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MCC Pascal 68000 for the Atari ST is a powerful package Incorporating a
Parameters full screen editor, & one-pass Pascal compiler which conforms to the [SO
Miscellaneous standerd, and & linker. In addition, there are libraries which allow
Order of Evaluation ¥ access to GEM graphics. Each of these components is described in the
following five sections of the manual.
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each topic is usually presented in full technical detail as it occurs. Some
Command L.ine Errars . referenca to toples not yet encountered ls therefore unavoldable, but
Control File Errors ; : some care has been taken to keep these references to the minimum and to
i make speclfic cross reference wherever necessary.
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Processing Errors and Warnings l : .3
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It is strongly recommended that you makea backup copy of the supplied
disk before using the programs. :
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. where <‘ﬂln> {s any file name, . -
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. MCCPa scal 68000

The Screen Editor

Introduction

The Metacomeco screen editor ED may be used on the Atarf ST computer
to creats a new flle or ta alter an existing one. The text is displayed on
the screen, and can be scrolled vertically or horizontally a3 required.

Aler inserting and opening the ;:Iisk. the editor can be invoked by
double-clicking on ED.TTP and typing the required parameters. The
formal is

{rROM) <flle> (SIZE <n>]

d

An attempt-is made to open the flle speclfied as FROM, and If this
succeeds then the file Is read Into storage and the first few lines
displayed on the screen. Otherwise a blank screen s provided, ready for
the addition of data to the new flle. The text buffer used to “ald the file
may be altered by specifying a suitable valuc as the SIZE keyword. The
default Is 16500 words, which is sufficient to edit a file of about 60K
bytes. It may be Increased as required (subject to the amount of available

memory).

If invalid arguments are given then ED will re-prompt for the command
lne giving the user an opportunity to exit from Gem,

When the editor Is running the bottom line of the screen is used a3 n
message area and command line. Any error measages are displayed here,
and remaln displayed until another editor command ls given.

Edltor commands fall into two categories - immediate commands and
extended commands. Immediate commands are those which are executed
Immediately, and are speclfied by a single key or control key
combination. Extended commands are typed in onto the command line,
and are not exscuted until the command line {3 finished. A number of
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Screen editor - Pascal ( 8000

eflcn“ed commands may be typed on & single command line, an: any
commands may be grouped together and groups repeated automati ally,
Most immediate commands have a malching extended version.

Control key combinations are described a3 CTRL/N meaning contiol N,
and some keys are described by the dedicated key on the keyboard. In
some cases dedicated function buttons on the ST keyboard can be used
instead of the control key combinations if required.

‘ The editor attempts to keep the screen up to date, but if & fu-ther

L command is entered while it is attempting. to redraw the display, the

command is executed at once and the display will be updated later, vhen

there is time. The current line is always displayed first, and is alwa /s up
todate. g

The mouse of the ST is not supported by the editor and therefore s/ ould
not be used during an editor session. It should also be noted that the
non-standard underline key (next to BACKSPACE) is nol sypported.

Immediate commands

Cursor control

The cursor is moved one position in either direction by the cursor control
keys. Il the cursor is on the edge of the screen the text is scrolled Lo nake
the rest of the text visible. Vertical scroll Is done a line atl a time, vhile
horizontal scroll is done ten characters at a time. The cursor canrot be

F moved ofT the top or bottom of the file, or ofT the left hand edge of the text.

The HOME key will take the cursor to the right hand edge of the cu rent
line'unless the cursor is already there, in which case [t will be moved to
the leNt hand cdge of the line. The text will be scrolled horizontelly If
required. In a similar fn'sﬁion CTRLVE (or key F10) places the curior at
th ITtarL of the first line on the screen unless already there, in whicl case
ity placed at the end ofthe last line on the sereen. [t should be notec that

. HOME tak=s noaccount of margin settings.

e e — —
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The control combinations CTRL/T (or key F9) and CTRUT? ::r isey :‘:l
take the cursor to the start of the next worq or to the space fo n.wmlg .
previous word respectively. The text will be scrolled vertically o;
horizontally as required. The TAB key moves lhe.cursor to the next ta
posltion, which Is a multiple of the tab setting (initially 3).

.-- loserting taxt | !

Any letter typed will bs added to the text in the position indlcated by the
cursor, unless the line is too long (there Is 2 maximum of 255 characters
In a line). Any characters to the right of the text will be shulled up to
make room. If the line exceedy the size of the screen the end of the line
will disappear and will be redisplayed when the text is scrolled
horizontally, If the cursor has been placed beyond the end of the line, for
example by means of the TAB or cursor control keys, then spaces are
inserted between the end of the line and any inserted character,

The RETURN key causes the current line to be split at the _po:ltlon
indicated by the cursor, and a new line generated. Il the cursor is at the
end of a line the efTect Is simply to create a new, empty blank line after
the current one, Alternatively CTRL/A (or INSERT) may be used to
generate a blank line after the current, with no split of the cu‘rrent line
taking place. In either case the cursor is placed on the new line at the
position indicated by the left margin (initially column one).

I"the cursor Is at the beginning of a line, s RETURN hu. the efTect of
creating a blank line before the current line. The cursor will stay at the
beginning of the current line. This can be used to generate a line above
the first line of a'file.

A right margin may be set up so that RETURNs are zuto‘malically
inserted before the preceding word when the length of the line being
typed exceeds that margin. In detail, il a character is t)(p.cd and the
cursor is at the end of the line and al the right margin position then an
sutomatlc newline Is genersted. Unless the character typed was a space,
the half completed word at the end of the line i.s moved down Lo the newly
generated lne. [nitlally there is a right margin set up at calumn 80, The
tight margin may be disabled by means of the EX command (see later).
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Skreen editor M
| : Il .

Il text has been entered in the wrong case, the control combiratlon
CTR;JF (or key F5) will change the case. Move the cursor tv the
pffending character and press CTRL/F, any lower case letters will then
change to upper case, and upper case letters will change to lower case.

Deleting text

The BACKSPACE key deletes the character to the lel of the curso - and
moves'the cursor left one position unless at the start of a line. Th: taxt

, will be scrolled if required. CTRL/N (or DELETE) deletes the charactar

st the current cursor position witheut maving the cursor. As with all
deletes, characters remaining on the line are shuMMed down, anc text
w'hicih way invisible beyond the right hand edge of the screen may now
become visible. J '
(T

| The mction of CTRL/O (or key F2) depends on the character at the cursor.
If this character Is a space then all spaces up to the next non-: pace
character on the line are deleted. Otherwise' characters sre deleted from
the cursor, and text shuffled left, until a space is found. The CT IL/Y
|command (or key F4) deletes all characters from the cursor to the end of

the line. The CTRL/B command (or key F3) deletes the entire cu-rent
line. ;
il

Scrolling

7o

Besides the vertical scroll of one line obtidined by moving the cur:or to
' the edge of the screen, the text may be scrolled 12 lines vertical y by

means of the commands CTRL/U (or key F6) and CTRL/D (or key F7).
CTRL/D (or key F7) maves to previous lines, scrolling the text down;
CTRL/U (or key F6) scrolls text up moving to lines further on In the file,
The CTRL/V command rewrites the entire screen, which is useful if the
screen is altered by another brogram besides the editor. ;
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Repeating commands

The editor remembers any extended command line ‘l.\'P"d' ".‘d this set of
extended commands may be executed again at any time by simply typing
CTRL/G (or key F1). Thus a search command could be set up as the
extended command, and executed In the normal way. If the first
occurrence found was not the one required, typing CTRL/G (or key.Fll
will csuse the search to be executed again. As mo.st Immediate
commands have an extended version, complex sets of editing commands
can be set up and executed many times. Note thal if the extended

. command line contains repetition counts then the relevant commands in
‘that group will be executed many times each time the CTRL/G key (or Fl

key) is pressed.

"Extended commands }

’

Extended command mode is entered by pressing the ESC key.
Subsequent input will appear on the command line al the bottom of the
screen. Mistakes may be corrected by means of DELETE in the normal
way. The command line is terminated by either ESC or RETURN. In the
former case the editor remains in extended mode after executing the
command line, while in the latter case it reverts to immedlate mode. An
empty command line is allowed, so just typing RETURN after typing
ESC will return to immediate mode.

Extended comrAands consist of one or two letters, with upper and lower
case regarded as the same. Multiple commands.on the same command
line sre separated from each other by 2 semicolon. Commands are
sometimes followed by an argument, such as a n!.zmber or a string. A
string is a sequence of letters introduced and terminated by a delimiter,
which is any character besides letters, numbers, space, semicolon or
brackets. Thus valid strings might be

:Hellol: '

n‘./z-

/hapey/ 123 feetl
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Most immediate commands have i carrespanding extended version. See
the table of commands for full dutails

i‘rég‘rnm contral

The command X causes the editor to exit. The text held in stor:ge is
written out. te file with the current exlension, and the editor then
terminates renaming the old i« tif it exists) with .BAK. Alterna ively
the Q command terminates immediately without wriling the tufTer;
confirmation is requested in tkis cuse if any changes have Leen made to
‘the file. A further command allaws a 'snapshot’ copy of the file to be made
without coming out 6f ED. Thix is the SA command. SA saves the text to
a named file or, in the absence of a named file, ta the current fil:. For

example:
i
*SA /saved.tex/
or
*SA

This command is particularly uzeful in areas subject to power [ailure or
surge. It should be noted that SA follpwed by Q is equivalent to the X
command. Any alterations made hetween the SA and the Q will cause the
ﬂ"\e'ssage

’e

Fdits will be lost - type Y to confleom:

ta Le displayed; il no alleratinns have been made the program ‘vill be
quitted immediately with the file saved in that state. SA is also useful
because it allows the user tn specify & {ile name other than the carrent
one Itis therefore possible Lo make copies at difTerent stages an place
them in different files or withdilTerent extensions.

The U command causes the last change to be ‘undone’. The editor takesa’

copy of the line the cursor iz currently on, and modifies this when
characters are added ar deleted. The changed copy is replaced bak into
the file when the cursor is muved off the current line (either by cursor
| control, or by deleting or inserting a line). The copy is also replaced when

6
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any scrolling, either vertlenlly or harlzontally, is performed. The U
hanged copy to be discarded and the old version of

command causes the ¢
ote that the U command Is

he current line to be used instead. N
equivalent to pressing the UNDO key.

The SH command shows the current state of the editor. Information such
a3 the value of tab stops, current margins, block marks and the name of
the file being edited is displayed. Note that the SH command is
equivalent to pressing the HELP key. Tabs ure initially set at every
three columns; this can be changed by the command ST, followed by a
number n, which sets tabs at every n columns. The left margin and right
margin can be set by SL and SR commands, again followed by a number
indicating the column position. The left margin should not be set beyond
the width of the screen. The EX command may be used lo extend
margins; once this command is given no account will be taken of the
right margin on the current line. Once the cursor is moved off the current
line margins are enabled once more.

Block control

A block of text can be identified by means of the BS (block start) and BE
(block end) commands. The cursor should be moved to the first line
required in a block, and the BS command given. The cursor can then be

. moved to the last line wanted in the block, by cursor control commands

or in any other way, such as searching. The BF command is then used to
mark the end of the block. If any change is made to the text the block
start and block\\cnd become undelined once more.

Once a block has been identified, a copy of [t may be moved into anather
part of the (ile by means of the 1B (insert block) command. The
previously identified black is replicated immediately alter the current
line. Alternatively a block may be deleted by means of the DB command,
afler which the block start and end values are undeflined.

Dlock marks may also be used to remember a place In a file. The SB
(show hlock) command rescts the screen window on the file so that the
first line in the block is at the top of the screen.
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le by means of the WD commind. The
ts a file name. The file is
tents, and the buffer writlen
and. The file name given us
diately folloiring Lhe

A block may also be written to 1 fi
command is followed by a string which represen
created, possibly destroying the previous con
to it. A file may be inserted by the IF comm
the argument string is read into storage immme
current line.

of the file, so that the first
The B command n.oves the
he last line in the [ile 1s the

lThe command T moves the cursor to the top

line in the file is the first line un the scree

cursor to the battom af the file, sn that t
£ 1‘|bcmom line on the screen if possible.

The commands N and P move the cursor to the start of the nex' line and
ctively. The commands CL and CR move tiie cursor
‘onle place Lo the le or one place o the right,

ptevious line respe

while CE places the cursor al the end of the current line, and C¢ placesit

Vovement with P and N is relative to the current line (the lin
hat is lo say, ynu can move so many lines before or after
times useful to be able to nove loa

is pointing atl. t
the current line. tlowever, it is snme
clineinafile. [fthereis an errar at line 222,

will move to the errant line (T &

| Alreadj). The top is reached almost instantly;
then scrolled until the final line is shown, L
method. The command M.takes & line num
which saves time and [rdstration.

superfluous il you are =t the top
the following llnes are |
les make this & tedious
ber, moving to it instantly

R e

H

b

&

— e am Y ——

| e

c e ——

I P B S eh mipaly 8

MCC Pascal 68000 = Screen editor

Searching and Exchanging

Alternatively the screen window may be moved to a particular context.
The cemmand F [s followed by & string which represents the text to be
lncated. The search starts at one place beyond the current cursor position
and continues forwards through the [ile. If found, the cursor is placed at
the start of the located string. To search backwards through the text use
the command BF (backwards find) in the same way &3 F'. BF will find the
last occurrence of the string before the current cursor pasition. To find
the earliest occurence use T followed by Fito find the last use B followed
by DBF. ’

The E (exchange) command takes & ltriﬁg followed by further text and a
further delimiter character, and causes the first string to be exchanged
la the last. So for example ° £ e

E /wombat/zebra/ .

.l :

would cause the letters ‘'wombat' to be changed lo ‘zebra’. The editor will
start searching for the first string at the current cursor position, and
continues through the file. After the exchange is done Lhe cursor is
moved to after the exchanged text. An empty string {s allowed as the
search string, specified by two delimiters with nothing between them. In
this cass the second string is inserted at the current cursor position. No

uccount is taken of margin settings while exchanging text.

