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With most shorter proge
] n't mw?m‘ a listing

sort an exror, ins kel
i ’. T Nmn you io ﬂw o _.'..::.:'

this, th
time click on the Memo
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cm(i &N(mb

:ﬁemﬁy to run.

1e assembly worked thi o) NM\ on ;\\
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-4 and you should
g lialog box will

Phis will ve-display
in both hex and

ite this MOt
jon then the aunm'x W ﬂ“i be wg}\?
of the program counter and regis
1e MOVE . W instruction will be ez
<,_phw next to A7 you should a word of o
wvould expect after that instruction,

71 },*{'}z;{
Ifvou ke
which is what you
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m - wottld w
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o call GII
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i tl

To execute this call 1
['o prove it pre

7 twice more untd
g s0 hit
ppear, waiting for a
You will return to 1\«&\5"
e low 8 bits of register po
d next to that it will b(‘.

M\
and 1

The im'll rap quits the p
vou w i1l then e

the way we have . , L Or
that appear on son e d from the
oard. Aso C‘L down on the

1 should
se conventions will be

b
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a screen \\5 Lor v
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The status line contains imformation about Lhe
the form of Line and Column offsets as well as the
of memory whi (‘h are mm to store your
- C the defauldt te
£ VDLl WM

zsi atug .Imu area is ilb\(‘x{ or error mcww,y

To enter text, you type
be .&hm}m on the screen
. Ifyou are a v
than the editor can g
program will not lose t
pause. At the end of ca
Ent key on the nun
( ct vour mistal by wwmff he &
IS the character to the i‘o{, the curse
which removes the character the cursor is

line you p
pad) to ¢

3 nad
'&:’v‘p ewri 1" 21

The editor's 1(111
around your

Cursor keys

COrrors or

To move the cursor arounc
) { T nn\,i

characters, you use th
move the cursor past the
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] tvpe in long lines
necessary.
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Disk Operations

It is no use being able to type in text if you are unable to save it
anywhere permanently, or load it back subsequently, so the editor
has a comprchensive set of features to read from and write to disk

&GEM File Selector

Before describing the comm:e mds, it is best to detail the GEM File
Hel(w or, which is a consistent way for users to select filenames
from disk. It is the same in all programs, so if you have used it

before then you can skip to the next section.

Figure 2.1 shows an example of the file selector box. At the top the
current drive, directory and type selection is shown. To the right is
a space for the actual filename, with OK :.md ancel buttons below
it and a window taking up most of the remainder of the selector.
This window displays all of the filenames that correspond to the
drive and directory above,

ITEM SELECTOR

Directory:
AINKE,S

Selectiony,
LTEST 5

EXTEST 5.
GEMHACRD, S
GEMTEST S
ITEST 5.
KTEST 5 5.
LIBTEST Suw
LTEST 5.
LTESTZ .S..
MAKEGEN . S..

Figure 2.1 - the GEM File Selectox

Page 16 Screen Editor HiSoft DevpacsT
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Sgve

If you have already o Save As {or a Lo will
‘ ox*xllmr‘ the name of the file and digplay it in the title Cthe

1dow, 1 vou \\,‘m m save it without having to bother wit file
selector, :

5, a.mi itw
Ve v.ri’it%'iiout T ]
presented with the F,ik,

Loading Text

'1@ load in a new text file, clic!
H you hii e mdd(‘

iiter

>dit b

in mak x,i:ac,, e

Inserting Text

rent
o m!‘jq
standard G >l S
’if) ﬁO‘L ftmﬁi o file will be read wn the disk .-m,d

Page 18 Screen Editor HiSoft DevpoacsT



o

'

-

P
&

.

rd

7
')
-~
I
ot

n

o

age 19

?3

reen kditor

o
&




Marking a block

The start of a block is marked by moving the ¢

¢ sing kev #1. T ho end of a !\m
the cursor and pressing key v2. The start ¢
have to be marked m :'\ specific order - il
.

SOROre Co

mark the end of the block first.

Once a block hy
no block is marl
start of the Nm k 1
bl w'l( ! W}H
valic
appe ﬁi, mlnwmrr you
aave the block wi }'1 a na
be overwritten - no 1

Copying a block

A marked block may

{ ,i he text by moviy
copied and pressing key part of
itself, the message ill be

aborted.

