant *.." constant

detined by the QL ASCI! codes. Thus
The constanta must both be of the tame ordinal type.
suce { AT ) = ‘g°’
pred 4 0 1 = /" since ASCI{ code for /' is | lass rha Example
the code For "0
age : 1.,.100

The standard funcrtion ‘ord’ is used to map the charscrar s..- subcalour : blue..green ; | using Ctha above calour
pnto a4 set of non negative inteqers starting 4t zuro and - . definition }
funcrtion rchr’' maps the ordinal number i onto the equuznlél ascii ¢+ 0 .. " : | the ASCII character set
Fharacter. The set of inteyers onto which ord’ maps rhe Thaer
#et is rhe equivalent QL ASCII code of each character, S1wilar Each value of a subrange is taken as being of the hast type and
chr maps a QL ASCII code onto the corredponding characrer Tﬁ.‘ operaticns on the host type can also pe applied to operands of rhe
. : ' ’ subrange. Thus the fumctions ord’, ‘succ and pred can he
ord 0 1 = 48 appltied to subranges and ‘che’ can be applied to a suvbrange of
ord | 3 i = 49 arc, type char.
chr 48 ) = "0° Mote that the compiler only allows fifry distinct subranges.

chr ¢t ard (D7) ) = "0
5§32 E ' ) 533 Array Type
: numerated and Subrange types
getyp arcay-type = "array” "7 index-type [","index-typel"]" "of” type

Enumerated types are user-defined scalar types whode defingr,
tadicates an ordered set of values by enumerating the idenrify.:
which derore the values. .

An array conrsists of a fixed number of components, all of the
same Lype calied the base type. Fach component of the array 1%
accessed by the array variable and an index. The type of rhe
"typa” 1dent = “{" ident | *,* (denr | "}* ) base can bhe any type, the type of the index must be an ordinai

rLype,

ﬁnna.nnmmnﬂQﬂﬂ.mmmﬁ'ﬁ'ﬂfhﬁﬂﬂj
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Example
var lengths : array [(1..8] of integer ;
identifier : array [1..20] of char ;
code : array [letter} of integer ;
m : array [1..10) of array (1..20]) of char :

5

LU JJdJdd o d dod J U U U E Y V8 e 8 B VY

The tower bound of the array must lLie in the range -83188608 -0
+836B607 .

Note that Computer One Pascal does nort support packed da-a
structures. The c¢ompiler will ignore the word "packed" when .-
appears before the word "array”, "record”, "set® or "file”.

when accessing arrays the array index can be an expressic-,
which is of the indax type.

Exampla
lengths {2 mod 8] := y = 2 ;
currcode 1= code [ currletcer |

where % i3 of type ‘integer’ and currletter is of som
user defined type “letter .

For multi-dimenstional arrays the declaration can c-
abbreviated. For example the array m declared above ran Lo
declared as [ollows o

var m : array [1..10,1..20] of char

A multi-dimensional array i% accessed 1n the same way as
single dimension array, using a number of indices, For exampla
rould be accessed as foliows

m12,6] := "a’ ;
m 2] i8] = "a’
currchar = m |

;i | equivalent ro above }
X,
m bl (2] == m |23}

)
|

¥
{2

[f twn array9 are of the same type, { see 5.3.8 on ty;
compartbility ) then it is possible to assiyn the values of one -1
the arrays to the corresponding elements of the other array 1in .

siagle assignment statement.,

éxamples s _
var % : array [ 1..10, 1..90 | of char ;

The statement

x [1) += = {2] :
copies 80 characters from x [1] to x {21.

type line = array (1,.80] of char;

var thisline : line ;

fulltext : array [1..100] of line:

fulltext | curriine | := thisline;
In this example fulltext is a is a hundred line array, each line
being B0 characters. Since thisline 1is of type 'line  and each
element of fulltext is of type 'line the two are assignment
compatible,
5.3.3.1 String arrays

In Computer One Pascal the data structure of type

array {1..n]| of char

i called a string array and has a - mher of preoperties which o
not apply to orher arrays. For examg -~ rhe srraing

‘hello there
is a constant string array of type arcay [1..11] of char.
Yariables of this type are atring array variables Af lengtte o
A string array, whether oconstant aor variable 15 assignment

comparible [ see 5.1.8.1 ) with any string array of the sama
length.

Example : If we have 3 variable string array declared as
var ciry o oarray tVo 8] nf charc

then we can write the straitement
city = Londnon ;

String ATtays., unlike orher acrays ~An he a g as
parameters of write statements.

Example : writeln ( city is , crty }
String arrays of equal length may be compared using the relartional

operators. These operations use the convention used 1n dictionary
ordering «hen comparing string arrays,

- 33 -
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Examples : If city = ‘London ' then .......
TABC T ¢ TBCD’
‘ABC T ¢ TABD

The above cwo comparisons are only true Lf all characters are the
same case, either ail upper or all lower, since when using the
ASCII character sat all upper case letters have ]ower values than
the iower case letters. Thus

‘A< a
‘2 ¢ m"
X72 ¢ ‘abc’

534 Record type

It 13 often convenient to organise a collection of dara in
which the 1tems are not all of the same type. For this purpose
Pascal provides the record. A record is a structure with a fixeg
number of compenents, called fields. Unlike an array these fields
need not be of the same type.

record-type = “record” field-list "epd* *;"
fireld-list =~ (fixed-part [*:" variant-part]| |
variant-part [*;"}]

fixed-part = ident | =," ident } ":" type “;*

| ident | "," jident |} ":" typé AR |
Fxample

type person = record
name : array {1..20] of char
sex @ [ male, famale } ;
age : 1..120 ;

rnd ;
var p o parson

P coan be assigned to as fol lows

.oname cw Gunn Ewan A A,
p.aex = male
p.oage = 2

As wirh arrays, Computer One Pascal does not SUpport packed
records ..

In addition to fixed record fields, a&s shHown 1n the erample
Ahove . records may also have a variant part, which allows
variables to be of the same type, but to differ in 9tructure
flsing the above example we might wish to add a field to the recor&
?;Van the plac? of bizrh, 1f the person is a national, or giving
“he country of origin and da j
Core aour ¢ q te of entry if thae person.:s

The record definition would be as follows

type origia = { national, alien } ;
person = record
name : array [1..20]) of char;
qex : [ male, female | :
age : 1..,100 ;
case country : origin of
national : Iplaceofbirth:array [1..15] of
char):
alien : | countryotorign:array [1..15] of
char:
dateofentry: record
: day : 1..3t ;
year : 7C.._90:
mnth : 1..%2;
end]

end

The structure of the record is dependent on the value of 1C0untry
- if country 19 sat to ‘mational’ then ‘placeafbirth can be
accessed, if ‘country  is set to ‘alien’ then the rtwo [1elds of
‘alien  branch of the variant part can be arcessad. The f[ield
‘country’ is known as the taq field.

Example :

.pame 13  Savedra Sean H
.sex :=® male ;

.age := 14

.countty = alien ;
.countryoforigin = A country
.datecfentry.day := 27 ;
.datecfentry.year := b5
.dateofentry mnth := &

mMmoaTTowd

MNote that having set the country [ield to aliaen 1t would be
illegal, for this parricular variable, to arrempr tn arcess rhe
‘placecEbirth’ field. It 15 the resposihiliry 2f rhe programmer 1o
ensure that this doas not happen.

Oniy one variant part 15 allowed in a record and must fallne
the [ixed part of the record. #However the wiriant parr of the
record may itself have variant parts, 1f a [1eld ~nf a variant part
is empty the form of the [i=e1d is

lab-list : )

18

TARPAA NN ANRAATANN

2 fE s

ST TR, I, S (B

-~

)



T o ™ ]E

L

LS

WO W LY W TE W W e N

5.3.5 Set Type
sgt-type * "set” “"of” base-type
the base-type must be an ordinal type.

Example
: type months = ( Jan, Feb, Mar, Apr, May, Jun, Jul,

Auy, Sep, Oct, Nov, Dec |:
year = set of months ;

A set consists of a subset of elements of the base-type, Thus
in the above example the set year can consist of any subset of the
rwelve months, iaciuding the empty set and the full set of twelve
months. In Computer One Pascal sets can have up %o 129 elements,
having ordinal values 0..1%17. Since the QL character values go
from 0 to 255, the set, get of char, cannot be uded. Houeverlthe
predeclared subrange ‘ascii, which is of vype char, has ordinal
valueg which are the asciL codes 0 to 127,

Gets are buklt by specifying their elements, separated by
commas and enciosed in square brackets. Expressions appearing in
the element specification must all be of the set 3 base-type.