A variant on the E command Is the EQ command. This queries the user
whether the. exchange should take place before it happens. Il the
response is .\\lhcn the cursor is moved past the search string, otherwise
the change takes place as normal. This command is normally only useful
inrepcated groups.

All of these commands normally perform the search makinga distinction
between upper and lower case. The command UC may be given which
causcs ull subsequent searghes Lo be made with cases equated. Once Lhis
command has been given then the search string "wombat” will match
“Wombat®, "WOMBAT", "WoMbAL" and so on. The distinction can be
enabled again by the command LC.
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. [}

Alering text

.

The F. command cannot be used to insert a newline into the text, but the |
and A commands may be used instecad. The | command is followed by a
string which is inserted as a complete line before the current line. The A
command is also followed by a string, which isinserted alter Lhe current
line. l and A are unefTected by inargin settings.

The S command splits the current line at the cursor position, and acts
just as though a RETURN lhaul heen typed in immedisgte mode. The J
command joins the next line anto the end of the current one. Where the
left hand margin is greater tnan 1 the J command will include the
numberol spaces fromcoluinn | o wherever Lhe margin has been set,

The D command deletes the current line in the same way as the CTRL/D
key in immediate mode, while the DC command deletes the characler at
the cursor inthe same way as CTRI/N.

Repeating commands

Any command may be repeatad hy preceding it with a number. For
example,

{ E /slithy/brllligy
§s
will change the next four occurrences of 'slithy' to ‘brillig'. The sereen is
verified aRer each command. The RP (repeat) command can be used to
repeat a command until an error is reporled such as reaching the end of
the file. Far examplc

RP E /slithy/brillizg/

.

will change all occurrences ui"slithy' to brillig’.

Commands may be grouped tagether with hrackets and these command
groups execuled repentedly. Command groups may contain further
nested command groups. For exarmple,

&l

MCC Pascal 68000 . ’ Screen editor

RP ( F /bandersnatch/; J IB; H )

will insert three copics of the current block whenever the string
bandersnatch’is located.

Note that some commands are possible, but silly. For example,

RP SR §0O
will set the right margin to 60 ad Infinitux. However, sny sequence
of extended commands, and’ particularly repeated ones, can be
interrupled by typing any character while they are,.aking place.
Command sequences are also abandoned if an error occurs:

WARNING: This screen editor supports HIGH and MEDIUM resolution
only. Do nct attempt to use this editor on a LOW resolution monitor; if
you do, certain undefined efTects may occur. '
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Im.rﬁediate Commands

CTRI/Aor [nsert
CTRL/Dor F3
CTRL/Dor F7
CTRL Lt arF10
CTRL/ForFs
CTRLGeor F1
CTRL/H or "Left arrow"
CTRLAor Tab

CTRLA or 'Nown arrow’
CTRL/Kor ‘Uparrow'
CTRL/Mog Return
CTRL/N or Delete
CTRLQor F2
CTRL/Ror F8
CTRLMTor F9
CTRL/Uor F6
CTRLYV

CTRL/X or 'Right arrow!'

CTRL/Y or F4
CTRLA or Esc
CTRL/|orClrilome

Insert line

Delete line

Scroll text down

Move to top or hottom of screen
Change characler case

Repeat last extended command
Cursor lelt

Tab

Cursor dowag

Cursor up

Return .

Delete character at cursor
Delete word or spaces

Cursor to end of previous word
Cursor to start of next word
Scroll text up

Verify screen

Cursor right

Delcte toend of line

Fscape (enter extended mode}
Home (cursor to start/ end of line)

Extended Commands T

This is a full list of extended commands, including those which are

merely extended versions of immediate commands. In the list, /s&/

indicates a string, //U/ indicates lwo exchange strings and n Indicates &

number °

Aly
B
ne
BF
BS
Ct
CL
CR

Insert line after current

,‘Siove to bottem ol file

Block end at cursor
Backwards (ind

Dlock startal cursar

Move cursortoend af line
Move cursor one position leflt
Move cursar one position right

12
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- CS

D

DB

DC
LYY
FQ/uY

- EX

Fis/
[/s/

1B

[F /s
J

LC

Mn
N

P

Q

P
S

SA
S8
SH
Stn
SRn
STn
T

U
WD /s/
X

Move cursor to startof line
Delete current line

Delete block

Delete character al cursor
Exchangesintot
Exchange but query first
Extend right margin

Find string s

Insertline before current
Insert copy of block
Insertfiles

"Joincurrent line with next

Distinguish between upper and
lower case [nsearches

Move to llnen

Move cursor to start ol next line
Move cursor to start of previous line
Quit without saving text |

Repeat untll error

Split line at cursor

Savetexttolile

Show block on screen -

Show information (= Help key)
Setlet margin

Setright margin

Set tab distance

Move to top of file

Undochanges onceurrent line (= Undo key)
Equate U/C and Ucln searches
Write block to file s

Exit, writing text to file
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Running the Compiler

Running the Compiler

Aoﬂer.lmserting tlnd opening the MCC Pascal 68000 compiler disk, the

chmpl er can be invoked by double-clicking on PASCAL.TTP and typing

th: ‘r::?:t.rlcd pa.:Iamctcrs (see below), If you t,\;'pc iHegal parameters then
iler w . i i

e GP{:M_ ill re-prompt for the command line, giving you a chance ta

The format of the command line is:
<source-flle>(TO <object-£lle>)(<options>)

<source-file> is a self-contained MCC Pascal 68600 .prognrn

<object-file> is the object code program produced by the successful

cc;l‘mpllation of <source-code>, Note that <object-file> is optional; thls
allows <source-file> to be passed through the compiler without
producing a corresponding object code program.

r

i alas GEXL

LT S

" MCC Pascal 68000

Running the Compiler

Options

Uptoeight options are available:

if specified, an output source compilation
listing is generated by the compiler. The st
file gives useful information ~ about the
compilation. [t supplies the name of the [ile
compiled; a listing of the source code with each
line, statement and level of logical nesting
numbered, any compilation errors found,
positioned t the relevant place in the source
listing; details of the block structure of the
program, procedures, functions and associated
storage; details of the identifiers declared and
their assoclated storage.

1. LIST <llst-file>

ir spcciﬂed,{— ran-time range-checking is
disabled for the reaulting object-code program.
With range-checking disabled, programs
execute much more efliclently but are prone to
unpredictable results if data type mismatches
are encountered. A finished program should
always be compiled with this oplion.

2.NOCHECK

3.EXTEND if  specified,

makes available to the
programmer  the MCC Pascal 68000
\ extensions to the [SO standard. (See Chapter

B for a list of these exlensions.) You will need
to use this option If you wish to access the

graphics library.

15
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Running the Compiler

M. Pascal 68000

4. CEM '
[

5. WS <size >

6. CASE

T.VER <ver.file>

8. OBJ <code.letler >

if specified, gives Continuous Error Messages
to the console. This is useful if the compiler is

"being run. from a batch [ile and conscle

interaction is not required. Note thal if the
VER optinn is used (see below) then CEM is
autometically set on,

if specified, the program is compiled within
the given workspace size, <size>. The size
given should be in Kbytes and the default is
J0K. ‘

il specified, the compiler will be case sensitive
towards variable nomes. This option can only
be us+d In conjunction with the EXTEND
option (see above),

U specified, a file is created and all output that
the compiler would normally sent to the
console is sent to the verlfication file instead,

_Note that CEM (see above) is automatically

seton if verification flle is given.

this option détermines the type of module
format produced. The choice of object module
will depend. upon which lHnker is used (see
below). If specifigd, the <code-letter> mus:
be either G to produce GST format compatible
with the LINK program supplied with this
package or J ta produce CP/M-68K format
compatible with the linker called LINKES
supplied with the Atari Software Developer's
Kit. The defaultis G.

r
.

TR

" MCC Pascsl 68000

R s a=Eas . -

Runnimg the Compiler

if specified, the compile time error message
;'ll:pfe’ASCAL.ERR is assumed to be on lh.e
given drive <drive>. The default drive is

A

3 ERR <drive>

. Compilation.

Any errors apart from warnings detected by the MC(? Pasc:lrﬁcﬁr(:’?)?
compiler cause suppression of further code generation. c['n i
message logether with the erroneous portion of source text are disp| I}’d)
on the console {or in the verification file if the VER option is specifie i.
Alsa, il the LIST option is specified at complle. tln'\e. lh'c error messagehs
outptt at the sppropriate point In the compll_:uon listing. Unless the
Continuous Error Message (CEM) option or verification f.'xle (VER) option
is specified, compilation continues aller hitting the carriage return key,

" wlth errors being reparted as necessary,

|

" Aler each error the user is given the chance to abort the compilation

(unless the CEM or VER option is specified). Pre'ssi'ng control B at any
point during the compilation also causes the compilation to abart.

]

Examples

To compile an MCC Pascai 68000 source ﬁlc.FRED.PAS. which s
writlen in standard (1SO) Pascal, creating l.he list file FRED.LST but
without cre'atlnf an object file, the command line [s;

FRED.PAS LIST FRED,LST

Tuo compile an MCC Pascal 68000 source file PETE.PAS, which con.talm
txlensions to SO Pascal, to 2 GST format object ﬁl_e PETE.BIN which Is
compalible with the program LINK, without stopping alter any errors to
wait for console input, the command line is;

o ——
.
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Running the Compiler Moo Pascal 68000

. |
PETE.PAS TO PETE.BIN CEM EXTEND
¢
To compile an MCC Pascal 68000 source file BERT.PAS written In

standard 1ISO) Pascal to a CP/M-63K format object file BERT.O, using a
workspace of 40K, the command Iine is:

BERT,PAS TO BERT.O OBJ J WS 10
Linking a program

The object-file produced by the MCC Pascal 68000 compiler must be
linked with the Pascal startup sequence STARTUP and the Pascal
run-time library PASLIB to produce an executable program. .

As mentioned above, the type of nbject module format produced by the
MCC Pascal 68000 Compiler depends upan which linker is to be used.
The linker supplied with this package accepts GST object module files as
input. If you have the Atari Development Kit then you may wish to use
the LINKEB linker which accepts CP/M-68K object module files as input.
(In this case see the documentation supplied with the Development Kit
fordetails of how torun LINKG68.)

The following insutructions assume that you have produced a GST
format object module and that you are using the supplied linker
LINK.TTP. (For full details of this, see Section C.)

The linker is invoked by dauble-clicking on LINK.TTP and typing the

required command line, The simplified format for the command line for
LINK isjust; '

<object-‘{ile> <commanc-file>

where <object-file> is the name of the GST object madule file produced
by the Puscal comnpiler and <camnand-file > is a suitable command file
far the finker. Although full details of the layout of command files are

given in Section C, the lile PLINK.I.NK supplied on the Pascal Linker

18
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MCC Pascal 68000 Running the Compller

disk will be suitable for Pascal programs which do not require
user-written external files to be linked in. This file simply tells the
linker to link STARTUP.BIN, the <object-file > from the command line,
PASLID.BIN, snd FINISH.BIN, It aleo apecilies the stack space to be
sllocated to your executable file (this is set ta 10K and should be changed
sy appropriate),

Note: The Pascal libraries STARTUP and PASLID have been supplied
In both CP/M-68K and GST object- module format. Ensure that you
match the correct versions with the linker:

for the CP/M-68K linker, LINK68, use STARTUP.O, PASLIB.O and
FINISH.BIN;

for the GST linker, LINK, use STARTUP.BIN, PASLIB.BIN and
FINISH.BIN. _
R

o

Exsmples

Having compiled an MCC Pascal 68000 source file PETE.PAS to produce’

: : A |
2 GST format object file PETE.BIN this must be llqked with the Pasca
startup sequence STARTUP.BIN and the Pascal library PASL.IB.BIN
and FINISH,BIN to produce an executable file PETE.PRG using the
following LINK command line;

PETE PLINK

\
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&

Running the Pascal program

Torunanexecutable I'G file, double-click on it [rom the desktop.

As discussed in Chapter 6, it is passible to match external fles at
run-time with main program parameters. To do this the .PRG file should
be installed as an application hy apening the disk, selecting .PRG and
using the Install Application aption from the desktop. .PRG should be
given the "TOS-takes-parameters™ application type. (For more
information on this see the Atari ST User -Guide.) Altcrnauvcly
renaming the .PRG file as . TTP has the same effect.

To run the executable .PRG file double-click on it from the dcsklo_p and
match the main program paramclers as required.

Example (see last example program of Chapter 6)

Ifthe first line of the ["ascal source [ile is

PROGRAM Transfer (output,Fileln,FileOut)

then having run the MCC Pascal 68000 compiler und the linker to
produce the executable file TRANSFER.PILG, install and run this file as
above. Tomatch the parameters typt,

Fileln = B:FRED.REL FileOut = A:BILL.REL

where we wish to use LFREND.REL as the data file to copy and
A:BILL.REL as the name of the copy.

20
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The Linker MCC Pascal 68000

The Linker
How to Run the Linker

Loading Lthe Program

To run the linker from the desktop, Insert the disk into either drive and
double-click on the appropriate fcon to obtain a directory listing. next
double-click on the directory entry LINK.TTP to run the linker program,

The linker pregram will load and will prompt for a command line. See
below for details of the command line format.

)

Command Line Format
The formatof the command line 1s:
(module (control [listing (program}}]] [optlon]

‘The varlous command line specifiers are shown In the order in which
they must appear. Optlonal specifiersare shown enclosed in brackets,

module : \ Specifies the name of an object file to be used as Input
to the linker.

control Specifies the name of 2 control file from which a list
of instructions are input and acted upon. 1

listing /i Specifies the name of the listing file which the linker
will generate. This shows the commands used In the
production of the link.xnd & map of the layout of the
executnble file. The map will also show a It of all
global symbols and their values an option cross
refcrence giving the modules which reference them,

.21.
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MCC Pascal 68000

The Linker
.
program Specifies the name of the executable program flls to
. be generated by the linker.
Opdons

Linker options are specified as a hyphen followed by & word; in some
cases, additional text may be appended. The option word may be
supplied in either upper or lower case. Each option must be speclfied
separately with a separate hyphen. Options available are:

-WITH(Mlename] take the following nime a3 the control f[ile
name. A file name must be given with thls

. option. j

-NOPROG do not generate a program file.