Deleting a block

1 block may be del
ey is delib 1
A deleted block is
g“uf"»‘"c;: for later use.

ke

{s on a different |
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Copy block o block buffer

The current marked block

memory permitting, by pre sc,m;w

f - blocks m text between dif he fivst,
I block, copying if to the | ing the

e and pasting the block buffs

Pasting a block

“may be pasted at

from the
confirmin

X

wkers

remain during all ¢
are only resct In

ey
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Miscellaneous Commands

About GenST2

Ty

1t you click on About GenST2... from the |
will appear giving various details about G
clicking on wi lf return you to the editor,

Help Screen

i menus

alents for the commands not foune
pressing the Help key, or Alt-¥ '
showing the WordStar and function keys,
memory left for the system,

Preferences

Selec{:fmg{ meoro ces...

Tebs

o

By default, the tab setting is 8, but this may e chay
value from 2 to 16.

i to any

Text Buffer Size

By

dited. Cay

sufficient room in m(“nm“z“\? tm assembly o
1 C“%‘%E?I&Y the Help ke splays I {

7 or dcbu mgf this sl mwid &1\

o i: 'be en s a_\_ a,d.
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copy 0O Y
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ired it can be
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s loaded
aat the pre
led with t

ancel button *my changse
> OK bhut the cl
it Hw :

In addition

the current setting
"’*‘Qm the Ass *\"’\‘\'\/ aved

PV,

R

Programs

?
»
o
§
g
=1
0
2o
A
R
=
o]

1 he found on the b

3 O { 1 INenu.

NST can asse mbile to disk,
» is ideal for sw
er than to
ssemble to
e
L This m .
sembler to s
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Please Nole

When fssuing a
n(—em to hang up
s in the menu

hu nwmw will cure Fius is &hw to A ,,dmu‘ of ts}

beyond our control

Debug

.\1.. 5
went Uigiuv

WM i’(*‘mm,mu, .

If the Load MonST option is disabled this option is not
and the menu item is disabled.

available

MonST

he Program meniy, or pres
W'}‘\ to it it wWas mvm\
Ha(‘ 1 )

Ui ckir:z on
invoke 1

T option is disabled
e s disabled,

{
i

i
available and the menu it
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creoen s
o, not the currend

rr

extiens

Window Usage & Desk Accessori

1

-~

The GEM Editor Window

size imni bac }x agam} m clicking ©
cloge box is equivalent to choosing ¢

Desk Accessories

use their ow
VOUL Can ¢o

h(‘ ‘dum win }.Qv\,«g w},“
you mn gee s{‘)m@ par '1

LA

Automatic Double Clicking

You may configure Ge : ;
source file is double-clicked from the Des
: sHon option.
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To make
Daosi

Saved! Desk Acc

file), the
put the |
not found
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¢ executic

clickir
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Program Type This lcts you select betwec
format output. The differences between these are d

wether labels
ted then Test
sncdent is sclected

dependent or not. If c
test would be different
they would be the same.

Debug Info If you wish to debug your prog
symbols you can select Normal or Extend
advantage of extended debug is that up fo ,
symbol are included in the debug information, where
mode restricts symbols to eight characters.

4st  selecting Printer will divert the assembly listing to the current
er port, or selecting Disk will send the listing to a file based on
source filename, but with the extension . L5T

X
it

Output To This lets you seclect where the output file is to be
created. None means it is ‘thrown away’, ideal for syntax checking
a program; Memory means it is assembled into a buffer allowing it
to be run or debugged instantly from the editor without having to
create a disk file; Disk means a file will be cr d. The selection of
the name of this file can be left to the assciubler, using rules
described shortly.

The first two options may also be specified in the source file using
the OPT dirvective.

He

ving selected your required options
smble button (or press Return) to start the assemb
of assembly you should press any key to retur
If any errors occurred the cursor will be positio
offending line.

Stand-Alone Assembler

If the .rre version of the assembler is invoked the without a
command line the pro for one, conforming

to the rules below, or press Ret L the end « sembly
there will be a pause, pressing any key wil t the program. If a
!

command line has been sup
ey as it assumes it has been run from a ¢

v will not it for ¢

file.