Fample
| apr, Jun, Sep, Nov ] denotes a sct of type yeact
containing the months having
in days o
| "a ..z, ‘A ..'L | denotes set of char containing
only the alphabetic characters
as elemonts.,
The set || donotes the ecmpty set, the set containing no elements.,

The fallowing Dperarors can be asul on sots

4 Hninn

. lnteg sertion

- Differenca

oy egquality and inequality

B set anclusion

1R tests 1f clement ol base-type is in a set

Framples -
L'b’) gives [ a’
- tha el gives | b |
Il a,c, d'} gives [Ta’l
B qives false
a [V Jives Lrue
‘a L, b ] gives true
c’,d | gives false
b gives true

BE-TITR TR VT )
A NI TO
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53.6 Pointer Type
pointer-type = ""“type-ident

A variable which is pointed at by a variable of type pointer
is a dynamic variable. A static variable is one that is declared
in the program and is subsequently denoted by its identifier. Tt
has storage allocated to it during the entire execution of the
block in which it has been declared. With dypamic variables
storage is allocated by an explicit call, from the program, to the
standard procedure ‘new and the variable created by new’  is not
referenced directly by an identifier, but by a pointer tn the
variable. Linked lists and trees are easilty and efficiently
constructed and manipulated using dynamic data srructures.

Although a pointer is bound te a particular variable type by
its declaraticon, all pointers canm be set to the value nil
indicating that the pointer does not peoint to anything. Pointers
can be rested {or equality with the value nil.

Note that for pointer type declarations only, a type 1dentifrer
may be used before it is declared,

Example
type link = "info
info = record
number : integer ;
next : link ;
end ;

The Eield ‘next’ is a pointer which points to a variable «f rype
'info'. Thus we c¢an build up a linked list af varirantss of rype
“info’, as shown bhelow

var first, per : link ;

first := nil : | 1nitialise to null pointer |

for 1 := 1 to n do

begin
new ( ptr 1; | create a new var of type i1nfo |
ptr . oumbec := 1: | set the number fieid of the var !

prr . next := fairst | link in current var to list |
firsgt := ptr ;
end

Note that a pointer that has not been assigned to does nant have
the value nil, but is an uninitialised variable,

Dynamic variables cannot be allorcated zpace in the same way 1%
other variables because the space required is not knewn until con
time. For this reascn Pascal maintaina a heap. A heap is just an
area of free storaqge, which is used for aliocating and releasing
the space required by dymamic variables. ‘The space, a9 mentioned
previously, {8 allocated using the standard procedure new amt as
releaked using the standard procedures mark and ‘release .
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If we have a poeinter to a type t, then the effect of thu

procedure call
new { p

15 to allocate enough space on the heap for a variable of type ¢
and Tt set p to point to the variable, If t is a record with .
variant part { see 5.).4 } the amount of space allocated is enoug-
for the largest variant. 1f the tag fields of the nestea!
variant-parts are tl..tn then the call

new (.p, tl, t2,..., tn )

allocates just enough space for the variants specified by che tan
values rtl..tn. The tag values must be constants and must b.
contiguous and listed in the order they are declared. The ra:
values are not allocated to the tag f:elds by this procedure, but
the user should ensure that the correct tag values are al.ocaged
when the record is used.

Fxampie
type origin = ( naticonal, alien )
person = record

name : arcay {1.,.8)]) of char ;

agqe + 1,,100 ;

sex : | mala, female | ;

case country : arigin of

natjonal : { placeafbirth
arrayll..A] of chart;

alien : | countryoforigin
array(l..8] of chart;
dareafentry : regnrd

day : 1..10;
yoo: 70,.90G;
mrh o L, 12
end Vi

enl

var p . person

The country field 1s the tag freld and ra sllucare jquse enduygs
apares far a nacional we would guse the ool

. new ( p, nartional )

Consacutive calla ta the procedure new allocates
combtiguous apace on the heap, To telease spare agn the heap, th
procedure mark T 13 used to set a marker on the heap and the
pracedure release 13 used ta relrcase all the spac-
allovared si1ace the call to  ‘mark .  The procedure ‘mark
Yakes a pointer p as a variable paramerer and relezse rakes p a4
a value parametar. When a poeinter has been macked, atl the spac
on the heap allocated after the dynamic  variable specifivn
15 releascd by a call to ‘release with the parameter p.

- }a -

Note that if a number of calls to "mark’ are made, the calls
rerelease’ should be made with the parameters in reverse order ‘o
the parameters used for the ‘mark’ calls. Variables must not be
referenced after the space allocated for them has hbeen released.

Example :
type link = “info ;
info = record
number : integer ;
next : link
end ;
var p : link ; | could be a pointer to any type |
ptr, first : link ;

first :» nil ;
{ mark the current heap positinn }
mack { p b ;
for i := I to n deo
begin
new [ ptr }
ptr” .number := i ;
prte .next :» first ;
first = prr
end ;
[ use the linked list for something here |
{ now get back the heap apace used for the list )
ralease { g 1

5.3.7 File types

Since many computer applications involve starage of large
volumes of data, which has to he retavned from one program
execuricn to another, the Jara has to be held on some secondary
starage device, such as a microdrive.

Any stream of information which 1s held an some exrernal
storage medium for input ta, or outpnt by, a computer 1§ called a
file., Character devices such as keybnards and VDU can alsn be
considered as files for the input and ourput eof tata, alrthough
there is no concept of the data being stored.

Pasral allows the usay to structure files according tn the rype
of data requirced,

Example

fl = [ilea of inteqger;
2 = Fi1le of char ;
f) = fiLle of person:

f\f‘pﬂ.

where person is a user defined record.
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There is a predeclared type in Computer One Pascal called tex:,
which is a file of char and there are two standard Eites, inpu-
and output, which are the default files for reading and writing.

The use of files in Pascal and Pascal [/0 in general ar.
described in detail in Section 5.7.
5.3.8 Type compatibility

Pascal 15 a strongly typed language, In some contexts twn types
may be required to be the same, but not 1n others. Even :f two
types are not the same, they may stili be compatible snd 1r
CRrtain contexts this may be sufficient, except 1n the case o
assignments, where the types must be assignment compatible.

Two types must be the same only for variable parame-ers o
procedures and functions ( see 5.9.1.1 1,

Two types are compatible if any of the teliowing are toun
1} They are the same type

L2} One is a subrange of the ather

t1) Both are subranges of the same host type

4] Borh are set types and have the same base-rype

{5) Borh are
elements,

string aArray types with the same numcaer of

Trpe compatibality 13 required in the majority of cases wnure tw .

Or more entities are used tngether, for 2xample 1n expressinns.

Example: typr tl = integer:
3 = 1., ton;

thoard r) ace compaviple since r2 1 g subrange of +]

5.3 82 Assignment Campatibiiity

The value of an expression  expv of btyps  axper LS assigamar
compatihle with a variable, a paramerer or 3 funcrtien 1dernsy iy
aof type  wt’ 1f any of the following ts rtrue 1 Expressions ar
desorite) in gection 5,310t v ‘

13 ve and expr are the same type and nelther 1s a fi,e by .
and neither 15 a structured type with a file compor o nt,

t2) vt 1s of type real and expt 13 af  rype

integer  er
subrange of type integer.

{3 vr and expt are compatibie ordinal types and

expy 1
within the range of possible values of vr,
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L4} vt and expt are compatible set types and all
expval are within the range of
base-type,

members of
possible values of the

{3} vt ia of type array [L..n] of char and expt is a quoted
string constant containing exactly n characters.

5.4 STATEMENTS

The statement part of a program defines the actions to be
carried out as a sequence of statements. Statements in Pascal are
executed one after another.

statement-part = “"begin” statement |":" statement} "end"”

5.4.1 Assignment statement znt

The assignment statement is used to assign a particular value
to a variable, The value is specified by means of an expressian.

assignment-statement =
( variable-access | func-ident ) ":=" axpressieon

5.4.1.1 Expréssions

An expression consists of constant or variable operands,
operators and function calls { functions are described in % .6 21,
An expression is a rule for calculating a value, where the rules
of operator precedence and left to right evaluation apply The
precedence of nperarors 1S given below in decreasing ardeg
Operators of equal precedence are on the same level,

not, bnot

., /, div, mod, and, band
v, -, OC, bor, hxor

2, >, L, », &= >»=_ 1

The operators bnot, band, hor and bxor treat integer values as bHir
patterns. They all take two inteqgar operands, except bnot , which
takes a single operand. The table helow shnws the rean]r o f
operatians using these operators.

aperatar action
bnot flip all che bits of the given integer
band ands  the corresponding bits of the two integers.
Thus only those bits which are set in both numbers
Are also set 1n the result,
bor ‘ors’ the corresponding bits of the two integers,

setting all the bits in the result which are sor
in either of the operands.
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bxor ‘ors "~ the corresponding bits of the two integers,
setting only those bits in theé result that are
set in either of the operands but not ip both.