-PROG(filename) generate a program file (default),

-NOLIST do ot generate any listing ou;p'ut.

-LIST generate a listing (default).

-NODERUG dn not nppend lisym'ml table to the binary file

output (default).

.DEBUG(ilename] append a,':ymbol table to the binary file

output.
«NOSYM do not generate a symbal table listing in the
listing file.
-SYM generate a3 symbol table listing. The listing

~,

 will be alphabetically sorted with the value of
the symbol with the section and module
name in which it was defined (default).

.22.
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The Linker MCC Pascal 68000
-CRF generate & cross reference form of symbal
wable listing. I this option is requested a
cross reference form of the symbol table is

generated instead of the symbol table list,
-PAGELEN n specify the number of lines per page for

paginated output. [l this option is not
supplied the value will default.

If an opticn is fo{lpwed by a [ile name (where applicable) the file name
will override the corresponding positional file name (il given) on the
command line, Il an option specifies that a file will not be generated
(-NOPROG. -NOLIST) then the file will not be generated even il a
positional file name has been given.

" Where conflicting options are given on the command line then'the last

option coded will take efTect; lor example;
-HOPROG -PROG FRED.PRG

will produce 2 program file, whereas
-PROG FRED.PRG -HOPROG

will not,

\
Coromand Line Processing

For Pascal, the minimum command line just consists of the name of the
object file produced by the compiler followed by the rame of the control
fle. The contral file must tell the linker to link in the Pascal startup
sequence, STARTUP.BIN, the object [lle specified on the command line,
the Paseal library, PASLIB.BIN and any other files or libraries (such as
graphics) needed by the Pascat program.

‘A standard control file, PLINK.LNK, is supplied with the linker and

should be used ta link your programs,

.23
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MCC Pascu! 68000 . The Linker

Construction of Qutput File Names

Il a2 module file name is g"vlc_n‘then the file name is examined. [fthe [ile
name does not contain a dol then the full file name becomes the base
file name, otherwise the file name with the file type (from the dot
onwards)stripped ol becomes the base file name.
My s

Il no module file name is given then the control file name is examined.
If the file name does not contain a dot then the full file name becomes the
hase file name, otherwise the file name with the file type stripped off
hecomes the base file name. :

The default names are then constructed [rom the base file name as
follows:

1) The listing file name is the hase file name. with *.MAP"
appended. :

2) The program file name is the base file name with “.BIN"
appended :

J) The debug file name is the base file name with ".SYM"
appended. R

[f an output file name is given explicitly either as a positional
parameler or in an <option> then the file name will override the
corresponding default name Any file name given explicitly must be
giveninfull as the file name will e used exactly as entered,

Input Pile Name Defaulta”

The linker has two Lypes of input file: the contral file, which tells the
linker what to do (il more information is needed than can be coded in the
command line) and relocalahle hinary files, which are the output [iles
from the compiler that contain the program Lo he linked.

For a module file name (or libcary file name), if the module fike name
contains a file type then the linker will use the file name exactly as

given. [ the file name does nat contain a file type then “.BIN" will be

.24.
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The Linker MCC Pascal 68000

If on open error occurs on this file then the

ded lo Lthe lile name;
sppended lo Lhe * BIN" again).

original file name isused instead (by stripping oT the

This defaulting, will apply to all module input comr'nnnds An the control
file as well as to any relocatable binary file name givenon the command
line.

If the control {ile name contains a file type then the linker will use tie
control file name exactly as given. [fthe file name does not cantuina file
type then *.LNK" is appended to the file name; il anopen error occurs on
this file then the original file name is used as the control filc name.

Command Line Examples
v )

MYPROG PLINK -NOLIST

Link the file MYPROG.BIN according tlo the instructlons in
PLINK.LNK. The program ls called MYPROG.PRG.

-WITH FRED

"Take FRED.LNK as the control file, place the program In FRED.PRG
xnd place Lhe [ull listing output in FRED.MAP.

\
~WITH BERT -LIST LST: -NOPROG

Take BERT.LNK as Lhe control file, du notl gencrate a program fils but
print the listing as it is produced.

-WITH PETE -PROG PETE.TTP

Take PETE.LNK as the control file, place the program in PETE.TTP
and place the listing output in PETE.MAP.

.25.
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MCC Paseal 68000 The Linker

Termination
!

¢
When the link has [inished, and if there have been no operating syslem
errors, the linker will issue a message giving the status of the link.

Linker Inputs and Qutputs

The linker uses the following inputs and outputs.

Command Linc Input

When run interactively, the linker will read a cammand line {rom the
keyhoard to tell it what to do. Any errors in the command line will
result in an error message [nllowed by a reprompt of the command line,
See Command Line Farmal ahave for full detuils of the commnnd line,

Control File

[Mthe command line includes a control file name the linker will expect as
input a single text file containinga list of instructions to perform,

The cantrol file is described in detail in The Control File below,

Relocatable Binary Files

The linker. an instruction frinn the command line and/or control file, wll}
read the Pascal startup sequence, the relocatable binury file produced by
the compiler and then scan the library.

The files are opened for random access ta allow modules to he extracted
independently (for EXTRACT and LIBRARY commands),

-26-
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* Screen Outpul

== The linker writes information to the screen to inform the user what Is

.. hoppening. This includes a sign-on message identifylng the program,
snd a prompt for a command line.

- = The linker writes all errors and warning messages to the screen snd on

campletion of the link will print a summnry of the number of errors and
warnings and the number ol undefined symbals (il any).

The linker also tells you when it is starting to read the relocatable
binary files for the first time and when it is starting to read the
relocatable binary files for the second time. The second pass can be
. expected Lo take a lot longer then the first puss il listings and/or
program output are wanted. :

The linker finally gives & message indicating the completion’status of
the link and il run interactively prompts sgain for another command
line.

Linker Listing Output

An optional linker listing will be generated, showing the commands used
in the production of the link and & map of the layout of the ex'ecu(nb!e
file. The map will also show a list of all glabal symbals und‘ their values
and an optional cross reference giving the modules which reference

them, \

4

Program File Output

The linker will oplionally generate a program ﬁle. which will be the
resull of combining the relocatable binary files. This file can be run by
TOS us u program. :

The linker will optionally append a symbol table to the program file
outpul for usc by a symholic debugger program.

“27-
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. The Control File

The Linker

The‘conlrol file is a text file which gives a series of instructions to the
linker. The complete set ofinstructions to the linker will be given here

for completeness; however some of them are pretty obscure and are not
necessary [or linking normaul programs.

Supplied with the compiler is & standard control file, PLINK.LNK. This
should be used (o link your PPascal programs with the Pascal startup
sequence, the Pascal library and with the graphics libraries if these are
heing used. ’ ..

Unlike the command line input the contral file input is nol interactive

* andany crrors in the control file will cause the link to be abandoned.

All letters in control file commands and command parameters may be in
“either case ascaseis not significant.

Comments in the Linker Conlrol File

: The linker accepts comments in the linker cantrol file ta explain to the
"reader what a particulur contral file dues. A line will be considered a
{ comment il the first charicter in the line is a star (*), semiceclon (;) or an
| exclamation mark (!). A blank line is also considered Lo be o comment,
j '
The use of comments in a cantrol filp may assist you in editing the
control file to suit your particular program.

.28.

H-gtn el

Tl DA

<

. v MCC Pascal 68000
The Linker 0

LS St e e B ¥

Standard Control File PLINK.LNK

¢ Standard control flile tor linking MCC lascal
. 68000 programs

d Step 1 - inltiallsation

L] EE XN EEFAENENEEENREEXXEEXR
. Pascal Initialisation must be inclucded first

INPUT STARTUP.BIN

. Step 2 - user. module

L EAIXRErEEEIEFNFEZCXINERNEES

' Now include the program output by the Pucn!.

2 compilec (from the coamand line)

. .

INPUT * . o

. J i 2

. Step ) - Pascal library s (ves Ciatedo)
L NIEEIESEENWSSAENRED

J Pascal llbrary - must alweys be included.

LIBRARY PASLIB.BIN v

* Foc uc|h extca module yau want tn include |n
. the link, include a llne of the focn:

& INPUT <file name> F

' /

5 Step 4 -~ tarminAatica

' EENIC IR ECEEAL ST ADLET

* Include the Pascai tetminatlon - Jhe
. module must be last,

. INPUT FIHISH.BIN

C Step 5 - GEM graphics liorary

¢ BN EEZIEINETIEIZENSECSSETITSRETT :

. GEM graphics ilbcacy is only incluvded \f yoor

» program is trylng to access graphics rcoutines
.29.
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. !
é . (by Uncommenting the line). Must appear after

. FINISH.BIN

.l

4 LIBRARY GEMLIB.BIN

4

L Step § - define stack size

$ Request 10K of daca space for run-tlme

v stack (change this value as required)

DATA 10K ™ 8
Modulc'lnpulCommands

There are three commands toinstruct the linker to read in modules frorﬁ
relocatahle binary files. All these commands use the same defaults for
{ile names as the module input file in the command line,

These commands are:

THPUT <file name>
LIBRARY <file name> S .
EXTRACT <module Name> FROM <fille name>

. I-
and mosi users will rarely need 1o use any other cammands.
(a) INPUT <file Name>

This command instructs the linker Lo read the flle named.nnd place
all modules encountered in the file inte the link. Include one
command lor each file Lhat you wish to include in the link.

o

Example: FaE
[HPUT-STARTUP.BIH
will include the file STARTUP.BIN.
A special case of the input command is the command

.30-
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INPUT *

which instructs the linker to input the relocatable binary file whose
name was given on the command line. This I'eature. lllows_ the
generation of a template file which can be used lovllnk : s:n'gle
program oulpul from the compiler with all the required libraries.
and this is the standard one PLINK.LNK already iho'f'n. The

1 template file is then used by & command line of the [ollowing form
(the -WITI is optional):

<module Eile name> (-WITH| PLINK

(bl LIBRARY <fi{le name> .
‘1(‘}/

This command instructs the linker t3 serrch the relocatable b'lnary
file named .(rom start to finish for nicdules which satisly any
currently “unresolved references in the link., When a module is
found which satisfies an unresolved reference it is included In the
link and the library search continues form the current position.

E e L LI v
All librarics?lhmicd withfa:;:al are ordered is?ﬁchi way that lhc)'&’
need only be searched dhce (i.e., only one LIBRARY, command). [f
you create your%’\?r'ﬁ\l‘ibraries. you may need to scarl them mare than
once; this may be achieved by including more than one LIBRARY
command specilying the same filename. You must, of course, tn‘clude
Al least one LIBRARY command for each library that you wish to
SCB‘;EF\J.‘-;

3
§

(c) KXTRAC’F‘\(quule nace> FROH <flle name>

Thls command instructs the linker to search the reloc?table binar'y
file specificd for the module requested. I the module is found it is
included in the link. Ifit Is not found an error message Is generated
and the link is aboried,

Include one extract command for cach module that' you wish to
cexplicitly include fromn the relocatable binary file,

This commend is-not required for linking Pascal. i
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MCC Pascal 68000 The Linker

dd) DATA <value>([K|

The DATA command specilies the amount of data space (o reserve
for a program for the stack and heap. The value may be decimal or
hexadecimal. This valuc is used by the operating system to allocate
room Tor the stack and heap. The value may he specified in hytes or
. Kbytes (1024 bytes). An allocation of 10K bytes should be sufTicient
for most Pascal pragrams

The Listing File b w

.. ;“JIL‘O'.II'!
The listing file consists of a series of reports to indicate what the linker
has done with the program file. The following reports are generated:

(a) Command line and control file information

This report indicates the command line used to pe?form the link and
a listing of the control file (if one was used), Any error messages
{rom processing of the control file are also placed in the report.

(b) Object module header information

This report indicates which commands were used for input of
modules and the module names read in by the command. Any error

messages produced while readifig the module files are nlso printed
here.

(¢} Load Map

This report gencrated aller pass | indicates where Lhe linker has
piaced everything. The load map is produced in increasing address
order with the following format:

Ve

(1) For each sectiona line in the flollowing lorm

- {a) Thesection type (AHGSOLUTE, SECTION, COMMON)
(b} Thescctionstart address
(c) The section end address
(dl The section name
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(2) For each subsection (contribution from & module) a line of the
following form:

(a) Thestart address of the subsection
(b) The end address of the subsection
(c) The module name

(3) For each entry point inarelocatable ar common subsoction a line
of the following form (in Increasing address order)

(2} The entry point address '
{b) The entry point name :

The load map Is then followed by three lists of the following form:

(1) Absolute symbolsin addressorder®
{2) User defined symbols in defined order ‘
(3) Undefined symbols in alphabetical order *

(d) Symbol table listing

‘The linker produces 2 symbol table listing of all globll_:ym.bols inthe
link in alphabetical order, For each symbol a line is printed
containling the following information:

(1) The value of the symbol (or 72772772 for undefined symbols)

(2) The symbol name . .
(3) The section name the symbol Is defined in'(or Absolute, defined

or undelined) ’
(4) The module nams (if defined within the module),

If the -CRF option Is used on the command line then if a symbol |y
referenced in other modules the symbol infomatlon ls followed by one
or more lines of module.names which reference the symbal. This
cross reference information Is followed by » blank line before the
next symbal table entry.

-33.
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Attions df the Linker

This chapter gives a briefdescription of how the linker functions and the
expected actions when errors are encountered. The linker functions are
split into several phases which are logically separate slthough each
phase may use infqrmalion extracted from previous phases.

-

Command Line Validation

In this phase the linker reads the command line and decides which Input

and output files to use. If the command line contains any errors the
linker will display an error message stating the problem,

If the c'ommand line s valid the linker will attempt to open all output
{iles requested and the linker control file (if & name is supplied). If the

opening of any file fails the linker will give a message Indicating the
problem.