Page 32 Assembler HiSeft DevpacSTt
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Output Filengme

elseil the QUITF
name=sou

fHlename + extens

name=name v

Assembly Process

s 1:}1(—",‘,
will be r

se¢ omi ims%s il
be producec
: d on ill(‘ 'H“i" During the s
errors and war nings will be shown, mm her wi
symbol table i ‘:m{lm od.

<

*m,m,gg ores
executed.

Assembly to Memory

et i& wee developrment

ry, allowing imim
editor. To do ih}q a pre
specified in the Assermbl
wnemhc § he size {.{Wf‘}l
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exccutable files but cam
They will only run sucee

J‘\c" ¢ files are
{he Desktorp
3\}‘ 5 during

hlm are Qx%i i(‘mxm*i ;;
~se are discussed |

11(‘ H(\t Ab‘w()lll (‘ “{U;I(‘Q” for

the Install ;’f\p‘o? >artic
much easier to use
programs which ave
they execute during th
programs, but need th
find them.

placml in the AUS
om sequence. They have to
extension |

Types of code

perating systems
am s‘mdm (x

Unlike most &bit o
ystems, an executable
at a 'z"x;,;cuiar addy
depending on the exact

¥
O AT ENal tanc,

get around the prob]
ywrmat includes reloc
relocate the program after it %
example the following progr:

de.b toress any key', 0
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even though t

‘N
Hax O

L
=
)
=
P

he real

programmer
addresses
(or linker} will look

wil now boe 1

2ss of string iy
z;;bi; *Lmo ihe w?l addre
Generally the

Label

Mrnemonie

d by th

Operand(s)

e assembler shoule

Comment

L should o

>d to start at a
lately by a colon
rohibited on ¢
on mhm& \

iSoft De

evpaces
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though macro ndmc‘ may wilt the fir
’i 27 (“h'u acters of labels are signilic b e n—\iu(“—‘d
ed. ,‘i,‘;ab(—:}‘% should not be t s register names, or the

efault labels are case-sensitive though !

Some example legal labels are:

tost, Test, Th

Some example illegal labels ave:

Stest &e, test>

¥

> ‘m?(\, .d’hmf :ix
}d AHOW(‘ gl
3] Wlmh 5

SOmMe ummmhfm
from the muemonic b
word, .1 for long and .
in each particular case
directive. GenST is ¢ i -
names, so Move is the same as move ANC
example.

1 the same as m0

Operand Field

they may
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eturn €
the left hane

ﬂum ion g@, dnm‘

Numbers

Abs mm numbers may be in various forms:
de
h
oetal constants

binary constan
character const

st hes

ar l\ ﬂ‘w, m'

XY
Ye!

{ required. Fao
their ASCIE and

Assembler HiSoft Devpacst
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availabl ¢ modes arae shown in
Clease mvi“ that Ge U is case- mwnm{ :
dddx{ ssing modes, so D0 and a3

Form Meunmﬁ
b PN .
An

(AR address :

AN+ address
~(AN address
AR address re
d{An,Rn.s)  address
oW absolute s

ok absolute 101);' E

d{PC) program cout ative with off:

A(PC,RN.S)  program counter relative with index W)
#al imunediate data

1) denotes register number rom 0 to 7

o denotes a numbe r

R denotes index redis either A or D

s denotes size, cither

When using -i(‘t;m\ o
may be omitted

will assemble to the same ¢

CCOR condition code
SR status register
Usp user stack pob

: :.‘xr‘i::‘-sc.,l.a >i ers.

Assembler HiSoft DevpacST
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W and

potentia 1 {01

instruction Set

.iaiav
have T)d.d VA

start

The above code
wotild

e S ) m Crror ii it finds
BSR or b:\ A n} ¢ that such c\éxu‘
Mhm mxmt
Ath BV
OIIMON. I
preceding string s
mmi the da\ vou ¢ hange

Imstruction Set Extensions

Assembler HiSoft Devpaes
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WMOVE from CCR Instruction

This i8 a wm‘ 0
warndng to /B fre

instruction, converted with a

MOVEQ Dostruction

are
are "'mm L

m mai

{m( m“n“

elevant, zhe CRu{i \R‘AH
°1 being ignored.