An expression in parentheses is evaluated independently of its
preceding and succeeding operators.

Examples 2 * 84 + 4 * 2= (2 *8)+ {4 *2)a2]
not a4 and b = lnot at and b
4 *4 /2 = {4 * B /2 = 18
6 + 8 div 4 = 6 + |B div 4} = B
& band i2 - 4
9 bor 5 = L}
9 bxor % = |2

The user mugt make nop assumption about the order of evaluvarion o!
apsrands 1n boolean expressions.

An assignment can be made to variables of any type except
files. illowever the type of the variable and of the evaluatou
express1on must be assignment compatible | see 5.2.8.1 1.

Exampleg
a a1+ 48 ;
s :={ a'.."z2z"] : s 138 of type set of char
ch := 3 3 15 vliegai f ch is of type char

5.4 .2 Compaund statement

A compound ststement 15 3 sequence of scatements tha- ar
axeouted wn the order wn which they are written, The sequenve .
correaundsd by the symbols begin and end. The stareament-par:

A praogram is 3 onompeound statemrnt,

Fowamp e
begin
a = 3
b = % 3
c = a *h
end
Hore that no semi-colon is required after the statemenr beforo = -

end, Aince the semi-celon 1s a statement saparator and 13 oo
part aof rhe statement.

5.4.3 Repetion statements
An important ciass of action in programs is the loop, tn shich

4 acarement or group of statements executes repeatedly, subjoct e
snme terminating condition. ’

5.4.3.1 While statement
while-sratement = "while® expr "do" statement

The expression must be of type boolean. The expression i
evaluated and if the result is true the statement is executed.
This is repeated until the expression evaluates to false, in which
case the statement is not executed,

Examples
while x ¢ y do x := f{x} + 1 ;
while { a <> ) and { count <» 10t dno
begin

tead { a )
count :a count + 1
end ;

Note that if the expression initially evaluates to false, the
statement i% never executed.

5.4 .32 Repeat statemant

repeat statement = "repeat” statrement I";" statement |
"ant11”T  enpr

The repeat statment is similar in action to the while
statement, but the statement part 1S executed before the
controlling expression 1s evaluated. Again the expression must be
of type boolean. The statements are repeatedly executed upral the
expression evaluates to true. Since the statement part is execuredd
before the expression, it is always executed at least once.

Examples
repeat a = fla} ¢« L ount:l & > b

repeat count := count + }i reagd | ¢ ) antil ¢ =

5.4.3.3 For Statement

for-stat = "for" variable ":=* init-expr ( "to” | "dowato” |
finail-expr "do” sratemant

The variable must he an ordinal type and the expressions must
be of the same type as the vartable. The variable must be derlared
in the innermost block containing the leop.

On entry to rhe for loop the control variable is assigned the
value of the 1nitial expressian. Each time round the loop the
value Af the contrmal variable is 1ncremented ! decremented in the
case of downto } until it 185 greater than { iless than | che
value of the final expression. The initial and final expressiuns
are only evaluated once, on initial entry to the for loap,
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ft the final expression is less than the initial expression
igreater than in the case of downte], the statement part is not
executed at all. On completion of the for loop the value of the
control variable is undefined and no assumptions should be made
about its value.

Note that Computer One Pascal ddes not check whether the
control variable is assigned to within a for loop, although no
assignment should be made to the variable,

Examples
for i := 1| vo n do write ( 1%y }

for day :» monday to friday do

begin

readln ( hoursworked | :

totaihrs = tovtalhrs + hoursworked
and

{ assuming day is a user defined ordinal ctype |

for = := max downto min do readln [ a[x)] )

H

5.4 4 Conditional Statements

[t 13 often necessary to make the execution of 3 statement
dependent on some condition or value. Pascal provides two

consrrncts for this purpose - the {f-statement and the
Tage~-~gtarement.

5.4.4.1 11 statemant

This statement has two forms

tlhi yl-statement, = "1Lf" expr “then"” statement
{21 1f-starement = "if" expr “then” statement “eglse” sratemant

The seprrasion 1n both cases must be of type boolean,

if the expression evaluates Co frue, the statement following
tha rhep 1s executed. [f 1t evaluates to false, then in caso 11
eEECUr AN Continues at the statement following the il statement,
and 1n case (2) the statement following the else is execured.

Exarplies -
1f a <b then a := b

1f x ¢+ vy = 2 then
agin » = ¢ ; y :» 0 and
alse z = 0

A nested. if-statement of the form
if exprl then if expr? then statl else stat?

appears to be ambiguous. In Pascal this statement is defined to be
equivalent to

if exprl then
beagin if expr2 then stat] else starl end

t.e. The eluse 13 associated with the nearest if.
Note that there is never 3 semi-colon before the else and
that a semi-colon after a then would indicate an empty

statement.

5.4.4. 2 Case statement

The cage statement consists of an expression | the selector )
and a list of statements, each labelled with a constant of the
same type as the the selector, which must be an ordinal.

case-stat * “case” expr "of”
lablist ":" statement

“end”

The statement selecred for execution LS the one whose label 15
equal to the curcrent value of the selectar, if none of the labels
is equal to the value of rhe selector an error oOours.

Examples
case 1 of

0 : x = 0;

i x o= i

2 norm o * oy

b L U L

4 v ox = L Ly i

end;

case currcehar of

1E, or : newiine = ftrue
a , b, o, d : letrer :» rrue
n,1 ., 2,y : digit .= rvrue

vrd H
Case labels are not ordinary labels and cannot be used in a gote

statement. Also the labels in 4 case statement must be unigue, no
label appearing in more than one branch of the statement.
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54.5 The Goto Statement ;¢
goto-stat = "goto” label

The goto statement is uged Lo cause execution to continue 37
fhe statement prefixed with the given label. The scope of tha
label 15 the entire block in which 1t was declared. Mo labe} ~1n
be uvsed to prefix more than one statement,

More that the effect of jumping into a str
from owutside the Statement is undefined.
Unmputer One Pascal does not allow jumps ftrom
L2 a statement outside the procedure,

uctured stateme:-
Further note rn,-
inside a procod. .

oto statements sheuld be used with care and enly in uncem-
or unusual sytuations, for example when an errar ig detacted.

Example .
heqin

1f x <0 then begin error :a true ; qoto | eri

| tend

546 The With statement

Wnen processing record variables it 1s quite usual to refar -
several fields of the record within a small region of the prograr
Fur eoneenience Pascal provides the with Statement, within whi,
r2cord fieid names may be referenced without the record varijan:

TN pravided the record variable has been specified ar the -
2E the with statement,

¥iTh-stat = “"wirh” racord-var I "." record-var | "do" sraremror
Feanplog

Y00 person record

name : oarrzay [1..10) of char
ange | .. {00 ;
sex @ imale, female);

and

~ith person Jdo
bed:in nawme = Payl fvag - age = 24, gex

tE omale oo

MMUsr othe angd of rhe statement refarenceos tp fields of the ruco.
ar o torarly

*spectfied in with statement must be made in ful],

]

|
|
)
)
J
.I
J
.
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5.5 PROCEDURES AND FUNCTIONS

Pascal, in common with most other programming languages,
provides a facility for defining a group of actions in the form of
a procedure, to which a name, called the procedure identifier,
is given. The procedure is acrivated by a procedure statement,
which rauses the execution of the group of actions defined in the
procedure,

The use of procedures allows us to textually divide the program
into sub-units corresponding to the sub-problems identified during
construction of the program, thus making the program easier ro
understand and hence maintain. It also allows us to define once,
3 piece of code that is executed 37 different points in the
program, thus saving memory space and -, ping time,

In section 5.2 we said that a btock consisted of a declaration
part and a statement part, and that within the declaration pace
was the precedurewand~Euncti0h~definition~partA

prucedure-functxon-definltion-patt =
| procedure-declaration | function~declaration |

Functions are dealt with in this section 5.5.2

55.1 Procedures
A procedure declaration i1s defined as follows
procedure-declaration = procedore-heading  ( hilack | "farward"

The procedure heading consists of the word procedure, follnwad
by a name for the procedure and an agptional pactameteor | gr
Parameters are dealt with larer In *his sectinn. Fallowing rhe
heading can be the worpd “forward™ or a block. The use of forward
declarations is also deajt with fater 1n this section. A hleck 3
the same as the pregram block describod carlier and consists of EY
declaration part and a statement part. Any variables Aeclared in
the procedure block are local ro the procedure and cannor be
accessed cutside the procedure Note that since a declaration par-
can contain procedure declarations, proredures can he derlared
inside procedures, the scaope of procedure nimes baing the same aq
the scope of any other variahles.