If the linker is run interactively it will reprompt for another command

line. If not then the linker wi!] display & message indicating an Invalid
command line supplied and exit,

Control File Yalidation

If a control file name is given the linker will read the control file line by
line validating each command in turn, IT any errors are reported sl this

stage the linker will report the error but continue reading the control
file,

Il any errors occur in the control file the llnker will not perform the link
but the message ‘Errors in linker command file’ wiil appear, If run in

interactive mode then the linker will reprompt for another command
line. If run in non-interactive mode the linker will exit.

.34.
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Pass | of Relocatable Blnary Files

Il the command line and control file (If given) conLain. valid commands
the linker will lssue a message saylng 'starting pass 1’ and ucill read all
the relocatable binary files requested and determing the size of each
section Lo be placed in the output file. During this pass the linker will
lssue error and warning messages as appropriste to indicate any
problemas encountered.

Il the linker fails to open any requested input files or encounters any
ercors during this pass the linker will [ssue an error message stating the
problem and will continue processing the rest of the input files.

Atthe end of pass one il any errors have been encountered the linker will
print an error message summary and print the message ‘Link comgletcd
with errors’, In interactive mode the linker will reprompt for another
command line. In non-Interactive mode the linker will exit.

i e
Il only warnings have been detected the linker will conthwf with the
link. T

Between Pass Processing .
After pass 1 the linker determines where to place everything in the
‘program file and resolves all global symbols. The lond map Is generated
sl this time along with a list of all absolute, user defined and undefined
symbols,

\

Pa1s 2 Processing
Durlng this pass all the relocatable binary Nles nre reread and the

program [ile created complete with a program header. If any errors are
encountered at thisstage the link is aborted.
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Graphicg Library Interface

This section Provides
Library Interface (o {
and GEMLIR. )
Action’

A quick reference guide to the Metacom
; co Graphies
he CE.\! and AFIS Braphics libraries (GEMLIB.BIN

’ ey )
ource which s Provided on disk (1.IB0.ASM o LIB18.ASNM). To help you

ch routing is listed under the filename of the
n be found. The header file GEMLIB.INC

Libt

U v_opnvwk( work_[n,

. thandle, vork
) Open ﬂrluaiworkﬂation : ~out |

= e ek il
¥ Y_clswvwk( handle )
Close virtual workstation

,.(x 2de

& v_clewk( handle )

i ’ 3
Clear screen 1 current background colour = Svve
7

numfontsy = vst_load_fonta( handlec,

Loads al| fonts (other than system fonts, which

vst unload Eonts(/'handle
A o ¢+ sclect
Unloads all fonts )

vs_clipg handic, flag, vork in )

Ena\blc clipping to specified feclangle, or disable jt
4 :

v 5 V‘\
ke gLt
Pe-xm\\ & ok

152
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Lib2

v_pllne( handle, count, work_In )
Draw lines between coordinale pairs given

v_pmarker( handle, count, work_in )
Draw markers at coordinate pairs given

v_gtext( handle, x, y, string )
Wrlte graphic text

v_flllarea( handle, count, vork_In )
Draw a (llled polygon |

L)
/ s '
v _cellarray( handle, coords, rowlen, rowsixze, nrovs,
mode, work_in ) ’
Draw a rectangular plxelimage

v_contourfill( handle, x, y, colour )
Flood M1l i

vr_recfl( handle, coords )
Draw filled rectangle with nooutline

v_bub( hand'le, coords ) ;
Draw 2 [illed rectangle with anoutline

v_arc( handle, x, y, radius, stacta, stopa )
Drawanarc

v plesilcc( handle, x, y, radlus, starta, stopa )
Drawa pie shape =

v_circle( handle, x, y, radius )
PDraw acircle Y.
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veellaeg( handle,
[ ! stopa )
g Draw an elliptical are

Yradius, atarta,

v_cl}plt( handle, x,
slopa )
Draw an clliptical pie

Yo xradiug, ycadlus, stacta,

v_ellipse( handle, ., Y. xcradijusg

Drawan,”ipsc ycadius )

Fr)_rbox( handle, coords )
fawa rectangle with rounded corners

E_rtbox( handle, coords )
fawd filled rectangle with reunded corners

v_Justifled handle,

5 charsp )
tsplay text justified to fit given length

e e S T

Lib3

o i AT

7.

X+ Y. strlng, length, wordsp,

yswr_mode( handle, =ode )
Select the wriling mode

g:l__cqlor( handle, colour tgh )
ectthe red/greenstlu 4
¢ proportions i
i po for a particular colour value

actual gtyle = V.:.l/t.
SR L _type( handle,
Select the line drawing style €, style )

gsl__fudsty( handle, wask )
pecily the user dafined line drawing mask

154

¥

actual_width = vel width{ handle, width )
Select the line width

actual colour = val color( handle, colour )
Select the line colour

vsl _ends( handle, starts, cnds )
Select the line end style

actual_type = vsm_type( handle, type )
Select the marker type for the polymarker call

actual_height = vsm_height( handle, helght )
Select the marker height for the polymarker call

actual colour = vsm_color( handle, colour )
Select the marker colour for the polymarker call
i

. ¥
vet_helght( handle, helght, &charc_w, &char_h, &cell_w,
tcell h ) :

Select Lthe helght of characters using coardinate units

vet_polnt( handle, helght, &char_w, &kchar_h, scell w,
tcell h )
Select the helght of characters using points units

actual _angle = vet_rotation( handle, angle )
Select the rotation for characters

actual_font = vst_font{ handle, font_ )
Select the character font

actual _colour = vst_color( handle, colour )
Select the character colour for graphic text

actual ecffect = vst _effects( handle, effect )
Sclect the special effects for graphictext

vat_allgnaent{ handle, hin, vin, thactual, svactual )
Spacify the alignment of text with respect Lo/‘l coordinate point
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Gra hics!Jhranlnlermre Bl :
. *_‘*————.______,‘___; ascnl 6B0O00
~_-—“‘"—-—..-'

i ] |
actual lstyle » vs{_interiot( handle

¢ Specifly the style for fillin Style )

glheintcdnrofpulygnnse!c

actl._ul__colouc ® v8f_color( handle
Spcctfyl the colour 1o be used when Nlling :

actual flag = vaf perlnetcr( handle, Llag )

Turn fill area outling on or ollT

- i

vsf__‘udpat[ handle, pPattern, planes )
Specify the user deflinable fi]] pattern '

Vo _cpyfm( handle, aode, coords, source, dest )
opyarcctangulararca,opaque

VLt _cpyfm( handle, rode, coords, fource, dest, colour j
Opy a reclangular area, transparent

ve_trnfx( handle, source, dest )
Transform memory form definition block

V__gc.t_plxe“ handle, x, Y. &value, tcolour )
et pixel value and colour

e

/

.
I
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Lib5

vec_form( handle, form )
Define mouse cursor

vex_timv( handle, new_addr, old_addr, &mspertick }
Define timer Interrupt routine

v_shov_c( handle, reset )
Show mouse cursor

v_hide_c( handle ). . ’ ; ,

Hide mouse cursor !

'Vq_nou'sc( handle; ibut'ton, &x, &y )
Inqulre mouse position and state

vex_butv( handle, new_addr, old_addr )

Define mouse button Interrupt routine
1

vex_motv( handle, new_addr, old_addr )
Deline mouse movement interrupt routine

vex_cutv( handle, new_addr, old_addr ) '
Define cursor change interrupt routine '

vq_key_ s handle, tatatusx ]
Inquire keyboard status
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vq_extnd( handle, flag, vork out )
Extended enquire -

v¥q_color( handle, Colour, flag, rgb )
Enquire red/greensblue Prapartions of specified colour

vql__attributes( handle, ‘work__out )
Enquire atlribulcsconccrn_ingpolylines

vqu__attrlbutes( handle, vork_out )
Enquire attributes cancerning polymarkers

qu_attrlbutes( handle, work_out )
Enquire altributes concerning filling

vqt_attributes( handle, wock out )
Enquire allribul:smncerninglexl

vQt_extnt handle, string, ‘uo'rk_out )
Enquire size ofrectangle enclosing given text,
i
fC = vqt_width( handle, char, dwidth, L.laft', Leight )
_Enquire size ofcharacter cel| i :

index = vqt_name( handle, id, name ]
Enquire font name snd index nuniber

index = vq__cellnrsa)-{ handle, coords, towlen, fncows,
: Lcovwsize, Lrowused, gerr,
vork_out )
Enquire cellarray definitinn

i

vqln_mode( handle, dev_Lype, r.input__node )
Enquire input mode

158
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vqt_fontinfo( handle, tmin, Ldmax, dist, iwmaxwidth,
» work out )
Enquirecurrent font information

Lib7

’

vq_chcells( handle, &rows, &cols )
[nquire numberof:haractercel!s_

v_exit_cur( handle )
Exit alpha mode '

v_enter cur( han.dle )_.-1"
Enter alpha mode

v_cutup( handle )
Cursor up

v_curdown( handle )
Cursor down

v_cucright( handle )
Curm( right

v_curleft( handle )
Cursor left

v_curhome( handle )
Cursar home

v_ecos( handle )
Frase fromeursor to end of screen

v_eeol( handle ) .
Erase [rom cursor to end of line
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vs_ncuraddre:n[ handle, fov, col )
Cursar absolute addregy

v_.c:urtext{ handle, String )
Prln(strlngatcurrcntnlphn cursor pasition

v_tvon{ hand)e ]
Turnon reverse vides mod,

v_tvoff( hand]e )
Turn off reverse video mode

- ~_

vq_cs:raddress( handle, ¢row, Lcol )
Enqutrccurren{alphacursorposilian

stat.us = Yq_tabstatus( handle )
Enquire whether a mouse or tablet is avallable

despcur( handle, X, y )
Display graphics cursor at specified lozatjon

Y_fecur( handle )
Hide graphics cursor

id = appl_infty)

Initialise the AES: This cali Mmust precede any use of VDlor AES
s

rc = Appl_cead( ld’.l n., buffer }

ead bytes from 2 message pipe .

rc‘=‘app1-_urite( id, n, buffer )
Write bylcsluamcssugcpipe

LAn
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" Replay arecording of user Interaction created with appl__

ld = appl find({ name )
Find the id of another application

appl_tplay( buffar, n, speed ) -
trecord

n = appl trecord( buffer, size )
Meke a recording of user interactions

rc = appl exit() ;
Close down the application library

Libg

.
keycode = evnt_keybd()
Wait for a keyboard event

N = evnt button( clicks, mask, state, ix, Ly, &button,
ikstate )
Weit for a mouse button event

evnt_mouse( flags, «x, Y. ¥ h, émx, &tay, tbutton,
Lkstate )
Wait fo} R mouse mavement event

€Nt _meszag( buffer )
Wait for a message event

evnt_timer({ low, high )
Wail for a timer event:
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status = evnt_wultfq flags, clicks, mask, state,
flagsl, x1 yl, wl, hl,
' ' ‘ : bll
flags2, x2, y2, w2, h2, 4

buffer, low, high, &x, &y,
tbutton, ikstate, skeycode,
in )

Wait for a mixture of events

Current = evnt_dclick({ new, magk )}
S<torread back the mouse double click delay

S

Lib10

fc = menu_bar( tree, flag )
Display or erase the menu bar

ftc = menu_lcheck( tree, lten, tlag )
Display or erase a check mark next to4nenuitem

fc = menu_ienable( tree, it}g-. flag .)
Enable or disable a meau item

(C = menu tnoreal( tree, title, flag )
Display menu title in normal or reverse video

fc = menu_text{ tree, item, text )
Change the text of a menu item

menuld = menu register( id, text )
Install desk accessory menu ilem steing on the Desk menu

162

rc = objc_add( tree, parent, child )
Add anobject to the object tree

rc = objc _delete( tree, object )
Delete an object f[rom the object tree

trc = objc draw( tree, object, depth, x, Y, ¥, h )
Redraw the objects in a subtree using specified clip rectangle

obj = objc_find( tree, object, depth, x, Y )

Find an object under the mouse cursor :

tc = objc_offset( tree, object, &x, &y )

F.nquire the position of an object .

tc = objc_order( tree, object, p:oslltion.l)d

Movcanobj:cllonncwpo:ilioninpar:nlshstofchl ren

trc -~ objc_edlt( tree, object, char, index, type,
i tnewindex )

Allow the user to edit text withln an abject

re ¥ C\ijc change( tree, object, dumay, X, Y. ¥, h,

state, redraw ) ;
Change the state of an object, and possibly redraw it
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Libl2

T e

obj = fora_do( tree, object )
Startaninteraction with the user

ftc = forn_dhl( flag, x1, Yl, wi, hl, x2, Y2, w
Handledialogxneboxe:

R “.

button = fOtl‘__nlett{ defbutton,
Displayan alert message on the screcn

text )
button = forn_erfor( n )
Display analertaccording to the error numher

forn_cente:( tree, ix, by, &w, Lh )
Calculate the positianofa form centeredon the screen

2, h2

)

i i e
i B MCC Pascal 680
s

"Lib13

re = graf_rubberbox( X+ Yo ¥, h, ifw, §Eh )
Drawa rubber box, expending and contracting as user drags it

re = graf_dcagbox( bw, bh, bx, by, x, y, v, n,
Lfy )
Allow the User todrag.a box within a rectangle

4
€C = . graf_movebox( v, h, sx, sy, dx, dy )
Draw a box moving from one place to another

£C = graf _growbox( sx, 3y, 6w, sh, fx, fy, fw,
Drawan expanding hox vulline

164
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aw, sh )
. £ shrinkbox({ fx, ty, fw, th, sx, sy, .
L Ay m ograt_s! .
.1»';;.\,,.,hrinkmgboxouthne s
- te, outsta
= ¢ vatchbox| tcee, object, {astate,

i i ect
.I:;?'?r):ck mouse moving In and out of ob] ]
o rectlon
i f slide( tree, parent, object, 'di
b ver s = graf_s

v '?r)nck 1 sliding box within a parent

A

: , &bh )
dle = graf_handle( &cv, LE;, Lbwv
Y lrjlﬂe?urn the YDl handls used by the A