in vpp(*r ca > > o
s denote optional items, cllip

END

and as f“[‘f‘;Cd e*(arﬂv as
directive must be followec

format.
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!
=

i

WA

es

e

Page 47

Assembler

&
&

S

i

ele

ft Dev

2

11

H



Option D - Debugging Information

W1 m:(i (*:m bc‘ G“{f.{"(‘u,\(‘lV use
dvfmi ed \)Ji hm 1t mzry be .
3 rs only 01 all rvhmw ?* hels

C GenST is in

are v file and will be nppa
insensitive mod The 8-character limi
file format and may be xm}'}mvsaci on by
option, described below.

Option L - Linker Mode

L+ will
DRI
tive

The default for GenST
make it produce GST Hip ]
] code, or T~ will make it revert to ¢
st be the very first line in the fivst text 4

Option M - Macro Expansions

When an assembly listing is produced, macro calls ave msown in
the same form as in the source. If you wish the instructios 3
macros to be listed, , while M~ will disable the x\g tion. You can
use this directive as often as required.

Option O - Optimising

tements to faster and
ch type )
al formae:

GenST is capable of optimising certain sta
smaller versions. By default all optimising is off but ¢
be enabled and disabled as required. This option has sever

OPT 01+  will optimise backward branches to short if within

range, can be disabled with

OPT 02+  will optimise address register indivect with
displacement addressing modes {o :
indirect, if the displacement evaluates
be disabled with O2- For e

move.l next{al),d3
will be optimised to
move.l (al),d3

/

if the value of next is zero.
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bhle will be prod
cisable i,
an onee

rumning ‘
some applicatio
more of a hindrance than
curning them back on. For

N Voal
vind ww, al

e in both
ythier 68000
> ohecking should be
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you
be

o,

reg ‘Mw can

Qption W - Warnings

fvouw wish to digable the w
with w—. To re

en as ISQ}HH"‘(

can do s

d as of

LARCO AL
Op - Extended Debug

This is a special version
Extende d Dehug format to ate
nbols of up to 22 character significen

Optlon Summary

The defaults are shown ind

mation (D
{defaul il

code
e code

het
1100

produce

{the line

For example,
gymbol table list and

will

‘\Q;L\‘»S zm«‘i )
an be usclal for

when required
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of these lines will res

<igthel> DCB.B number,voiue
mmbmw DCR.W  number,valy
<lghel» DCB.L number,val

~etive allows constant blocks of
1. number specifies how

mmz Hw })
1ssed to a umum

QUTPUT  filename

TAIE xi.q a period then it is us
the out put name 18 m,x.it. up as described 1sly,

{xwmwmj symbal

Repeal Loops

It is often useful to be able to rey
particula m_xmbu of times and the reg

eat one c“m more ins
at loop construct
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Listing Control

buis will turn the ass

4 selected at
as initially cho
directive is 1

S W"t*mm
el a

} mgf
@ sets the
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.im. X
header itsell consists
m'xd page number, ﬂ. :

line ::‘howmgf the sub-ti
pmmd in the form 1

in{‘n Qa
'Ai will be
running on
1ged to
vahie

faults to

LLEN expression

TTL string

This will set the title printed at the top ol cach p:
string, which may be enclosed in si > {

directive will set the title of the first
specified the cuvrent include file name v mi be used.

SUBTTL  shing
Sets the sub-title printed at the top of ¢

which may be enclosed in single quotes, The |
set the sub-title of the : pr ‘inted page

SPC expression

fbhlank lines \‘E‘ en fn the CXT Wwession

Hm, will output the number
1 the agsembly listing, i Umé

PAGE

uses a new page in the listing to be ¢

&
f';
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LISTCHAR expression<

{ toy the
folng thi
For examp e

wl the ohi arac
8OTEC u) andd ‘i\%‘s
§(:7§'§\.;;\1,(§ mo Lx\

umi

tof a c;gxt ii{}m 0
) or a - {to disable i)

T’HH";hCE‘”,
on f& UTLE

7
iy W

LR RS

Org
)

s \\\ &

im (GEN
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fabel SET expression

This is similar to EQU, but the assignment is only tempore
can be <h anged with subsequent SEI
mmo b(‘ used in the expression. Itis e

s, for example, using a line

ctive, Forwar d

seially uselud

Ez“ SOUTCE)
S50 “

3 O at the man u

At H e s;hni

st within

‘\'w the M{O
- from 1
can on i

i

- ‘«’3 msizuLhonc} nmw*
-~ start of a routine differe
Hne. A label defined with R

<label> RS.B expression
<label> RS.W wxpmssm
mmb«;ﬁh RS.L expression

These di Jot vou set up lists of constant 1 Iwié;, W g
uselul lata 1d global variables and is best

ustrated by a couple ¢ ples.