A procedure 135 actived by A procednre statement, which ronsisrs
of the procedure name and 4 list of parametsars, 1f rhern are any

|
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Example :
procedure readandwritename ;
const namelen = 30 ;
var i : integer-;

begin
for i += 1 to namalen da
begin
tead ( ch ) ;
write | ch )
end
end

To activate the procedure we would use the statement

readandwritename ;

5.5%.1.1 Parameters

Often 1t 18 necessary to introduce new variables to represen-
procedure arqguments and results. These variablas are callpd
varameters and are defined in the procedure header by specxtyanq'a
formal parameter list. The formal parameter liat specifies the
name of each parameter, followed by its type. When a procedure
with parameters 1= called, the procedure statement MUSt contain
rfie procedure name and a list of actual paramters. The form aof
#ach acrual parameter 15 determined by the class oflthn
correspoanding formal paramter. [n Computer One Pascal there are

LWy classes nf formal Faramcer r m er . W .y
. s - wariable a
: I paramet 5 and Al uer

e Val?n.paramqtnrs can be rcansidered as 1nput parameters, since

wer ity rele ¢ ro pass values i1nto a procedure, The actugl
pATAme Tl may be any expression which produces a va!ue.thdt 1
:%ﬁlqnmenf rompatible with the corresponding formal parametor-
When a3 precedure 15 called with a value Parameter thw.forﬁni
pATAmerar 1% assigned the value and while the value of tﬁE formal
paramerer may change during the axecution of the procedure, thry
las no rffect on the actual paramercar. . B

Yarinle formal parameters are used to denote actual paramesers
fhnsp valies may change during the execurion of the procné;rﬂJ
Favh enrresponding actuat parameter must therefore be a vaflabI;
b the game type as the formal paramater. A variable formnal
parameter as specified 1n the procedura heading by preceding the
parameres name by the aymbnl var. : )

Whﬂq spercifying the actual parameeer list in g procedure rail
the foliowing rules must be phserwed -

{l) The number parameters in the two lists must be the same,.

{2} Bach actual parameter corresponds to the formal parameter
vccupying the same position in the Eormal parameter list.

[3! Cocresponding actual parameters must agree as described
above for value parameters and for variable parameters.

The examples below show a procedure with variable and formal
parameters and some calls to the procedure.

progedure max { var m : integer ; x, y : integer ) ;
begin

if x > y then m 13 x

else m := y
end ;

The following rcalls to the procedure max are legal :

max [ size [a], B, 16 };
max { maxval, B*3}, 12-6 );
max { p .height, a, b} ; | a and b are intagers }

The following calls to the procedure max are illegal :
max ( 8, 16,20 1:; { actual parameter for a wvariable
formal parameter most be a variablel
max { maxval, B, ‘v’ ): [ actual parameter type does not
correspond to formal paramter type |

Hote that a procedure can call itseif. or cal! anuarhar
procedure which in turpn calls the first procedure. Such 1
procedure is called a recursive procedure.

5.5.1.2 Forward declarations

If a procedure A calls a progedure B, which it tuen ralls A
efither directly or indirectly, this is called murual recursicn,
This presents a slight problem in Pascal since the scope rules da
not allow a name to be uged before it is declared, apd with
mutually recursive procedures one of the procedures must make a
call to procedure which has not yet been declared. To get round
this problam Pascal allows a procedure to be declared forward.
i.e. the procedure header, followed by the symbol forward can be
placed before the actual procedure declaration itself, In the
forward declaration, the formal parameter list, if there i3 ane,
must he specified and the formal parameter list must not he
specified for the actual procedure declaration. Note that [
every forward declaration there must be a corresponding actuy)
declaravion of the procedure.

m m
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gxample : procedure a { var X,y 3 1nteq&f } { fﬁrua}d

procedure b :
pagin

a 3,531 : I call to torward declared proc !

end

praocedure a ; |NOTE parameter ligt must not be repear.
begin

# : | call procedure b )
énd H

5.85.2 Functions

A funcrion is a special form of procedure which descrioes |
compurartion and produces 3 singl= value as a result. The type 1
rhe result must be a scaiar or pointer type. However, whereis 1
procedure 15 activated by a procedure statement, a function .
artivated by a function designator from within an exptession, -~°-
result nf the function contributing to the fipal value nrf oo
vRpress1on,

A funcrinn dectaration 1s stmitar to a procedure declarati
put fatlowing the forral paramerer iist the type of the res. .-
specifred.

Fuampie

function max | o2, vy tnteger 1 ointegar
fhe funceinn wdentifier 1s used J1thin the funotion body -2 !-r
tne tesuit of the computation. within the tedy of the -
rhere must he At [east one assiLgnment of a =alue of the
type o the Ffunction ydentifiar. 1f dorinyg executy o
assignmen® 18 Nt precurted the result of the furorg
undef rnod,

Example
function max | %, ¥y integer | : inteqger |
begin
1f % v y then max = x else max ;= y
ent

The function hody, as with the procedure body, 1% a block am b
therefore rontain dectarcations of vatiables, procedures, Fancr
ef{c. Paramater passing t3 the same for functions as progedur—s 1 |
the rules stated for procedures also apply to functions, .

Note that although the function identifier 1is assigned to. 1L
cannot be treated a5 an srdinary variable and any use of th»
function identifier in an expression wiltl result 1N a [PCUrSLYe

call to the function.

tf a function alters the value of a variable which is known
outside the function, this is called a side-effect of the
function. Care should be caken with side-effects, since if the
altered value appears in the same expression as the function
designator, the resultant valye of the expression will depend on
the order of evaluyation of the operands. For example if the
variable a, which is in scope outside a funtion f, tis altered
inside the function £ them

E Ix) + a may not give the same value as a + F ix)

For this reason functions with side-effects should he
avoided wherever possible.

6 INPUT AND QUTPUT

Every computer program manipulates data and there must be
apme means of supplying the program with dara and rece1ving
results from the program. Data can be input from devices such as
microdrive cartridges and keyboards and can be output to devices
such as microdrive cartridges and VOUs.

Pascal uses an input stream and an output stream to obtain and
deliver information and, to a large extent, the type of device on
which the information is held, is immaterial. Any stream af
informaticen held on an external device, for input to, Qr oDutput
from a Pascal program, is a file. HNore that a keyboard can be
cansidecred as a file since 1t €an supply a program with a srream
of i1nformation.

58.1 Input
A Pascal read statement takes the form
read | file, variable-list )
For the moment we shall only consider the Ffile inpur which s
predec\ared un Pascal and is the default 1ppnrt file. In Mt e

One Pascal the input fita is Erom the QL keyhoard. for the
standard 1nput file a read statement has the farm

read | input, variable-list } or
read | variable-list 1}
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%) nce the input file ias thé defaulr tile it can be omitted from
the read statement, The variable list is defined as

variable-list = variable | ",” variable )

The variables must be of type integer, real, char or a subrange o!
type 1nteger or char, and are written as sequences of ASCLI
charactecrs which conform to the numbers and string constantsg

described in section 5.1,

the effect of the read statement is to assign to each of the
variables i1n the liset, values from the input stream. [f a variable
v 18 of type integer or real, a sequence of characters
representing an integer or real number is read, leading blanks
and end of line characters being skipped. All numbers read must be
separated by blanks or end of lines. If v is of type char, the
next charaeter 1p the input stream 1% assigned to v, If the next
rharacter 13 the end of line marker, the standard function

egln | input |

Hocomes true. However the character line-feed ( chr (10) ¢ 33
stail assigned to v I rf. atandard Pascal which assigns a bBlank rao
v 1. The function eoln will only return true 1 the character
ancountered is the end of line marker. Note that the values
earagnterad 1n the LAput stream must be assignment compatibie wizh
vie wariables in the variable list, otherwise ao error will otcur.

A sprcial form of the read stavtement i8 provided to skip over
rhe rematnder of a tine. The srarement is

readin

Feadin -an atno rake a list of variables.

road ol w2, w1 15 equlvalent to
retet 4 vl 1 read [ vZ 1o oread | w) b g
A
read 4owl, wd, vl 1 readin 15 equivalent to
eevtln 0owl, o2, o0l T
bxample . The starsment
read | inteqgerl, integer?, charl, char2, ceatl, stringl |}

with tne follnwing 1nput
36 28%¥1.67 abe
18 syurvalent Lo

tnteqeri :* Y6 ; integer2 := 28 ; charl := X' ; charl := ¥
reall := 1.67 ; stringl := ~ abe’ ; | stringt of length 4 )

The statement will also read the feollowing input correéﬁf}.