¢ = graf wouse( code, buffecr )
Ehangc Lhc;hape of the mouse cursor

. ikstate ) )
tx, hy, &button, rd shift keys
s q“c_“‘hu::enl p'O!illon of the mouse and keyboa
""" Enquire thec . -3

i P,
By

Lib 14

I ‘buffer )
tc = scrp_read( .
Read the current scrapdirectory name
rc = “sc:p_vrlte( buffer }
Write a new scrap directory name

Lib 15

rc = fse 4 nam : tbutton )
; o] P :llc Ame , )
b 1 in Ut( Plth ec, : 4 i ;
[‘ | b IIE .'.clcclurbox und a“.ﬂ lhe usert “llfiac W Lh t
)I!P a " w rio

% .
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S T : Lib17 |

Lib1g

“+  ¢c = rscc_load( filename f)l
vid = \-'lnd_crente( flags, x, Ye v, h ) i ”murzeme;nlomemorya
Creale(buldonoldisp!ay)anewwindow

er allocating spuce for it

o te = urc_f.:ee( )

(¢ = wind_open( vid, x, y, w, n ) Free the memory allocate

d'hy rsrc__load i '
Displayawinduwininilialsize |

Index, taddress )

- e = rarc_gaddr( tYPe-“n“cm in the resource file

¢ = vind close( widg ) Cet the address in memory o

Close a window. It may be opened agaln by Wind_opcnif.required : whin - s
; tc = rarc saddc( type, lndex, .l
i ¥ Store Lhe address of a data str.uctura

i

rc = vind_delete( wid )
Delete a window and free the space used

) £ ";b ect )
. cc = rerc_obfix(ltree, 5Ch”lcurcmrdtnaluu:pixels
fc = vind get( wid, field, fpl, ep2, ¢p3, (pi ) ; Convert the size of an object from
Getinformation ahout a window :
fe = wind_set( wid, tield, pi1, P2, pl, p4 )
Set window attributes
Libig

[ wid = wind find( x, Y )
tind which window is under the mouse cursor
i
e = wind_update( flag ) ; A
Interlock window updales

i

i
o

rc = shel read( command, ;at::.l )
Get command name and comman

graf, gem, command, tall )
r

tc = wind calc( mode, flags, ix, iy, iw, ih, Lox, toy, e Imrrd Bl

; Low, toh )
Calculate :.izcol’workarca__oren{ire window

ec,
tc = :hcl_uritc(.ex. ' ¥
Start up another application when th

ey

’ il T shcl_find( buffer ).

i dina presetlist
, Find a filename in tHe current directory an P

" value, buffer ) ;
cc shel enven( pvalue, el:f IR il ety
feenvi aram and relurn poin o
Seuarctenvironment fora p

! 167 v
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Appendix A: Pascal Syntax - Quick Reference Guide

A Pascal program has the following basic cutline:.

{(program heading)

PROGRAM <heading>

(coro Label-declnratlona}

LABEL 1,9%999;

/
(constant detinitions)
CONST <ldentifler> = <literal>;

(type definitions)

TYPE ° <ldentifler> = <type>;

(variable declarations)
VAR,  <ldentlifler(s)> 1 <type>:

(subprogcam declacations)
PROCEDURE or FUNCTIOH <headlng>;
BEGIHN

%@ .
(program statcments)

A-1

1. The word PROCRAK
and the prograa's
title

2. Declarations of
types, v._::lablu,
and so forth

1. Definitions of
procedures and
functions

4. The word BECINK

§. Any number of




Svntax Relerenen

! END.

Type definitions

ilrtdcﬁncd lypc::

INTEGER BOOLEAN ciiaR REAL
Enumerated Lypes:
TYPE colours = (red, blue
L L

SUbrlngc{ypcs; A

1

TYPE Somelntegers = 10..100;

SomeColours = red..green:

A2

MCC Pascal 68000

Statements divided
by semicolons

6. The word END
followved by a period

green, Yﬂllow,;

o

MCC Pascal 68:000 Syntax Relerence

SOT Lypes

TYPE HumberSet = SET OF 1..100;

ColourSet = SET OF SomeColours;
ARRAY types:

TYPE AnArcray = ARRAY (1..40,char} OF ‘red..gceen;

Palntbox,= PACKED ARRAY [colours] OF BOOLEAN;

RECORD types: }
fio = il
TYPE ARecord = RECORD _
(Thece are 4 tixed flelds...)
Fleldl 1 INTEGER;
Field2 : ‘'a'..'m';
Fleldd : (white, grey, black);
RECORD

\ END;
Fleldd : ARRAY (l..4] OF 'a‘,.'d*;
(...and one varlant Eield)
% CASE ATag = ATagType OF
Selectl : ( Fleld5 : REAL )3
Select2 ¢ ( Fleldt t BOOLEAN };
END;

A-J : ]




TYPE Collection

Pointer types:
TYPE Location = "ARecord;

Va_n'able Declarations

Somelnfo ! ARecord;

\

FILE types:

VAR {.num,diglts ; IHTEGER;“

MCC Pascal 68000
— 2MLL raseal 680100

= FILE OF ARecord;

Somenums = PILE OF INTEGER;

Procedure and Function Declarations

. As for the program block, except for the heading and ending with a

o 1.

PROCEDURE ASubcoutine ( 1

INTEGER; VAR n REAL )}

VAR §.k : INTEGER:
BEGIN
(procedure statements)
! -
END; ke
/

FUNCTION ASubroutine REAL;

N-4

- ekt il

;. P LS e

ey
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VAR 1,§,k & INTEGER;

8EGIN

.

ASubroutline := 5.0
END

Statements
Assignment statements:

Answer = RESUltl

Answer = a * b/ ¢ + .d;

ASet = (1, 2, l, x..¥. 7!:
COTO statements:

coTo 1i

2:\:(

:x y: (tacget)

{€unction statements)

A-S :
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IF stalements:

IF (Answer = S) OH
{Result <>
BEGIN 1) THEN

[statements)

END
ELSE
SEGIN

e

{statements)
EHD;
| FOR statements:

FOR | :» 10 TO 20 DO (or - I
FOR | :
BEGIN * 20 DOWNTO 10 DO)

(statements)

EHD;

A-B

Syntax Reference
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WIILE statements:
WHILE NOT (Answec > 5) AND (RESULT < 12) P
BEGIN ’

(statements)

EHND;

REPEAT statements:

REPEAT

(statements) -

v

_ UNTIL (Answer <=S) OR :(RESULT >=17}:
: < :

¢
‘ s T

CASE statements: i

CASE Answer OF .
A BEG;H . :
END;
§ : <statement?>
END;
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WITH statements:
Bl Funicnts it dix B: Compile-time E
b P Appen : Compile-time Error Messages
Field :+= s5;
This appendix lists the error numbers and corresponding messages
displayed by the Pascal compiler. When you generate an error, you
U should receive both the number and the message.
¢ Arithmetic expressions; T 12 Illegal character
2: Illegal character
N s A
N::i : Bumd 3 File ends inside quoted string
o 5 et 4: File ends inside a comment
H ml Hie §: Integer part of number is too large
N:JJ:L ;I:’{u:z 6; - PROGRAM expected
Lie ( Int i Identifier expected |
Huml HOD Num2 i Thin) o:‘ly } 8: "' expected .'P )
i 9.4 "' expected
10: A block cannot start with this symbol
Ll Missing dot at end of program
12: Text encountered alter end of program
X b BEGIN expected
14 A procedure has been declared as [orward but has nnt been
o " found
15: Syntax error
16 Alabel mustbe an INTEGER constant
A 17: | Label number expected
18: "='expected
{94 Typt has been Implicitly declaled, but actual defnition not
found :
o 20 “*expected
A AT 213 Undeclared label
g ; 22: . Thiskind ofidentifier cannot be used to start a statement
) 23 Type expected
24; ‘OF' expected
A8 _. ‘ B-1 |
] ‘, -~
e’l‘ ’ 9
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25
26
P
28 :
29
10 .
31
12
33
34
13,
36
3T
18
19
40 .
i1
42:
43
44
45:
16:
47
48 ;
19 ;
50
51:
52
8l .
54 ;
S0
50 -
S
58 :
59 :
60 :

MCC Pascal 68000

I"expecied
g”‘lf too long. it will be truncaleq
n W Iy ; 5
L‘nc:::}eco:jlli;;:d:orrc‘zcrrnnrtcd tnthe B field of nreal number
Cormitananst o, u. urce n.lc encountered
. sed between lahels

A type identifier must [atlgw '

T"expected

I"expected

Files cannat contajn liles

END expected

".'expected e

'T_vpc mismatch hetween suhrung:e haunds

The Nirst bound of the subrange is greater thyn the second
lllegal subrange type

Cunstant expected

Numher expreted

Type identificr expected

[dentifier aleeady declared in this hlack

ldentifier natdeclarnd :

Too many elements in type

Type is not countahle

Constant must be of another type

Mock name expected
Thc previous farward déclaration does not agree

Che parameter list should not be repeated
This block has been declared as forward for the secand time
Parameler expected m°
F'uncl[lon relurn type must he pointer, subrange, real or ordinal
;\faxlmum code size for main procedure exceeded

Sexpecled '
Cannot READ or WIITE zern items
A lield width must be ol lype integer
Expression ciuinnat be written
This relational aperator cannot be used between these types
Anexpressionoftype PACKED ARRAY OF CHAR required
The [N aperator cannot he used hetwean these types

n.2
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(5
62:

63:

64:

65 :
66 ;

67:
68:
69:
T0:
T
12
T3
T4:
75

16
11:
78:
79
80:
81:
82
B1:
_84:\
85
86 .
87:
38:
89:
80;
gl:
92:

The '+' and "' operators can only be used on integer and real

lypes
The OR and AND operators can only be used between boolean

operands
The '+ ' and - operators cannot be used between these operands

" Unable to reopen file for updating

Unimplemented feature
‘The MOD and DIV operators may only be used between integer

operands
The *** operator may not be used between these operands

‘{nvalid operand g
The NOT operatar can only be applied to boalean operaf\ds
The **“symbol may only be used lor pointer and file variables

[nternal compller error
A dot follows a varlable which is not arecord ° :

Fleld not known
Only arrays may bg subseripted . ‘
The expression type Is incompatible with the index type af this :

array
', ="expected _
Variable and expression are not assignment compatible
Expression too complex

DO expected

JUNTIL expected

THEN expected

The variable of a for loop must be a local variable
The variable of a for loop must be of an ordinal type

TO or DOWNTO expected
Subscript value out of bounds C ‘
Division hy zero

Case label expected
Empty case statement body

The case constant uppears twice

Parameter list expected
Number of paramelers does nol ugree w

Exlra comma, it will be ignored

ith declaration

8.3 :
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83
94 :

95:

96 ;
97:
98 :
89
100
101 .
102 :
103 :
104 :
105 :
106:
107 :
108 ;

109
110

111
112

113
114

o T
16
LT s

fojE=

LIS ;
120
121 :

1225

MCC Pascal 68000

Variahle of difTerent lype required

An element of
a packed s
parameler : tructure cannol be used sy a VAR

Pracedural parameter is n
the parameter list

Expression of different lype required

ot identical to the requirements of

. Theargument to NEW or DISPOSE must be a pointer

Only the current function may be assigned to
Aboolean expression is required
The empty string is not permitted
Labelalready defined -
Label has heen declared but not defined

l.abel alrendy declared

Placementof label tnvalidates previous GOTO statement
Lahel numbers must he in the ranpge 0 to 9999

Labe.l is notaccessible from this peintin the program
The identifier cannot he redefined in this scope

£
!czte’rna! procedures may only be daclared at the outermost
. X

2?2?}: anc(ii RRE\WRITE may only he applied to files
“SET an WIRITE may not he used an
: th
ol G | ¢ standard flles
EOLN, PAGE, READLN and Wt
) = il ITELN i
kg N mayonly be applied to
Cannat write toinput or read from output
Record type required
Alile is required here
It_:rns within a set constructor must have identical types
Not enough space - try increasing workspace size
T_hc‘ MOD operatar must have a positive, non zero, argument
Unimplemented instruction '
Parameter should be of type unpacked array
Parameter should be al type PACKED array
Subscripl paramcter is incompatit!le with the subrange of the
unpacked array parameter
Arcray host lypes are not identical

-

-

-4
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123:
124
125 ¢

126:
121
128

125 ;
130:
131
132
133§
134
1353

136
7

138:

139:

140
141
142:

143

144

it

145

146

147

148 :

BN

Compile-time Error Messages

Same control variable in nested for statements
Cannot assign Lo a (or statement control variable

Cannot pass s for statement control variable as a variable

parameter Lo a subprogram
Cannat call READ or READLN wilh a for statement control

variable ss parameler

For statement control variable is threatened by a procedure oc

function

The argument lo
type pointer . ‘
The argument to INCLUDE mustbe a filetname in quotes
Unable toopen INCLUDE file for input

INCLUDE cannot be nested to this depth

Too many case constants supplied

Case constants can not be varinbles

This case constant does not match any of the variants .
constant is type incompatible with the corresponding

DISPOSE must be a variable or function of

‘“This case
variant ! . :
A string can not be on more thanone line
The '/ operator may not be used between operands of these

types .
The let-hand argument of the 'IN" operator must be ocdinal -
le components

File varfables or structured variables with fi
cannot he value parameters

The case index must be an expression of ardinal type

Field widlh must be an expression of ordinal type .

This function does nol contain an assignment to its identilier
Files and structured types contalning Mlescan not be assigned
The actual parameter carresponding to a nrhble'plumeur
must be a variable access (1]

A pointer variable must be & varlable access

The case constant list is Incomplete
This pararmeter cannotl denote » (i
records variant part

The applied occurrence of L
of the field designatar ol the same name

eld that is the selector of &

he type identifier ls within the scope

-5
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149 Thi
ok hlls c?se constanican never be reached

: Only Integer, rey|

' or
kil character values can be read (rem «

IS Variables |

. esinsel constry

| ! clors m i
152 Biszible unclossd o rs must be in the range 0..255

153 Program par

ment

ameler
scunonly be defined as variables

3.6
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Appendix C: Collected Errors

This appendix is & list of collected errors. They are all trapped by the
MCC Pascel 68000 run-time system with the exception of those marked
by an asterisk (‘). These errors mainly invalve undeflined variables or

dynamic slorage.