Let's assume you have a data structure which consists of a long
mmi, a byte and another imw wo:z\% in that umu To make you
e readable and es o mwdui“ should the s structure

ou could use line M,E.{,‘,h as

rsreselt

then you could access them with lines like
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as ¢

<

L
LAk
¥
7%

e

o
A

1 of

nitio

1

def
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ku are a wide range of directives co mecrned with conditional
AL 110 %hu u{ 1«‘ ccmd tl(mn 1 Im*ig Huiv 1¥ e one ol
no

1 irectives as the

:‘::ﬁ.a:x"a:‘(*i;r\ es mi% %\(‘ mno)

IFEQ @M}mﬁsmn
IFNE expression
IFGT expression
IFGE expression
{FLT expression
IFLE expression

These directives will evaluate the expression, ¢ <‘>‘ mpare it with zero
and then turn conditional assembly on or oll de pending on the
result. The conditions correspond exaclly to ihe 68000 condition

sdes, For example, if the label b1 the value 1, then with the

a command: ', 0

0t FQ to O,

woel in these conditional statements must

—
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IFD label
IEND fabel
ge directives all

i w delined or not

ey et B
TCAS With

e "h,er a
e label
] ’m ‘abpi is
1 \\Mx care uihv:“\'isc
s 1 and pass 2 which
crrors. Roth

e mﬂ compane
W;(

directiv

nstruction
a sh directive allowing a
tion o1 mbled conditionally, No

) :;id i;c, LS
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Macro Operations

supports
1 conditional ¢

semb sly-language prog

as

A macro is a way for a progr
instructions or directives tl
macro is first defined, then g
a directive with up to 36 paramete

label MACRO

This starts a macro definition and causes
following lines to a macro buffer until an
encountercd. Macro definitions may not be 1

ENDM

This terminates the storing of a macro de ipdtior
directive.

ey a M‘H(\\ h\}

MEXTHT

This stops prematurcly the current macro expansion a
llustrated by tho cxample given later,

NARG (reserved symbol)

This is not a dire
number of params
when not wi
then tho nanw

ii'i

o
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aracter (\) Howed
1 be replac ed with Hx\ SN,
‘mw if no pa er
neter V0 which is
5 i none

he macro © .;11
g(l‘n"ihli(‘h‘ﬁ is
ghould be ¢
symbol may be inc

UIacyo
ﬁah‘kxei N

A s pw ial form of macro oy
it mi to a decimal or 1* oxa

N

a8 AKX \<‘ym}> > or
orn. The symbol

msion.

DAran "tc \N@ o
call *md s

line with an
the parameters.

acro call
rarnsion
directive

to normal
s, and may
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Macro Examples

Example 1 - Calling the BDOS

st example, the general GEMDOS ¢ COENCE

put a word parameter on the stack
invoke a TRAP #1
correct the stack alterwards

A rnacro to follow these specifications could be

B ,\II‘M

The divectives are in capitals only to male thom stand
: e to be, If vou wanted to call t ‘
unction 2 {(print a character) the code would 1

s

o call is expanded, \1 i lacec
A0, i it ocourred in the macro, wmﬂci e
above call would | W assembled as:

1‘0}\1"1( ed witl
s given on the eall, So the

Example 2 - an INC instruction
The \38‘000 does not have
but the same effect can m‘ ach
A macro may be used to ¢
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P

The net result of the previous code is to set test 1

The reason the second seT has (\2) instead of just
parameter will not normal y be just a stmple
of numbers separated by minus signs, so it could

test set tost*5-1-1~1
(i.e, test*5--3) instead of the correct
test set test* (5-1-1~1)

Example 4 - Conditional Return Instruction

The 68000 lacks the ("o'n'mional return instructions found on
other processors, but macros can be defined to implement them
using the \@ paramecter. For C\dmp]e, a return if EQ macro could look
like:

ENDM

> Jabel every
wels such as

The \@ parameter has been used to generate a unic
time the macro is called, so will generate in this casc
00z and _017.