16
Fi-3 34
1.6 ahcds

The 4% will not be discarded and will be used next time a read
statement s executed., However, if the statement had been a

readln and not a read, the #3% would automatically have been
skipped over after the other values had been read.

5.8.2 Output
A Pascal write statement takes the form
write [ file, ourput-list |}
For the moment we will only consider the predeclared fuile
output, which 1like the input file, i1s the defaulr and need not
be specified in the wraite statment.
The statement

writeln

may be used to ocutput a new line character and has the more
general form

writeln | output-list )

which causes the new line to be ourput after the gutput-lisr  The
output-list 1s a list nf output-values, separated by commas. The
?utput—values, which are expressions, musrt be of type real,
integer, string-array, boolean ov char.

Examples : write { 'For=zy = , B*5 )
Wwill output Forry = 40
writeip ¢ ad 1 write | 623721, wrate | oxyzr 1y
will outpar ABC
. Lruexy?

The exact number of characrters output for each value g determined
by the way the value 15 pxpressed.

output-value = expr [ *:" Fretd-width { “:" fracrion-part [
Field with and fracrion part must be expressions of type integer.
The fieid-width spgecifies the number of characters spaces used 12

write out the vajue. Wher an output value is written with o
field-width a defavtit freld-width is used.
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For Computer One Pascal the following default widths are used

type defaylt wideh

integer 1g

reai 16

char 1

string The length of the string array
boalean ¢ or 5 [ for “true  or Ffalse }

I[f the actual value to bhe output requires fewer characters tha-
the field-width an appropriate number of blanks is autput bhefpr..
the value, [f the specified field-width is rao small for integer
or real values the field wideh is increased to the minimu-
vrequirad. For a string or boolean the right-most characters ar
truncared (f the field-width is too small,

The fraction-pazt of the output-value may only be used wne:
outputting real numbers and specifies the number of character,
‘frer the decimal point. If no Eraction-pact is specified th
value 1s cautput 1n floating pownt form. Thus if no fraction-pay-
ts specified rhe output would be of the form

}.4SRE+D)
If rhe fraction-part was ? the value would be cutput as
145 60

Remember that there are a number of special characters whicn
help to format output {see $.1.3),

%0 far we have only looked at the standard input anpd ourRoyt
Piles. We shall look more generally at Pascal files.

563 Foies

As srated an section 5.3.7 a Pascal filte can be declared o ho
af any Ceamponent type po except a lile iself or a stricture wit-
a fule fimid ).

Typr € = frie af t

The declaratinn of a fFile f auvromatically tntroduces-a buffe:
ifsable 7. F7 can be considered as a window through wh -
“xLsting components of type t can be read, or new components o
tyre © oan be written, The buffer variable componenr s the ontl,
truaediately acecegaibie companent of the file £,

Pascay filesg are sequential files, ie, the fal
coempanents ate either read or weitten in Strict sequential order
and reading  and writing to a  file cannot be interspersad.

When the window {° has moved beyond the end of a file the standard
end-of-file Ffunction

eof { f )
15 true, otherwise it 1s false.
The fcliowing standard procedures exist for fite handling

attach { f, fname )} - Computer One Pascal! uses this procedure to
associate a file with a filename, Fname 1s
a string-array of any length up to
forty-one characters which qives the
name of the file. The file can be a
microdrive file, a «console, a screen or
any other named device, for example the
serial port. Consoles, screens and other
character devices should be declared as
textfiles [(see 5.6.3.1).

Example : atcach ( €, MDV2 myfile dat )
#ttach ( f, 'SCR_512x256a0x0 )

reset { f | - This sets the buffer variable to the start nf the
file and, =sxcept for consele fites, agsigns the
Eirst component to the buffer variable E°. {f the
file i3 not empty egf ({f} becomes false,
otherwise it becomes true and F- 1s undefined
Attach must have been used to associare this
file variable with an existing file.

rewrite { £ )} -This procedure is used before first writing rto oa
file. The current value of f 13 replacad by the
empty file. i.e., the contents of the file are

eragsed. Eaf {€) hecomes true  and " s
undefined. Attach myst have been used o
agsociate the file variable with a Ann-axigrent
file.

get ( E } - This procedure advances the window to the next
component of the file. If na next companent
exLsts eof [(f) becomes ttue and 7 is undefined.

put ( £ 1 - This procedure appends to f the value of £-, after
vhich ecf {(f} remains true and 7 is undefined.

close | F 1 - Thiy procedures closes the file, after which rhe
attach must he ysed +to associare the file with a
name before it 15 used again.

delete { fname ) - This procedure deletes the named file.
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Example Supﬁose we have a file of records, the declaration of
the record being

type person = record
name : array [Ll..8] of char;
sex : [ male, female ) ;
age : 1..i00
end ;

and that someone whose name 15 K,Jones has been married and we
wish ro change the name 1n the record te K.Smith., Since Pascal
does not allow reading and writing to the same file, we have tu
read the records from one fila, change the name of the requlred
record and wraite the records to a new file,

Program changename

type person = record
name : array [(l..8] of char:
sex r | male, female | ;
age : 1,100
end
“ac pfilel, pfile2
gar T person;

file of person:

regin
rrrach oafilel, ‘mdv2 persgns )
reset | pfilet ) [ prepare the file for reading i}
wtrach  pfulel, ‘mdv? persons2’ | ;
re<rite ( pfilel ) I prepare the file for writing |}
“hils not eof { plfile| } dn
renyn
prr = pfaulel”

gqer L o pfalel ) .
wirth per do
vE lname = ‘K. Jones ] and fsex = Female) then

name := ‘K.Smirh
nfFila2” o m per
put U pfile? |
(‘Fld
cimse topfulel Vo close | pfile? o
A

5 6.3.1 Text hies

A text fale is a File whase components are characters. in
Fasral there 19 a predeclaraed rype defined asg

Yype text * f1le of har

Taxt files are usually divided 1nte !lines separated by control
characters. In Computer 9ne Pascal the line separator character 1s
the ASCIT control code 10 ( Line feed ., The standard ‘input  and
‘output’ fi1les described earlier are predeclared textfile
tdentifiers,

Like other tiles, textfiles muat bhe prepared for writing using
the standard procedures ‘attach and reset er ‘rewrite . HNote
that ‘reset and ‘rewrite must not be used For the standard
‘input’ and ‘output Files.

The standard procedures “eaf’, 'get’, ‘put’ and ‘close may also
be applied to textfiles. Likewise a textfile f has an associated
buffer wvariable €°. WNote however that when using
‘reset  from a character device F, such ag the keyboard, f° is not
assigned the first component of £, since the buyffer variable

cannot have the next input component until it has been entered at
the keyboard.

For a character device, such as a keyboard, eof (f) is always
false.

The [function ecln (f} returns true when the current character
avallable is the end of line control character. In this case the
character line-feed ( = chr {10)) is assigned to the variable of
the read statement,

The standard procedures read , ‘write ', ‘readln  and
‘writeln  can only be used for textfiled, As with the standard
textfiles, ‘input and ‘ocutput’, ‘read and ‘readln’ can only be
used to read variables of type inteqger, real or char and the
Qutput procedures ‘write and writeln can only be used to write
variables of type integer, char, boolean, string and real. There
is a standard procedure Page which outputs a new page chararcter
{ ehr (12) } to a textfile. This procedure is useful when the fite
is a print file,

Computer One has a number of predeclared procedures and
functions which allow you to make full use of the windowing and
other I/0 facilities _on the QL. These

procedures  1nd
functions are described in chapter 6§,

5.6.4 /O Errors

Computer One Pascal detects arrors which ocrur in L[S0
operations. However, it 13 the user g responsibility to cherck fny
this. There is a predeclaread inteqger, “toresult’, which rontains
the ercor code afeer an ipput or output operation has heen
performed. ‘Toresult can be inspected by the user program. A
value of 0 indicates that the operation completed successfully,
otherwise the error cnde indicates what the error was. A lisr af
the errors and their causes 1s given in Appendix D. Note that when
checking far an errar condition the following must not be ysed

if ioresult <> ¢ then write { toresult » . joresult
since the operation to write the error code witl corrupt the
value. Instead, loresult should be agsigned to another variable
and that varisble should be used in the wWrite statement.