Array Types and Packing

1. An error results il the value of any sub;cripl of an
indexcd-variable is not assignment-compatible with its

corresponding index-type.

2, In & call of the form PACK (Vunpncked.‘SLarlingSuhscrlpt,
Vpecked), It is an error if the ordinal-typed actual parameter
(StartingSubseript) is  not asslgnment-compatible with the
index-type of the unpacked array parameter (Vunpacked).

3¢, In & call of the ferm PACK'(Vunpacked: StartingSubscript,
Vpacked), It is an error to access any undefined component of
Vunpacked.

\ .

4 la a call of the form PACK (Vpacked, StartingSubscript,
Vpacked), an error resulls il you exceed the index-type of
Vunpacked.

5. in a call of the form UNPACK (Vpacked, Vunpacked.
StartingSubscript), it is an error if the ordinal-typed actual
parameler (StartingSubseript) is not assignment compatible with
the index-type of the unpacked array paramneter (Vunpacked).

C-1
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6, In a2 eall
; of the form UNP
; . » SNPACK
StartingSubscript), it is an error {or an e, e
sl oy y component of Vpacked to
7. In a2 call of
the form UNp
- i a APACK (v
E.Hrl!ngSubs(‘rlpt). IL 1S an error to -( pnd”d'. ViRt ed,
i exceed the index-lype of
Recard Types
3® An error oc i :
curs 1l you aceess o
record variant thut ‘¢ nat aclive ke PRREP S
9, An error res i .
ults il any canstant T
sults _ s of the tag- i
does not appearina case-constant.list P SR
10.  An error resulls | :
ts if you pass the t
. -
argument ol a variable-parameter % elhg Va”afm‘P“t g
11*. An error results j .
s il a record that has b nami
A . : as been dynamically al
id:g\:ip}hda C.Il-l of the form NEW (p,C1....Cn) is acc:s)s:ed I':ca::nd
ntifie -variable of the wvariable-access of a faclo ); !
assignment statement, ornlan Bc{u,;llparamcler AL
File Types, Input and Output s
12

- An error results if, immediately

Anerr i ,
a or rcs}J!lslfyou change the value of a file variable [ wh 3
elerence ta it's buller, hulTer variable f exists i

i or . prior to n call of PUT, Wit
RITELN or PAFJ__F., the file alTected is not in the 'gcn:ra{’i];?\:

sltale p

/

C-2
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14.

20.

21,

22.

23.

24,

An error results if, immediately prior to a call of PUT, WRITE,
WRITELN or PAGE, the file afTected is undefined.

An error resufts If, {mmediately prior to a call of PUT, WRITE.
WRITELN or PAGE, the file alTected is not at end of file. .

An.error resulls if the buffer variable is undefined immediately
prior to the use of PLT. 1

An ecror results if the afTected file is undelined immediately prior
to any use of RESET!

An ecror results if, immediately prior to use of GET or READ. the
file affected is not in the 'inspection’ state.

An error results if, immediately prior to use of GET or READ. the
file afTected is undefined. . ’

.

-
An error results if, immediately prior to use of GET or READ. the
file afTected is at end-ol-file. :

An errbr results if, in & call of READ, the type of the

variable-access Is not assignment compalible with the type of the
value READ (and represented by the afTected f(ile's

buchr-vn"iabie) i @

An error results if, inacall of WRITE, the type of the expression is
ot sssignment compatible with the type.of the afTected file's

bulTer-variable.
In a call of the form EOF(N, an error results if(isundefined. ,

Inany call of the form EOLN(N, an error resultsiffis undelined.

C-a
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25.  Inanycall .
y ¢a oflheformEOL.\iﬂ.anerrnrresullsifEOF(ﬂislrue

3 x'l] en rtad'n 1
| g an In eE!
1 F erl 1 a texll”e' AN error ICSUI{’ if lhe

input sequence (after
" any leadi
smppcd,do“no”ormas‘lgnCd‘i:L:ze:ﬂanks or end-of-lines are

217. i i
Wh‘en an integeris read from a textfj
assignment compatible with
attributed to.

N |e.£_!nerrorrc:u[lslf!tisncl
¢ variable-access il is being

28.  Wh i '
inp::\ ::admg a number from a textfile, an error results If th
g d quence (alter any lesding Blanks or end etbiaes
ipped) does not form a signed-number TR
29.  An error res i :
ults il the appro
: . - i priate b i
immediately prior to any use of READ R
30, In writin
g to a lextfile, nn error res i
4 . ! u“ .
FractionalDigits, ifused. is less than o::flh'- V3|U°_ N
Pointer Types
31, An error re i ,
sults il vau try | i
NlL-valued pointer, . WA R
J2°, "

An error results if
you try lo ace i
ubdefiord palober y ‘ ess a variahle through an

Pt

C4
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Dynamic Allocation

F3.

34",
J&
36*.
a1°.

3a.

35.

An error results If you try to dispose of u dynamictlly-nllo-caledr
variable when a reference loil exists, ' L

When a record with a variant part is dynumically ullocated
through a call of the form NEW (p.Cl....) Cn. an error results il

you aclivate 2 variant that was not specified (unless it's at a

deeper level than Cnl.

An error results il you us2 the short form of DISPOSE te.g..
DISPOSE (pl) to deallocate a variable that was nllocated using the

long farm(c.g..n\'I'lW(p.Cl.....CnH. : '

\When a record with a varlant part s dynamically atlocated
through a call of the form NEW (p.Cl....) Cn, an error results if
you specify a difTerent number of variants inacall of DISPOSE.

When a record with i!-var!nnt part -is dynamlcally allocated
through a call of the form NEW (p.Cl...) Cn,anerror to specify 8
different number of variants in a call of DISPOSE. s

An ecror results if you call DISPOSE with 2 NiL-valued pointer

argument.

An error results if you call DISPOSE with an undefined pointer
argument. e

_(\ :

lequired Funclions and Arithmetle

40°.

For a callof the SQR function, an error occurs [fthe result does not

exist,

.

C-5
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41

42,

43.

34

45,

46.

47.

18.

49,

50.

St

MCC Pascal 68000

In a call of the form LN (x)

an er i
equalto rero. ror results if x is less than or

In 1
acallofthe form SQRT (x),anerrorresults ifx is negative
For a call of the funeyi .
. nction TRUN i
bl .'\Mx;_\;'r_”\{l;\x(]:;;:'}'n error occurs if the result is

For a call of the funct;
. action ROUND - :
notinthe range ..\l.’\.\!.\'T..Mt.;\.XR';'%n TR e

For a call of the functinn CHR, 3;1 err

not exist, or occurs il the result does

.

For a call'of the function SUCC. an err

not exist. : or occurs if the result does

For a call of the functi
ction PRE ;
SRt D. an error occurs lf__lhe result does

I Pt Su .I u
nalﬂlmol the Inf |‘IY dnerrotre “5' yls Cq al lo Zero
Inﬂ! qQ

erm of tIICID IIIDIV .dnefror IESUH.S lljise Ual tozero

In a term of the f . il
orm i MOD T
negative, J. an error results if j is zero or
F

An err i i i
or results il any integer arithmetje operation, or function

ey i :
o;e rcslull Lype is.integer, is not compuled according to th
mathematical rules for integer arithmetic. :

C-6
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52

53.

" Parameters

An error results if an ordinal-typed value-parameter and it's
actunl- paraimneter are not assignment compalible.

An error results if a set-typed value-parameter and it's actual-
purameler are not assignment compatible.

Miscellaneous

a4°.

66"

56.

5%.

58.

59.

60.

An error resulls if a variable-access contained by an expression is

undefined.

Anerror results [f the result of 2 function call is undefined.

An error resulls if a ‘:glu: and the ordinal-typed variabls, or
function-designator i}  is  asslgned  lo, are not
assignment-compatible.”™ ’

An error results if a set-typed variable, and the value assigned to
it, are not assignment compatible.

On entry lo a case-statement, an error results if the value of the
case-index does not appear in a case-constant-list. .

If a for-statement [s executed, an error results if the types of the

conlrol-variable and the Initial-value are nat
atsignment-compatible.
If & for-statement Is executed, an error results If the Lypes of the
control-variable and the = flnal-value are not
asssignment-compaltible.

C-1
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Order of Evaluation:
The order of evaluation of

a, the indices o!mu[tidimcnsionalnrray:

b. the constituenl members Gfset-contruclors

c. member-designatars in sel-contructors

d. actual parameters in function and procedure calls
e eitherside ofassignmenl:mlcrnents

[l

the parameters of PACK end UNPACK

is generally lefl to right althou

gh the order may depend upon
optimizalion{cature:ofthecompilcr

in Boolean expressions not all of the o
Thus if operands have side-
results may not be predictable

perands may need Lo b¥evaluated,
efTects (for example, [unction calls), the

Note: Although Program parameters ma

y be of any type, enly those of
lype FILE are bound to be variables suppl

ied at run-time,
!

C.8
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Appendix D: Linker Errors and Warning Messages

i i messages which can be
i dix lists the error and-wnrmng . |
Irh;;u:fdpgr; the linker in the phases in which they will be encountered

Command Line Erroré

‘ i ’ ,
I] e ““ke’ onen 4 an err i 4 l " dlip
counte lng orin lhe Omlllllld ine wi ay a
message i“dlc‘ll“t the problem Ind leP‘Q“lpt !OI Mmther Commllid

line. It will not attempt to parse the line following the ercor.

EFRROR - 01 flle name too_lor'\g - <flle nace>

; d line or a default file name
i file name entered onthe comman v
sel:atcr:l:d'll':am the primary (ile ls oo long. The [ull {ile name can Vy

he 44 characters long.

ERROR - 02 Mo link file glven with the ~WITH option

A -WITH option has been entered without a link file name. The -WITH
option must be followed by a file name.

.FCRROR -~ 0] Page length mlisslng Eollowln.g -PAGELEN
\ option

The -PAGELEN expects & value to set the page length to for formatting
ona printer,

ERRCR - 04 Page length la not a numbher

The item following the -PAGELEN option is nota number.
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ERHROR - 05 Page length too awall
20 llnes )

Mlnloum Is=s

As the listing out ]

pulis formatted wi
i e th 3 y
minimum realistic page length is 20 ling_:cﬂdcrs. titles and sublitles the

ERROR -
06 No lnput sodule or contrel file glven

The link i ; ;
er requires as input either a module file name or a2 control fil
ol file

name. Il neither is ei
s given then the li
ALY e linker does not have any Input files to

ERR = ;
OR 07 [lll‘:qal_option given on command l
line <optlion>
An unrecognised apti ’
: ption has been entered. Th i :
. ; : ! % e optli
indicales which option the linker was unable to rccognisi i

Control File Errors

The link i :
Kz whr}c}c]rt:l“ an encountering an error in the control file list the lin
R RNy e error has occurred and print a message indicating thn
of the error. The linker will pr 3
) oces
but will not proceed with the lfn’k._ P s the rest of the control file

' ERR =
OR 09 Illegal oc unrecognised command <command>

e . ;
mn l].l_';,idl or unrecognised command has been encounteced in the control
e. : : i ‘ ‘
he command parameter is the command that the lin} i
i o nker failed to

/

ERR = 4
OR 0A Too many parameters <parameter>

The i
il e linker has encountered too many parameters on the line. TI
mmand has heen processed but the link will notbe performed 0

N.2
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FRROR - OB Not cnough'parameters, expecting <item>

er did not find enough parameters on the tine. The ltem

The link
parameler indicates which item was expected which will be one of the
following:

Iten command

fille name INPUT, EXTRACT of LIBRARY

maodule name EXTRACT
FROM keyword EXTRACT )
section name SECTION g
END or DUMMY COHHMON
value ' OFFSET
symbol name DQFIHE
DEFIKNE

expresslion
FRRCR - 0C Ho iodul&fél;e given in cosmand line for
INPUT *

The linker has encountered an INPUT * in the control file but no module

nama was givenon the command line. ~

0D FROM keyword missed out or incorrectly

spelt

ERROR =

{n an extract command the FROM keyword was not found. This

keyyord must be present.

L]

FRAOR - Qr sectlon azlready cxists <sectlon>

mand has already been named in 2

The section named Lo the section com
o cannot be placed in the order

previous SECTION command and s

requested.

ERROR - 0F Illegal optlon, pUMHY or END only allowed

cognises

An illegal common aption has been given. The linker jonly re

the keywords DUMAMY and END.

n-3 s .
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ERROR -
10 Only one COMMON coomand allowed
Only o
yonecommoncommand is allowed in any one link

ERR =
OR 11 Symbol was used in DEFINE
command: <aymbol:

A symbol bei ;
eing defined in a defire command has already been used In a

previous define ex i
Xpressinn 7 :
nnt allowed. . Forward referencing of defined symbols is

ERROR -~ )
12 Symbol ls heing redefined <symbol>

The symbol bei -
ng defined has alread i i
command and cannot be redefined. i e

ERROR =~ i
1] Syntax error in DEFINE command <expresszion> &

The 1i
¢ linker has detected an error in the syntax of the defline com d
g mand.

The expressio i
n following the err
" : or messa
pasition which caused the syntax error BRaIEls rem he SRR CR

ERROR -~ 15 OFFSET value is not a number

The value following the offselcommar:d .is not a number.

ERROR - 16 Only one offset 'value 1s allowed

As the OFFSET value is the start point (or allocation of memory far the

programanly one value is allowed

Low Level Errors

These err ;
ar i
e mcsms are detected when pursing the line at a low level. Th
i ges are ﬁﬂlowsd hy n messape indicating which con;nm ;
g processed at the time the error was encountered iy

D-4
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MCC Pascal ﬁhu o Linker Ficrors

FRROR - 19 numerle overflow

The numerle value following an OFFSET command ls too large ta fitin &
37 bit word.