Example 5 - Numeric Substitution

St HWOSC‘ vou have a constant containing the version number of
vour program and wish this to appear as ASCIT in a message:

dc.b N1, "\<version>*, O

Raal Ale Search Program v'>

will expand to the line

dolb "Real Ale Search i
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Note the
mpﬂ(:@f}.

> W 5 oas it contains

way the string parameter is encl

trample 6 - Complex Macro Call

ture \vhi{:h
tten to ond
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Output File Formats

in du m:t ‘

UL 18

Executable Files

These ar Ko
the Desktop th* 11}(* el

symbolic uinn’naum} 'w,)m;zm
PRG, .T0S, .TTP and .7

Advantages true BSS sections, reduced development time.

Disadvantages messy re than one programmen.,

&GST Linkable Files

Wiwn writing e
S ¢ moduif‘\

“uppsri{ﬂ
g‘ > m England ¢
:’1«1“ ice C, Prospero F{"H’”H ,

files nor m‘},ily have the extension of 81N,

used prac vy anywhere including with
libraries can be created ‘mﬂiy {m it
method means assembler

Disadvantages libravy for:
be slow, frue GIE
{though LinkST can o
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than GST

usually
rted by

ich

o on the
chosen by
oj}](‘}‘
) mmﬂs
ive at the
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leons are used to denote those sections specific to a lile format, viz:

Executable~-code, also assembled-to-memory ¢

GST-linkable code

DRI-linkable code

Modules & Sections

MODULE modulename

This defines the start of a new modnlo The

contained within quotes if ¢
defardt module called ANON

This directive is ignored.

This directive is ignored.
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¢

SECTION seclionname

This d

clines a Swite 31 m 110 *1:‘11‘110(‘1 section, A program may consist

b@ concatenated together with other
] ile. By default
ol to any section

f the same m
starts in (1‘:&‘

£ 1&4 serm
at any t

1l program
1 wt memory

to zeroes
e Uon ne
cctive,
ihle disk

area, DATA, forir IHJI 8
reserved by the GEI
akes up no <\p<1m“ wi
nerating instru
a BSS section for

3 4\V
H

Keepd
Can &

E"orma‘t
1t does
, often
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XDEF export<,exports

Hns dv(mm labels for export to other p
y of the labels \p(‘_‘, ic

not po\sxbiv to export local labels,

ive is ignored,

Note that all symbols will be truncated {without
wlmung) before exporting. opT €8 is therclore recommended,

=

XREF import<,import)>...
XREF.L  imporig,import>...

ines labels to be imported from other prog ‘

If any of the labels specified are defined an error will
The normal XREF statement shoul <« to Import a
» label (i.c. program reference), whil uld be fo
yute labels (e, constants). 1
t produce an errot,

This de
moduh‘

This directi rored.

im*

d— The DRI lormat does not ac
type 01 imports but it is recommended that
used to allow the assembler to type che
imports you should turn tyy “checkin

{4 to knov

labels are only significant to the first 8 chax

> eorrect
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Using Imports in Expressions

There are no imports!

in m:p* cssions but only one
' . sion with

- v
umber,

ssions, so
example

import per oxy
an fmport in :
Imports can 'be o
long as the comy

to ten
1 cach
complex
lv precedes

other 1 >
expressions, so long as the ¢
it, for example:

1 be used
which are

Expression GST DRI
PC-byte Y N
PC-word Y

Hon in the same

symbol in a
to the above

rules,
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COMMENT commentstring

This directive ig ignored.