- %7 -
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STANDARD PROCEDURES FOR THE QL

| CHAPTER S1X

This chapter contains a descri J
_ ) iption of the reda ;
procedures and functions which have been added to égmputglaaii

Pascal to enabie you t
Pascal you to make full use of the power of the QL frem

The following types have bhaen predeclared and are used as

parameter types for some
farameret of the procedures and functions *tno he

type address = 0, 1048575 ; ( = 2720 - | }
colour = [ black, hlue, red, ma
' r r entaa Ch [ ‘
yellow, white } ; ? eesn, cyan.
dreg = array {(0..7] of integer ;
areqg = array [0..5] of inteqger

1 QL /O AND GRAPHICS PROCEDURES ANDO FUNCTIONS

o i:f;fsglzwinq §rocedures correspond to the procedures availabia
: ; asac, aote, however that ail th .
" . e parameters nf the
iﬂi;t::?fc:u;;.Fﬁ specified. Most of the procedures take a File of
% been opened as a conscle ar a :

infaimation on rhese procedurs . T aking un
Lo "hese s #5 can be found by logking up tho
;}J:Zﬁu;i-ndgg tn the KEYWORDS section of the QL user—mafnalL Ai;

: nedures which take a file paramere o tee ] )
toresult variable described 1n 5.6.dp er sEn the preieciared

Fof any procadure which takes a file name parameter, a strin;
:2r1ﬁ nfrany iength 4p to 41 characters may be used Chnractégs u;
e trst balnk in the string are used. t{ rhe procedurs

operates on a window the npe
] 2ration
arrached tn the specified fllz. Fakes place un the windo.

thpltaazz ZFilfwqu thrfe procedures the value of ‘stipple 15 in
-- 1. For values gutside the ran . -
birs of the given integer are used, g% orly the bortom te

j procedure paper { var £ : File : maincol, contrastcol : golour;

stipple integer |} :

Sets a new paper and strip celour for the given file. The paper
colour is used by the cle procedure and will rewain in effect
until the next use of paper with this file.

procedure ink [ var £ : file : maincol, contrastecol : colour:
stipple : integer ) ;

Sets a new ink colour for the given (file. This is the colour
in which any text output to the window will appear.

procedure strip [ var € : file : maingol, comtrastcol : colour;
stipple integer }

Sets a new strip colour for the given (file. This is the
background colour f{or any text written to the window . It 15
rather like highlighting the text.

procedure window { var f file ; width,depth,x,y integer ) ;
Allows the uyder to change the size ard position of the window. The
four coordinates are specified 1n '1xels and the pesition 15

relative to the screen oriqin.

inteqger

procedure border { var £ : file; width
colour ; stipple

maincol, contrastcol integar
Adds a border, in the given calour, to the windgw. For subseguenr
operations on the window, except another border operation, 'he
window size is reduced to allow space for the border,

procedure cls ( var £ : file; part wintener |
Clears the specified part of the window., The part cleared wiil be
set to the colour set with last call to paper for this window.

where if part = D the whole window i3 cleared,
if part = 1 the part above the curscr line 1s clear=ed,
if part = 2 the part below the cursor line i3 cleared,
ntherwise the whole window 13 cleared,

procedure at | var £ : file; lineno. columnag integer )

Sats the print position in the window. The next text written to
the window after the call wijil start at the specified position.
Posittion 0,0 is the top left cornar of the window.
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procedure scroll { var f:file; part: integer; numpixeis: integer .

This procedure scrolls the window up or down the gspecified number
of pixels,

where 1{ part = 0 the whole window i9 scrolled,
1€ part = | the part above the cursor line is scrolled,
L[ part = 2 the part below the cursor line is scrolled,
atherwise the whole window is scrolled

procedure pan {var [:file: part: integer; numpixels rinteger |
Pans the window the specified number of pixels,

where 1f part = 0 the whole screen is panned,
if pare = 1 the whole cursor line is panned,
1f part = 4 the right end of the cursor,
cursor position is panned,
otherwise the whole screen is panned,

including =4e
procedure under ( var f : file; on boolean | ;

Turns underlaining on  in the window, 1f the on parameter 15 tr o
[f the on parameter :s false underlining is switched ofF.
procedure over ( var f : file; switch : integer ) ;

Seiects the type of printing
until over is next called,

tequired and cemains in 2ffsc-

where 1f switch = 0 characters are printed with the Strip zzlour
as background,
Lf switch = | characters are printed with rhe paper ol our
as background,
1f swizch = -] characters are printed over the pra.: =g
cantents of the window,
arherwise switch i3 assumed to be 2erg,
praredure flash { var f * File: on boolean }
Titns rharacter flashing on in the window, if the an paramas sy
true. If the on parameter is false flashing is switched ¢:
‘Flash ia onty effective in tow resolurion mode.

procedure csiza ( var file; width, hriqhr inteqer |

Sers vhe new character gize for the window,

width param width in pixels hewght param height 1n ytigals

3 & 0 1o
1 8 i 20
P4 12
B i6

- 80 -

procedure recol { var f: file: el,c2,ed,cd,¢5,c6,c7,¢8: colour );
Recolours all the pixels in the window,

where ¢l 1s the new colour for all blue pixels
c2 is the new colour for all red pixels
¢} is the new colour for atl magenta pixels
¢4 is the new colour for sll green pixels
€3 is the new colour for ail ¢yan pixels
6 ia the new colour for all yellow pixels
€7 is the new c¢olour for all white pixels
<8 is the new celaur for all black pixels.

The following nine procedures are graphics procedures. The
graphica oriqin of a window is (0,0) and is the bottom left corner
0f the window. The origin can be altered using the ’scale’
procedure, All positions are relative to the graphics origin and
not te the current graphics plot position.

procedure arc [ var £ : file i s, sy, Ex, fy, angle : real )} ;
Draws the arc of a circle in the window from the start point

tax,sy}! to the finish point (fx,fy). The ‘angle parameter is the
angle subtended by the arc,

procedure block | var f : fiie
main, conrrast

wideh, heighr, x, y
colour ; stipple

integer
integer |

Fills a block of the specified width and teight at the specified
tx.y) position in the windaw

procedure qgcursor | var F : file PoX, ¥, xrel, yrel : real )

Positions the screen cursor at rhe position (xrel,yrel
relative to the graphics position i(x,y). MNote that xrel and yrel
are specified 1n rhe pixel coordinate system and x and y in the
graphics coordinate system.

procedure cursar ( var € : file ; x, Yy : real };:

Positinns the screen cucsar at the specified (x,y! position, x and
Y being specified 1n the pixel coardinate system,
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procedure ellipse ( var £: file: x, y, radlus, eccentricity,
angle : real ) ;

Oraws an ellipse at the specified {x,¥t position 1n tne
window. [f the ‘eccentricity parameter is | a circle is drawn.

{ See under keyword 'Circle’ in the QL User Manual ).

procedure grafill ( var f : file; £fill : boolean } :

Switches the ‘graphics fill’ on or off, If the valye s tr..

shapes are filled when drawn. | See under keyword Fill in
Uger Manuat ).

procedure line ( var £ : File ; sx, sy, fx, fy : real }

Braws a line from the specified start point (sx,sy) to the Finis-

point (fx,fy) 1n the window,

procedure point { var f : file ; x, v : real } ;

Dravs a point at the specified position {x,y) in the window.

procedure scale | var f : file ; scalev, x, y : real 1

Alrers the scale tactor of the window, The dafault scale
positian lx,yi specilies the graphics origin.

pracodace mode § resalution : integer |

fers tha resolutisn of the screen and the number of crolours thay

ran bhe displayed,

=here 1€ resnlution = 8 or 256 resalution is low,
Lf resciution = 4 or 512 resoistion 1s high,
artherwise resolution 18 jow

procedire baud { rate : 1pteqer |

iers the baud rate for communicatinn via the two serial channel ;

Bath channels are set to the same baud rate, Allowabie valaes for

rhe haod rare are

IS, INa, 600, 1200, 2400, 48900, 400

The haud rare 19200 can be used for transmitting only. The effer-

15 anddefined for nther values,

.

191 1.e. the window is divided verticaliy into 160 units. Tn

. funection inkey ( var f : file; duration : integer } : char ;

Waits for the given duration for a character from the given ftle
. The character, if input from the keyboard, will not be echoed
on the screen. The duration is specified in Fiftieths of a second.