FRROR - 1A Syntax errot {n number

The linker has detected an illegal charocter Wh“c‘pro-cessing a number.
This ls normally caused by & $ which is not followed by a hexadecimal

digit. ;
FRROR - 1B Invalld character 4

The linker has detected an illegal character while processing a line.

FRROR - 1C Decimal nunber overflow
declm;l.number has overflowed to

negative.

.

Processing Errors and Wafn'mgs

rocessing the link alter validation of all
The description of the error messages
tions performed fallowing the
in the linker continuing from

These errors are detected while p
command’ inputs to the finker.

are followed by a description of the &c
error. Warning messages always result
the cirrent pasitlon in the link.

mROR - 10 EXTRACT - acdule not found

(ind the module requested lnan extuctrcomml.nd in
ontinue to process all remaining
(or another command line. The

The linker could not
the file specified. The linker will ¢
inputs in pass 1 and then prompt
program file will rot be produced.

D-§
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ERROR - i
xx Error in rclocatable binary

flle <file name»

This error message indi
ert sage indicates a probl i
Ir.ern:nmng input files in pass lpand :hm .
ine. The program file will not be produ:ndpm
ed.

he relocatable binary file
mpt for another command

ERR =
OR 2D Attempt to initjalise d
e 2t s ummy COHMOHN
'[‘he. link?r has detected an attem
scctl;r} with the COMMON DUMA
saved for th ) ‘
g Lol wui:”CcOmI:TLJE\fON blocks they may not be initialised in this w
nue to process all remaining input files in pass | °7d-
ass | an

then prom
pt for another co .
mmand
however be praduced. line. The program file will not

1p\; to Plaéc data into a COMMON
option in effect. As no space ls

ERROR - 2E Absol
ute sectlon below o
OFFSET
in <file name> Al R diiere

lllls error h dlCﬂ[cS l!la[ an O[ ! SIJI Colnlllﬂ“d 'la b en 1v n lile
5
. € g en |

address. The linker wi i
ress, ill continue but th i
OFFSET value will not be contained i: lh:ﬁF;in sl a0

ENROR - d
31 Phasing erroc cccurred Iln <file>

This i i i
iseaninternal linker error which should not accur

ERROR - 32 Out of memory

Ihc ancr ha [ 10T W I
s run oul of me 0 h-] i re
i i : ' = ~y et )’1ng to n“ﬂcalﬂ mo T lemory
o n ﬁl(lalla‘J]CS. lhl |H.lkfr V"]llcxitﬂﬂer Pliﬂliﬂg H\il mess
P age.

FRROR =~
1) Atteocpt to allocate large record
The link
er has attempted to allocate a record which is lurger than th
n Lhe

currenl memuory allaeali y i
' alion  The linker will exi inti
messapge. This should never vueeur M

D6

" This warning indicates that'a

; linker Errors
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- 34 Incompatlble sectlon type for

FRROR
section <sectlon>

s that & section has been used both as a normal
d as a COMMON section. The linker will process
in pass 1 but no program file will be

This error indicate
relocatable section an
all remaining input files
produced. _

-

WARNING - 35 Insufflclient memory for cross reference
that the linker cannot allocate sufTicient
The linker will continue but a
dof a cross reference,

This message indicates
memory for the cross reference listing.

normal symbol table listing will be given instea

WARNING - 36 Truncatlion eccor at offset <offset>
value has had to be truncated to {it into a

byte or word expression. The ofTset value gives the location in the output
program at which the truncation has occurred. The linker will continue

however Lhe program may encounter problems il run.

WARNING — 37 Undefined symbol was used in DEFINE
expressions <symbol>

which was uscd in the expression

This warning Indicates that a symbol
ndefined. This means that the

part of a DEFINE command is still u
rsult of the DEFINE command is alsoundelined.

FRROR - 3A intecrnal ercot
y check). This

The linker has delected an internal error (consistenc

error should never occur.
WARHIKRG - 3B Hultiply defined symbol <gymbol?>

a symbol has been defined more than once ir

This warning indicates that
¢ the value used by the link

the link. The first value encountered will h



The Linker Frrars

_ n..CPascal 68000

WARNING - JE Abs smectlon Overlaps next one In <f|le>
This warning indicates that two absol
the program file. This means (hat
overwrite the first.

ule seclions overlap esch other in
the second absolule section will

Operating System Errors

When the linker gets an error code from TOS the action taken is
depzndent on what the linker is trying-to'do when the error is

encountered. The linker will take the following action nn encountering
errors: .

(al Openerrorson files

These errors are reported by the linker. If the error occurs on
opening the program, listing, debug or control file the linker will
reprompt for a command line. If an error occurs on opening a
relocatable object file the linker will continue until the end of pass 1
to validate that all other files may be opened.

(b) Read and write errors an files,

Il the linker encounters a read or write error on a file {(other than
end of file on read) the linker will repart the error and exlt,

(c) Closeerrorson files

[[the linker encounters an error on closing files the linker will report
tha error and continue,

The linker will display a,message indicating the error which has
occurred along with the nathe of the file which encountered the error.
/

In nan.interactive mode all operating system errors will cause the
linker to exit(including un open error).

D8
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Appendix E: Example Programs

Example Program 1
; 4
face
¢ Graphlcs Intec
11s the Metacomco
This program Ca

rectangle and some
1 a triangle, a - -
ik v :h:?izr:;n. It should be complledlui::’t
v i znoptlon and then linked with the grap
exten {

intecface routlines.

PROGRAM graphics( inpu?l);
CONST i

‘ I\clude t‘l. ql:&phlc Co“ltl“tl 1NC1Ud. :ll.. “Otl
that to save sPICQ| a COpy O{ th. cc“st‘“t‘ :11‘
Uld be tlll (o] the quullemetltl OE you:

shO Ottd t

O N
application e

IHCLUDIE ‘grconsts.inc’;

i MCO ';:
B Bt ( Terminator for message

( charactet helght

megsage
m\ll . =% 0:;
chhelght = 501

TYPE

de Clle.
caphlc type definitions 1nilug: A%
( tnclude th:oguw space, 2 copyY of the oipyour
\ NOtel;h;: tallored to-the requirements
shou

appllcation

)
)

‘
4
1
{

PR}

FE e

'R

I—- 1Y
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hiCC)PnscalﬁSOUJ”'

Fxample Programs

INCLUDE 'grtypes.inc';

VAR
:etucncode, [ Function ceturn code
T ’ ( General purpose lndex
- ; ( Device handle
e ‘ ( Character helght
o ; [ Character width
; { Cell helght
cellw : INTEGER; { Cell uldth
:SIZT:t intout; ( dﬁﬁ??"ﬁiﬁabilltles acray
s f it ( Enviconment array
i : in; ( Tciangle co-ordinates
i coordd; ( Box co-ordinates
strin? gtextste; { Message string for gtext
anything : CHAR; ( Read keyboard character

{ Include the graphics procedures and functlons flle.
Hote that to save space, a copy of the Iinclude flle
should be tallocred to the requirements of your
application

INCLUDE ‘'grrtns.{nc*;

?UHCT[OH mypack( hi, lo INTEGER ) INTEGER;
Internal function to pack two | :
t
e ntegers [nto 12 bits
( The factor moves hl into the hlgh order word )
mypack = hl * 65516 + lo

END;
DEGIN Qﬁ
& et ./'
([ Set up the environment attay with default values
FOR i := 1 TO S DO workln(l] := mypack( 1, 1 Vs

vockin{6] := mypack{ 2, 0 };

— S Ml Nt Mt St St St St Nt

s virtual vorkstatlon and get jts handle )

handle, workout )i

( open
v_opnvwk( workin,
“-.1'..

( Clear the screen )|
v_clewk( handle )i

LA
( Set £iil Interlor style to pattern
. vst_inlerior{ bandle.

ed )

¢ i
returncode pattern )i
n Intecior )

( braw a clccle with brick patter
bricks )@

returncode := vaf_style( handle,
v_clrcle( handle, 200, 200, 200 )4

( change style to woven )
ceturncode = vsf_style( handle, weave )}
( set coordinates of g:lnngle.}
tglangle(l) 1= mypack( 600, SO0 )i
teilangle(2] := mypack( 450, 300 )¢
triangle[3] := mypack ( 100, 300 )¢

( braw a filled tciangle )
v fillacea( handle, 3, triangle )i

( Change style to dots3 )

returncode in vst_style( handle, dots);

{ set coordinates of cectangle )
box(l] = mypack({ 150, 150 §:
box[2) = nypack( 500, 250 )i .

{ prav a rounded rectangle }
v cfbox( handle, box }i

E-3
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( Set graphics size an
vst_helght({ handle, ch

feturncode ;= ygt effects

[ Make ‘c* nul) termlina

strlng ;= message;

MCC. _¢al 68000

d style )

height, chw,chh,cellw,cellh
handle, thickened

ted string )

string(18) := CHR( null .

[ output the message )
vV_Gtext( handle,

{ Close victual worksta
v_clsvwx( handle )

( Give viewer a chance
READ( anything );

E.

———

1so, 215, steing ),

tion and exjt f-

t0 study the plcture )

4
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Example Program 2

The following example allows memory to be updated. It should be noted
that this is not always a good idea as it may crash your machine. The

! purpose of this program is to show how assembler programs may be

called from Paseal. If you intend to implement a peck/poke program, the
Pascal program ought to check for suitable addresses etc. The Pascal
program should be compiled with the extend option on and then linked
with the assembler routines. A typical LINK68 command line would be;

(-n-nntnot.atn&tlot Pascal Program AR R R R NN SRR N R
L] & . &
* An example to 'show how to call assembler routines *
* from Pascal. This program must be linked with the
* assembler programs Peek and Poke.

)

¥ 7
ltllnllll.hli.t..ll.l‘il‘.li’ﬁ‘..h.l.l!1!‘0‘.‘..‘.....
-

4 = vam

PROGRAM Hemory( lnput, output };

VAR :
address, contents, value : INTEGER;

( Extecnal assembler procedure to Poke a location )
PROCEDURE Poke( address, value @ INTEGER ): EXTERNAL;
( Exterdal assembler functlion to Peek a location }

FUMCTION Peek{ address : INTEGER )} 1 INTEGER; EXTERHNAL:

BEGIN [ Memory )

.

WRITELN( ‘Input address to change' );
READLN({ address. );

E-§
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WRITELN( AInpu( new valye:® )i
READLN{ value );:

Poke( addcess, value }:

H

“RITELN( ‘Long word con:ents of °*
' changed to *, value);

, address,

WRITELN( ‘Input address to examlne* )y
READLN( address i

contents := Pcek( address )i

WRITELN( ‘Long uordrcontents of ', address.'
UHE ey contents);

END. [ Memory )

L N N R

Assemblec Program t*sesssesnssnsanas
L]

‘* Support routines for the Pascal Memory example. L]
* The Poke routine update the.memory locatlon glven *
* with a value. The Peek routline feturns the long .
* word contents of the supplied memory addcress. o
- 5

|-n-¢nlnn.nal-n.ln-lonnnl-|-.ta'nlsoltl|ilnatl¢llttl¢

The twvo routines are called with a standacd ‘C*
calling sequence (see Chapter 8)

XDEF peak,poke

e

/

E-6
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peek HMOVE.L g
MOVE.L 4(SP) ., Al Get address to peek

MOVE. L (AY),.DO ~Return contents
RTS Return to Pascal
poka MOVE.L  4(SP),Al Get address to poke
MOVE. L B(SP).(A]) Update memory
RTS - Return to Pascal
\
-
END

Example Program 3

(

A little program to change the stack (bss) sfize of
Cp/HM-68K object ‘module format program (in partlculac
the Pascal compller PASCAL.TTP).

Thls program can be used to update the compller If
it runs out of stack during complilation. ?t ceads in
a2 stacksize and coples the file matched wvith oldflile
to the.flle matched with nevflle changing the stack

size in the file header.

Thls program should only be used with CP/HM-6B8K Elles,
Ensure that the new version wourks befoce ovecrwritling

writling the old version | 2

Hote that this program should be compliled using the
extend optlon of the counpiler because CHR requires
a range of 0 .. 255 which is non-standard but

avallable as.an-extension.

\,
N

E-T : .
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PROCRAH chanqestack( oldfile, newfile, input, output );

( Detine three useful constants for use in convertlng
the stacksize 1nto single byte form }

CONST
SEEEEE = 16777216
CEEE = 65516;
ot = 256;
VAR <
oldfile ,newfile . % TEKT;.
ch ¢ CHAR;
i, stackslze ' : INTEGER; :

byte0, bytel, byte2, byte) ;: INTEGER:

( Routine to read a chacactec from the oldiile and
wcite it to the newfile )

PROCEDURE rw;

VAR
ch : CHAR;

BEGIH
READ( oldfile, ch };
WRITE( newfile, ch J;

END; =

BEGIN
[ Open the oldfile foc ceadlng, create the newfila
and open it for writlng |
RESET( aldfile );
RZARITE( newlile );

4

.

/

E-8
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( output a prompt for the new stackslze and read
It in ) :

WRITELN( 'Input the new stack slze : ' );

READLH( stacksize });

{ Read beglnlng of file headec )
FOR { := 1 TO 10 DO rw;

( Read over old stack size ) -
FOR i := | TO 4 DO READ( oldfile, ch );

[ calculate the 4 bytes of the stacksize given ]

byte0 := stacksize § DIV fELEEE;
bytel :» (stackslze MOD EfELEf£) DIV ELLE
bytel 3= (stacksize MOD fLL£f ) DIV £f H
bytel := stacksize MOoD £E 3

( Weite out new stnck slze )
WRITE( newtlle, CHR(byteO), CHR(bytel), CHR(bytel},
CHR(bytel) )¢

( Copy the cest of the oldfile to the newflle )
WHILE NOT EOQOF( oldflle ) DO rw;
END.,

E.9 ‘
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Appendix F: Compliance Statement

MCC Pascal 68000 is an implementation of a standard Pascal which has
passed validation by the British Standards Institution thder the 1SO
Standard 7185 "Specification for computer language PASCAL". The
implementation-delined [satures are as allows:

k.l

F.2

E3

E.4

E.5

E.6

T

The value ‘of each char-type corresponding to each allowed
string-character is the corresponding [SO character. See {50
646 (ASGID. ‘

The subset of real numbers denoted by signed real are the
values rcpresentablﬁ‘ with 32-bit Noating point. This is about 7
decimal places. - Slaf

The values ofch‘nr-type are the ISO character set. See [SO 646
(ASCID. -

The ordinal numbers of euch value of char-type are the code
values given in 15O 646 (ASCII).

The point at which the file aperations REWRITE, PUT, RESET,
and GET are performed, determined by the normal canventions
of the'operating system, Control is not returned to the program
until the aperation has been completed. Note that there is line
by line buffering for normal interactive 1/0. llowever,the lazy
[/Q ensures thal prompts can be written before input is read.

The value of MAXINT is 2147483646

7

The accuracy of the approximations of the real operations and
functions is determined by the representation (see E.2], and by

F-1




Complinince Statenent MCC Pascal 68000

the truncation  of intermediate results. This gives
:tppruxim;lleiy7dccimuldigilso(pfecisinn.

£.8 The default value of Total Width for integer-type is 12
L9 The default value of Total\Width for real-typeis 13
F.10 The default value of TotalWidth for Boolean:-typeis 5

i ] The value of FxpDiypitsis 2 N

B2 The expanent character is 'E*(Upper case).

k.13 The case used for output of the values of Boalean-Lype is upper
case.

F.l4 The procedure page outpuls the form-feed character (ASCII
decimal 12). The efTect on any particular device.depends upon
thatdevice.

E.15 File-type program parameters should be bound to the program
by the usual operating system mechanism,

E.l6 REWRITE daes not overwrite previous autput to the standard

file output. RESET sets the file variable to the first component
of the standard file autpul.

o The equivalent symbol to "' is implemented,
The equivalent symbel to | is Implemented.
. The equivalent symbol to '}'is implemented.

The following errors are not, in general, reported:

D.2, D.4, D5, D.6/ D.19, D.20, D.21, D.22, D.25, D.27, D.30, D.32,
1).43, D.48 i

F-2

=
e

MCC Pasecal 58000- Compliance Statement

The following errors are detected prior to, or during execution of a

program:

D.i, D.3, D.7, D.8, D.9, D.10, D.11, D.12, D.13, D.14, D.15, D.16.
D.17, D.18, D.24, D.23, D.26, N.28, D.29. D.31, N.33, D.34, D.35,
0.36, D.37. D.38, N.39, D.40, D.41, D.42, D.44, D.45, D.46, D.47.
D.49, D.50, D.51, D.52, D.53, D.54. D.55. D.56,D.57,D.58 ,

The processor does nol contain any extensions to ISO 7185 (such
extensions must be enabled by means ol a compiling option, not the

subject of validation).

Implementation dependent festuras F.1 - F.7, F.10 and F.11 of Pascal are
treated as undetected egrors. If the procedure page is used to write to a
file then the effect of reading from that file is to read the form-feed
character (F.8) The binding of variables denoted by program parameters
which are notof file-type is treated as an undetected error (F.9)

F-3
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A(EDIYO, 12

Abortlng camptiation 17

ARS 49,58, 41

Accorcal mamed Rlan by lnterasl
filesd 141

Accasslng Lntflles ta2

Actien {n pregrams 61

Activation of o lunglion

Activatfonela pracedure 87

Activation of s subprograsa 87

" Allocate maw vatlable 119

Alteringteat (EDI 10
AND d0
AlCTAN . 61
Arlthmethc speratars 37,69, 70
-dyadlc 10
s manadic 49
ARRAY 40,612,110
spachad 11}
ASCH ehatacter sel 59
Atbign new value Lo varlable §5
Anslpning Huralo 112
Antignlng atring conctants 112
Anignment compatibillip 12, 112,113,
nr,
crules 62,102, 104, 111
Avtlgnmant speeatar &5
Astignmenl iatement £, 65, 68
Avtamatic RH margla tR0) 3

bo—.-

nina a1t
BACKSI'ACE Mgy ki1 g
Machwardi Oinal kil g, 13
NEE T, 02
IECIN 40
Ielween parn pruu\m‘Jg
NEtKing 12
Mlank characiers, wve af 4f
Hhnch camtral 1017, 8,12
IHacks 42

clevel 4l

nealiag 41

clrugtluee 40
NOHILEAN 43
Boulean

-and string-literals LUk

-aparandy 34

capetatany 7|

slype 83,56

svslues 56
Nettpm afl file (D11
Dranching iatements 85, 38
DS(FEDIT, 12
HufTer variahles 135, 138

Caleulatlng valus {eapravilen) 84
Case label constants 8]
Caselabal list 83
CASE aplien lcompiler) 1§
CASE statament 40,81, 82, 83,121
CE(LD)8. 11
CEM aptlon (campileri 18
Changecharactarcane 12
CHAR 49
Chaetype 85, 59
CIiR ¢9, 89
CL(ED) A, 12
Cemmind graupi (L) 10
Commandline (RN
Cammand lira 25, 32

~lormat 21

-input 18

cprecanalng 23

sapecifers 31

=validation 34
Cammands, ratended (ED) 1.5, 12
Commandi Immediate (RN 1.2,12
Cammands, tepeating (DI S, 10
Comments ¢ ,

~centrel file 24 B
Campanbilliy sfiype €7
Clmpt'lihl)i(; ruler §1
Campilafian 17

cacrdr ke .
Campiler 1 & .
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aptiang 11 Aclinitiun 81
Cempaund statements G A4 8] vimple il
Cumiinianal ssvignment al tkmlean saphiibicated 67
variahlen A IIRTA TN ]
Canditiansl siatements 6) DCE 0 1)
CUNST a0 | Ihbiug file aamg 24
Constant delimitinny 45, 82 BENLUG aptiaa llinker) 22
Censlrutting a vel 104 Decinsl natatiun, wee of $0
Continuour Lirrer Mensages (camnpiler) Declarateany (4
16 (heclare aubprogram extetnal 130
Ceatral file 74 2% 112 Dedicated keya tHDI T
validation 4 [Mefineng paint identifier] 41
Canwral inpragrami Al Definiinas 44
Cantral hey cambinations (10 | DELETE %eypthing
Cantral Neleting Lext (D14, 10,12, 12
-aplina linker1 21 Delimiters LENES, 9
s levlian T8 gty 40
teanafer 18 Directive, specificatian of §9
cvarablevin FOR 61 [Dsrable range-checkinglcampiler) 13

Centrolied cepetition 63
Conventions, netatianal 37

DISIMOSE 49,125,129, 130
Distinguith U/ frem Ve LEDY 13

COS 45,61 - DiY 40,87
CRIEDIL, 12 Na o
ClHY optianilinker} 23 DOWNTO ¢0
Crasurelenance faem 23 Dyadicarithmeticaperaturs 10
CS(EDIS. 12 Dynamic dara structuran 125
CTRIZIED1? 3
CTRIJAIEDIY, 12 EARD1Y, 10,13 )
CTREALIEDI 4, 10,12 Foscale faclae fiealad 81, 86
CTRLZDIED 4,42 FN-Screen editer 1:1)
CTRLAGIEDI T 12 ELSF 40
CTRLA (FD1 ¢, 12 FEmply itatement §3, 64
CTRLAIIN01S, 12 END 40
CTRLALEIN 12 END slement 121
CTRIAEDII2 End-of-line chatacters. ure of 48
CTRIZJIEM N2 Finter eatended made (D) 12
CTRIAMEDI12 Eaumersted type 55, 101, (01
CTRIAMAEIN 12 TROF 48,387,108
CTHLN (EW 4,10, 12 EOLN 49,37, 142
CTRIAVIED E 12 EQEMm s 11l
CTrtl Ny, 12 Equate UsC & Ve In senichen (HD) 1)
CTRL T¢hD1 Y. 12 LRIl aptien (campiler) 11
CTRLU (LU & 17 Frear messagaa (EDG L
CTRIA e, (12 Horree marsage dinplay 27
CTHLAY (112 Eeeary
CTRIA (M1 scommand line 24, 34
CTRIA LN S~ ~contral Nile 24
CTRIIHEDI 2 A ~Pass 128
Curly hrachets J, ureof 48 7 a8
Cursar contral (FD) 2,3, 812,12 FESCAI'EIEDIS, 12
EX(Em, 1l

DIENI10, 1) i Pachange strings (81019, 1]
DATA‘]I Feecution edeur, pastible 84
ata doclaratian $4 Eutibiiné 13
(hata (ype 1LXI" 49 6L

talegerien 3% Capaneat (b 51, 55
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Indes

Fapsaratisl funciima 61

Faprevatuwat Gh

Eaterad miarginn bl 3,00
EXTENU 149

EXTENI aptlnntennynlerd |3
Patended cammands D1, 5, 12, 8]
Fatenvans w 150 18, 141
EXTEINAL 150

Fateenal Niler 136

EXTUACT 20,31

Fikin e 13

FALSE 49

Field designators 117 118

Field identiflers 11T, 118

FILE 40

File
ccampanents 133,136
cdeclaration and deflinitinn 136
~handling precedures 128
cinvpectionby program 136 ¢

cnire .

“Aeanifer program 138, 140

cAype 123 .

“wnginhles, declarstinnef 133 !
FindwringtEme,1n & ;. 12
Fized-point format 141 :

Flastiag-paint fermat 47
Flesting peint numeric literals 147
FOHR 40{sct alsa FOR statement)
FOILstatement 73, 87, 20,103, 143
Foarmal parameter lint 92,917
Fermal parameters, specificatlon of 92
FOIRWARLD directive 99
PUNCTION 0
Punctian

cactivatlon 90

Shuttang (D12, 12

cealli 91
Fuactien d \rluninn 46,

cparamictrry 82,4917
Punclian

-definitien 856, %0

-devignatar €3, 0C

sulenuifler 91

cinvecatsas 6
Functienal parameters 92,97
Funcliony 41, 84, 90

Cenerating tentfiley 147

Ceacratian mode (Nile varialilc) 138
GET 49,128

Clabat declarations 87 %0
Ginhialdefinitinng 87, 94
Clalaldeatifiers 47,40

CUITOY 40, 44 see alee CUTE slate micall

UM simtement TA RY K1 AL

LELIMiEm?
HOME key D12, 12
Hatitantal scralling (b 101y |
A
HEm 0,12
VO lacilivies 141
HHEDIT, 1)
tdemtified varlables 131
[deatifier JT 40,43 44,48 49,
33,56, A4
sreglan 44
< scape 44
IFIEDA, 1]
tF 4Qlrece alsa I rtatement)
(Fitatement 78,79
Immediste commande i1, 2,12
IN &0
IMCLUDE 149
Ircluding sdditiansl peograma in
savrce bt campile-time 149
indenarrays 61
ladesed varlables 112,112
[ndanaror subscelpts, wee ol 112
Infermatlon converrion 120
Information structuras, Nenibllity of
110
Infarmativa used snd underatond by
HMCC Pascal 68000 48
INPUT 29, 49,142
Inpsat file name defaulis T4
Insesting tant(h12), 7,8, 10,12,
13
laspection made (file variables) 138
Initalling PRG 20
INTEGER 49
Inweger
literals 146
-rangr i
salgned 50
~wubrange 38
caype 83 37
suntlgned 80
Eaternalb Ciles 134
Invehing a aubpregram 7
1SO Sundard extentions 149
Iralating savrce code 86

JEmto, 13
Jein{BD110, 1]

Keywsrds tEIN 1

LAILEL 40
lahel declaratiany 44
/",,
b

i .
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lahels predeclarstisn ol (4
Ly )
levels al proecedence AR
LIKARY 10, 21
Line lengin LN
Linted Liat 112
lankees bisteng 27
Lonking 18
LIST eptraatl.inker) 22
Listing
file 24,22
ceenetat;n 32
-eptisnlcompulesl 1S,
ceptianiblanker] 21
Liternl aperamds &4
Literaly, avsvning 112
LN}
laad map 31
lacal deslatationt AT 90 51
Lacal definitions 47,90
lagical functinng, pee-lefined §7
lagical eprratora 46
lawer cane V7, 10

MIEDN L)

Main contral block 42

Main memery starige buffery 1194

Main peagram blosk AR

Manipulation al sets 104

Marwinsiblin i, 7

MAXINT 49, 52

Mennry de-allocation far variant
tecards 130

Mervage areaiting i

Minimum cammand line 21

MOD 4y, 27

Moduls input eammandy 10

Mudule aptiantLinker) 21

Maonadi: arithmetscoperatars G

Musing inile (0112, 13

Muttegds com~andy (11111

NALD g 1)

Naturalinzaniinmal

Nevied wubpragrama €7

Neatung blaevy 41

Nesting proceduretand functian 43,
CEW 40 125,129, 100 .
Newthre tEDS, 1) ’
NiL 4

NOCHECK sptn teanpidert 1§
NODER Y anciantl invsr) 22
KOS st en s lankes) 72

Nua acshinal wesiple 0 62
NUPHeA s are aptinn T2
NS M, Lanker apinn 22
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NUT 40
Nusnlwin $0
Numric valueg 11

iy apliantcampllier) (A
(Myect module header 32
004y 87
0F <8
Uperatbon rulen 41
Upratiany between variahles A1
Operatar precedence 66
Ulperatary
carithmetke $7.69.70
-lagiesl 54
relatianal 54,72
Optlanal items 1T~
Optieny, Linker 21,22
OH 40
Ot 49, 38, 59 8
Oedinal funclions B1, 104
Ordinal typa 43
OUTPUT 49,142
Oulput (ila namas, constructlon of 34
Qutput farematiing 143

IM"EDIS, 13
PACK 49,11
I'ACKED ¢« ;
Packedareays 101, 112,004
PacheAddals 109,114
PACKE 49,143
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