6.2 MEMORY ACCESS PROCEBURES AND FUNCTIONS

Theé foliowing procedures allow access to memory, with the
exception of the function hyte , and should be used with extreme
caution, since ANY area of memory can be accessed.

function byte [ whichbyte: integer; from : integer) : inteqer

" Takes a values in the range 0..) and selects that byte value from

the given integer. Byte 0 is the most significant byte of rthe
given integer.

procedure call { add : address; datareq : dreqg ; addrreg @ areg };

Calls a machine code subroutine, whose start address js the
specified address. The ‘daraceq and ‘addrreq arcays gontain the
values which will bBe lpaded into th >gisters d0-d7 and aﬁ-aﬁ

The types ‘dreg  and areg are prede. iared array rypes. Calling
thigs procedure causes the registers to be joaded from the arrays
and a 'JSR  instruction to be executed. The machine code routine
should return using sn RTS instruction. The stack pointer value
{a7) immedia-ely before the RTS must be rhe same wvalue as on
entry, The stack benearh rhis must NOT be changed 1n any way. (n
return, the arrays ‘datareq and ‘addereg’ eonrain the values
which were 11 d0-dA7 and ad-a% when tha machine rnde subirountine
finished.

procedure fill | counr : integer; from : address; <h: char )
Fills count bhytes of memory with the rharacter rh styrrting ar
the specified address,

procedure mova | count ¢ anteaqer ; from, tteo - address )

Moves ‘wount bytes from rhe address from to the address tro
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function peek ( add : address ) : integer
function peekw { add : address ) : integer
functien peekl ( add : address ) : integer

The three functions return the byte, the word apd longword at the
spercified address, Addresses are rounded dowa to an even boundary
for peskw and peekl,

procedure poke | add : address ; val : integer )
procedure pokew ( add : address : val : integer |
procedure pokel [ add : address ; val : integer }

The three praccduras poke the qgiven value, a byte, word or long
sord Lnto memory at the given address, Addresses are rounded down
rv an even boundary £or pokew and pokel. For pokew and pokeb the
teast signifirant word and byte of the given value are paked 1nee
MEMary .

finction Lo | vartable-pame | @ addresas ;

#eryrns the address of the guven variable. The variable may be of
any Lype.

procedure gethytes | var €@ fi1le: count: tnteger: alddr: address 1.
jors rhe spe~1fi1ed number nf bytes from the given file and puts 1t
L memory starting at the gilven address. This procedute sets the

iaresult wariabie.

procedure porbytes § var £: fale; count: integer: addr: address b
fapres i othe guven file, the specifiad number of byres, srarcting

at rhe guyen address.

filename: start : addrass;
length @ anteger !

procmbare shpras Lopame

Savos 1t the given file the namber of bytes specified by lenqgth
amf starting At the given address. [f rhe file already exists it
will ne nyerwritten. -
provedure thytes ( name frlenama ; start address V' ;

Loads the sperified fiie 1nto memory at the given address,

~ 7 QTHER QL PROCEDURES AND FUNCTIONS
procedure beep [ pitchl, pitchil, interval, duration, step, wrap.
rand, Fuzzy : integer 1 ;
Activates the QL sound functions, The best way to to use this
procedure is to experiment with different parameter values. The
range of values for each of rhe parameters 13 as foliows :
duration : -32768.,1312767
pitchl : 0..2%%
pitch? : 0.,25%
wrap ¢ 0..15
interval : 0..15
step : -8..7
fuzzy : 0..1%
rand : -32768B..32767
procedure bell ;

Cauges the QL to emit a short beep,

function 18TV : boolean ;

Rerurns true if the TV option was chosen when the QL was reset.

function islowres : boolean ;
Returns true 1f the TY or moniter being used is currently 1o low
resolution mode.
function digit { ch : char ) : boolean
fleturns true if the givers char is a digit, 1.e. 1f rhe char is 1n
the range L .. % Ir returns false otherwise.
function letter [ ch * ¢har )} : boolean
Returne true if the given char is a lerrer, lower or upper cass,
false otherwige.

" function lower | c¢h : char } : char ;

Returns the given charactet in lower case. (f the character 13 not
a letter the fuanction returns the given character,
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function upper { ch ¢ char | : char

Aeturns the given c¢haracter in upper case. If the character 1% nor
a letcer the function returns the given character.

procedure randomise { seed integer 1 ;

Provides n seed for the random number generaror.

funceion rnd | orp

inteqer integer
Returns a random number between 0 and -1,
function rad ( degrees real ) real

Converrs the given angle in degrees to radians.

functiop Jdeg ( radians real t real

Converrs the given andle 1n radians to degrees,

pracedurs nalr

ilhits exocurion of the pragram,

freacedf e serclork [ osecs Lntager |

SeLs the ok ro the quuan narher of secands,

procedars adpastolnck | gersy tntngqar |

Arls *he given number of secands ko the rlaock.

Fanect por ge g ] el LnEe-Jesg
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CHAPTER SEVEN

STANDARD PASCAL PROCEDURES AND FUNCTIONS

This
procedures

chapter contains
and functions

implementations,

7.1 FUNCTIONS

Fn name

abs

arctan

chr

08

eof

exp

In

odd
ord

pred

round

Argqument
type

1hteger or
reat

integer ar
real

integer
integer or
real

file
Lateger or
reat

integer or
real

integer
ardinal type

ordinal type

teal

a description of
to be found

Action
Abso o valuae of
arg.

Arctangent of
arg.

character whose agcil
coda is the arqg.

Cosine of arqg.
true 1f end of file
reached

e Y0 power arn.

natural log of arqg.

true if arg. is odd

ordinal value of arqg.
predecessor of arvg.

round to nearest
integer

- §7 =

the standard Pascal
tnthis and most Pascal

type of resuyln

integer oyr

real

real

rhar

real

boolean

real

real

boolean
intager

samea ordinal
type

ihteger

- - - - - - —_ _ - - - - - - - - - - - - s A b l



£n name Argument Action type of res.iz -
o t;%e e Proc name Argument Action
-‘%} typels)
”£ sin ;S:qur or sine of arg. real reset Eile positions file buffer to start of fFile.
sqr integer or square of arg. integer or rewrite file creates the file, and prepares 1t to
;ag real real accept output.
sqre integer or square root of arqg,. real write textfile and writes data from the list to the file.
%%9 real value list
, . i . i ] he list to the file
suee ordinal ¢ successor of aryg. same ordina. writeln textfile and writes data Er?m i
S N yee d type i value list and terminates it with an end of lire.
trunc real truncated value of integer ! )
arg. '

7.2 PROCEDURES

Proc name Argqument Action
typeis)
get file assigns the pext component of the 11

to the buffer wvariable.

mark pointer marks the position of the pountar
the heap for use ny rhe relon
procadure.

new pointerand Allocates storage on  the heap '@
nprinnal rags dynamic variable of the type poins -
by nne pointer.

LA A

¥

page rextfile Writes a new padge charay tor dons
ro the given file.

put file Appends the ecgntancs  af the w170
buffer of the fil» rtr *he file
R textfile and Reads dara 1rems fram the fy1a tnoe

vartable Li1st variables n che Ji1s5c.

readin rextfile and Similar to read, byr mouves ro Anxr
variable list of line indicatonr.

J- et o

release pointer releases all space on the heap from ov -
current top of rhe heap down ro th
pointer which was used on  the mar-

P\g

. call.
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APPENDIX A

COMPILER ERROR MESSAGES

This appendix lists all the compiler

error numbers and the

corresponding messages,

3
2
3
L]
5
6
1
8
3
10

it:
12
13:
14:
15:
16:
17:
19:
19:
20:
21

50:
5t
52
53
54:
55:
58
59%:

141
102:
10}
104:
105:
106:

error ih simple type
identifier expected
‘program’ expected
"1 expected

"t expected

illegal symbol

error in paramerer list
‘of  expected

" expected

errer in type

| expected

1 expected

end eaxpected

;7 expected

integer expected

'z’ expected

‘begin expected
error in declaration part
error 1n field lisr

© expected
v expected

ergnr ina consrant
T’ expected
‘then expected
untit expecred
‘do” expecred
‘vo'/ downto expected
error in facror
error in variabie

1dentifier declared twice

low bound exceeds high bound
\dentifier not of appropriate class
identifier not declared

sign not allowed

number expected

-7 -



167
108
109:
E1n:
itl:
1id:
Lid:
115:
1le:
Ei7:
119
L20;
L21:
i122:

123:
L4
125
| #h:
129
L s
bals
L34
T it:
134
Li%:
LA
AL
i 1
X
1Ay
14
[ P
14
P44
45 :
1an:
PAF .
i1
Lat-
i il -
lfr;}
i
g
155
1 Sk
PR T
Il
T
[
1A :
LR2:
L 65
1h6
167:

Lrtcompatible subrange vypes

file not allowed here

type must not be real

tagfield type must be scalar or subrange

incompatible with tagfield type

index type must be scalar or subrange

bage type must not be real

base type must be scalar or subrange

error in type of sctandard procedure parameter
uynsatisfied forward reference

forward declared: repetition of parameter list not allowed
function result type must be scalar, subrange or pointer
file value parameter not allowed
forward declared function; repetition of rzesult type nor
allowed

missing result type 1n function declaration

F-format for real only

error in type of standard function parameter

number of parameters does not agree with declaration
type conflict of cperands

axpression is not of sar type

tnats on equality allowed only

strict inciusion not allowed

trle comparison not allaowed

tilegal type of operandis)

rype of operand must be Boolean

scbk "lement type must be scalar or subrange

sef elamant types not compatible

type af varvable is not array

index type is not compatible with declaration

rype nf varzable is not record

type nf varirable must be file or pointer

1ilegail pararmeter substitution

tllrga) type of toop control variable

tilegal type of axpression

rype conflice

asspgnment of files not allowed

lakel type 1m<ompatible with selecting expression
subrange bourds must be secalar

pncteex type wmust not be integer

assygynment ro standard function is not allowed

na sucth freld u1n this record

typa o error in read

Aaufual parameter must be variable

vontrol variaple must not be declared on intermediakte levnt
mulridefined case label

tno many cadea in case gstatement
missing coeresponding variant declaration
teal or string tagfields not altower
pravions declaration was not forwacd
again forvard declared

parameter site must be Constant
multidefined label

multideclared label
undeclared labeal

L69:
169:
171:
1717:
178
180;:

201:
202:
203:
205:
206:
207
250+
251:
255:

261:
262:

104

198:
399

g Tha

undef ined label

error in base sey

standard file was redeclared
sssignment to function ideatifier not aliowed here
multidefined record variant

control variable must not be farmal

error in real constant: digit expected
string constant must not exceed source line
integer canstant exceeds range

empty strimg not allowed

integer part of real constant exceeds range
label too long

too many nested scopes of identifiers

too many nested procedures and/or functions
touo many errors on this source jine

further errors surpressed
too many subranges

alement expression out of range

implementation restriction
not implemented
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RUN-TIME ERRORS

{ APPENDIX B

Thi¢ appendix gives all the run-time error messages and ctheur
jossible causes,

1. Dut nf{ Store - this error is putput when their is no space laf+
tor dynamic variables on the heap or there are
too many nested procedure calls, causing the
stack to run ovt of space,

2. Unknown [pstruction - An unimpiemented standard procedure or
function has been used.

J. Aravetmernire Dyerflow - An 1nteger expression has a valtue greator
thanp maxint or less “han -maxint
or a real expression has a vatue outside rhe
range of reals.

1. Mwvide by zera - An attempr has Peen by te divide by zerc.

% Mumtes expecred - A read starement, expecting an integer or
a real value received an invaiid value,

Feamy--» - [7 2 19 an integer the gqratements
read [ ow ]
Wil 1l cause this error 3f rthe npur 15  xy2
A Yaiae owrsude range - An oattempt has bhean made ro index an
array wWith 3 valuae nutside th array
bounds
or an attempt  has been made to a assign

a value to  a variable which 138
outside the range of vatues aliowed
for that variable.

or the wvalue of the selecror expresfion
of 3 cave 3tatement was not egual to
any of the case statement labels.

Example : var a 1 array (1..10] of integer :
x + 1..20 ;

: | 12 outside index ranqge 1..10 }

a [26) = x
- 12 ; | 0 outside range 1..20 }

2 1= 12

7. Nil pointer - An attempt has been made to access a dynamic
variable using a pointer with a value nil.

Example : type person = record
sex @ [ male, female } ;
age : 1,.100 ;
end :
var p = “person

p = nil ;
p .age := 20 ; [ this causes the error since p i3 nil |

The standard procedure new should be used to allocate space for
the dynamic variable and to point p to the variable.

8, End of file - An attempt has been made to read from a [ile when
eof [ [ ) was already truc. i.e. an attempt to
read past the end of the [1le.
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TAPPENDIX C

ide a convenient notation
syntax of a pPregramming language, The

dragram g Very simple - if you can mak
fallowing the arrows af a

18 syntactically correct.

tn the diagrams names that are jp rectangular boxes refer - )
Orher gyneax diagrams ; symbals or waords in circles or ovais ay..

the basic symbols of the language. The Rame on
the dragram 34Y5 what syntactic entity the diagra

left hand side
mis defining.

Froom thyg dragram 1t can be seen that a Program consistg nf ..
reservad  word ‘pragram’, followed 2ptionally hy a s o

tleant1fiers, Separated by commas and enclosed |n Drackaerq
(ol lrvwed hy a semi-cnlon, a blaeck and a3 perind  The ILTOW gour .
Found rhe hrackered tdentifiar |54 indicites rhar rha tdens .
list need pnar pe Specified. The ATt of rhe diygeam describing rr.
vdenryfier | gk

tidiraroas thae theare

€an be any numbar of
Trenmiy e |

dentafjerg separatod o

Fire  fy ] SYntax of Computep One Pascal
dAa e

1% given on rhe followin:

e g ELE

o label dadlaswtion
block S
A
-
dard o [ ]

§

type deciwrulion
3

T""*

-O—-
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SYSTEM ERRORS

APPENDIX D

This appendix dives th
numher given for each
predeclared variable jore
an L/0 operation.

Number FError Mesgage

=1 agt  complecre
-4 invalid Jgob
- our of memnry
-4 out of ranne
-9 buffer overf|low
- H “hanneil nor apen
-1 nat faund
A Already exists
-9 n use
-0 ol of Eyle
-4l drrue £y}
-2 fad device
Tl LIARRMLSS1an erray
! tormat fayled
=ih Bad pyrampter
ik il ar changed medi

-t CLrOL LN exprassion
—|ﬂ ICLthmer i averf low
v et amplemented

I read only

; QDOs system error messages. The ercor
2353age is the valye to vhich the

sult’ is set when an error occurs during
Possible Cause
An 1/0 operation did not  complete

before it tjmegd out,

;:e QL has no memary available
ravameters for creating 3 :
invalid valyes, 7 “ndow vers
The 1nput 158 tan

e
puseane ger  than the irpe
Specified channel has not been opened

File does not o
2¥L5C or n
microdrive, © cartridge ar

Attempt ro create a Fila thar

Drremor already
The specified F i i
e Lle iy already being

The last tomponent of a fle
a;rvady been read. )
M:crod;ive cartridge is full .
Specified device dres not ex:isr.

fag

N1,

Cartridge 1s write protected,

INDEX

Address, predeclared type
Acreg, predeclared type

Array Type

Assignment compatibility
Assignment statement

Attach predeclared procedure
Available memory

Bocdlean type

Case statement

Char type

Close predeclared procedure
Colour, predeclated type
Commands

Comments

Compile command

Compiler errors

Compiler options
Compound statement
Concatenation character
Conditional statements
Console window

Constant defiplitions
Copy command

Data typea

Default microdrive

Delete command

Delete predaclared procedure
Ditectory command

Dreq, predeclared type

Editor
Edit command
Fnumerated types
Errors
Compiler
/0
Run-time
System
Expressions
Exit command

File names

Piles

FPile type

for statemeank
Forward declarations

- 8% .

58
58
i1
40
41
55

30

45
10
ER]
58

25

9,71
10

42
6,17
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Punctiong
standard
QL specific

Gar standard procedure
Goto statment
Graphics procedures and functions

Help window

Identifiars

I statement
Lnput and Qutput
I/C errors
Integer type

Label declaration

Machine code routinas
Mark standard procedure
Maxint
Memory acvcess procedures
Menu

System menu

Editor menu
Mepu window

New standard procedure
Nuympber s

Output

Parameters of procedures and fonctions

FPascal Syntax

Poiater typm
Procedures

Fur srandard procedure
UL graphues

Gl windows

Rewd standard procedure
fleal rype

Barard rypes

Reilease standard procedure
Repdat atatement
Feper i tion atatements
Reset standard procedure
Rewrite atandard procedure
Run <ommand

Ran-vima errorcs

Scalac typesy
Ser Lype
Startup
Statements

- 86 -

50
&7
58

55,68
16
58

7

24
44
3l
57
28

25

6]
37,138,468
29

37,138,680
2]

53

48
22,76
17
47
55,68

ey

Sering arcays
Sering constants
Subranges

System errors

Text files

Type compatibility
Type definitions
Types, data

variable declsrations
wWhile statement

Window procedures and Functions
With statement
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1
24
31
ed
56
40
26
28

6
43

58
i6
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