This divective is igr

This directive passes the followin s*“ st

, cxactly as
entered, into the .n1y file and will be shown by the linke

ORG expression

ssembler generate posit ion-~dependent code
and ¢ he gwagum counter to the ;,m 0 val Normal GEMD
pi()@jdlfﬁh do not neced an ORG , e if position-
(h)};.)@i‘u'ixmt, ‘il" is inﬁ‘m’io' to \d Low {‘()(1(‘ to be generz for the ROM
port ot for ¢ E ] O1XE statement
is adlowed in a source le(‘ wu( 1o pdd i

This wm make the a

It
generated will prob
as no relocation
pmdum d E.m hc '

+ used with great care as the binary
not execute corr cetly when double-clic
nation is written out. The 'Emnuv file
1 GEMDOS header at the front, but no

This directive is not allowed, absolute code generation

»tion in the linker.

This sends t "w ORG directive to the linker which will
> with zeroes to the given address.

i

This directive is very unlikely to malke sense when

o to memory.
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o

Simple File Format Examples

-

“his section shov
the use of each file format,

Executable

a (non-functional and incomplete) éxample ol
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Directive summary

Assembly Control

END terminate source code
INCLURE read source {tle from disk
INCBIN read binary {ile from disk
OPT option control

EVEN ensure PC even
CNOP align PC arbitrarily
nDC deline ¢ ant

DS define space
DCB define ant bloek
FAIL force assembly error

Repeat Loops

REPT start repeat block
ENDR end repeat block

Listing Control

LIST enable listing

NOLIST disable listing

PLEN set page length

LLEN set line length

TTL set title

SUBTTL set sub-title

PAGE new page
LISTCHAR send control character
FORMAT deline listing format

Label Directives

EQU define Iabel value
QR define register equate
T define label value temporarily

stor list

=)

Iy Vi e
RSRESETY resol RS counter
RSSET set RS counter

Page 76 Assembler
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Conditional Assembly

ASS xilﬂ_;

COMMENT
QR (&
OFFSET

Reserved Symbols

NARG
ey
'

‘ 1.‘1» a
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68000 Exceptions

MonST uses the 88000 processor exceptions to stop runaway
programs and to single-step, so at this point it would be useful to
explain them and what normally happens when they occur on an
\31.

There are various i\fpm of exception that can occur, some
deliber: mﬁv others accidentally. When one does occur the
Processor saves wom(‘ information on the SSP, goes into Supervisor
mode and j umps to an exception handler. When MonST is active it
re~-directs some of these exceptions so it can take control when
they occur. The various forms of exceptions, their usual results,

and what happens when they occur with MonST active is shown in

the following table:

Usual effect

Exception no, Exception Mon8&T active
2 bus error bombs {rapped
3 address error bombs trappoed
4 iliegal Instruction bombs trapped
5 zero divide bombs {rappoed
[$) CHE instruction bombs trappod
7 TRAPV iunstruction  bombs trapped
8 privilege violation  bombs trapped
e trace bombs
10 line 1010 emulater  fast VDU interface
11 Hne 1111 emulator  internal TOS
32 trap #0 bombs
33 trap #1 GEMDOS call
3+ {rap #2 AES/VDI call

The exact cause
from them)

trap #3-#12
{rap #13
trap #14
trap #18

suanmarise:

{r

xeeptior

Exceptions 10, 11, 83, 34, 45

left alone.

bombs
XBIOS call
BIOS call
hombs

ceptions 2 to 8 ave caused by a programmer
wped by MonST,

lﬂ\)“» mlli
trapped

s of the above exceptions {and how best to recover
arc detailed at the end of this section,

but to

error and arce

9 can remotely be caused by programmer ervor and is
used by MonST for single stepping.

and 46 arc used by the s

gystem and
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ble above means that the 8T will attempt
n, but it is not alway: i%

Whern an exception oo
bom six,:.—z.nta (or ,

mnber 'bei ng equal
'WiIl abort the current
and attempt a return

e ‘115, it
EEORRS] Jk)xﬂ lt)

exception was sod by
Zos being destroved then
¢ will not recover

It is usefid '%in
layout is shown
shown in Mffu}'ﬁ
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high memory pr—

1
|
Free %

Free

fow mamaory

Without MonST

Figure 4.1 - Logical Memory Map

ST is ‘mm.'r“ d 23k, but in m[ Tition it
th ls may ‘et

The three versi
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Symbolic @@muggimg

A major feature of MonST is its ability
the original program whilst debuggl
formats for debug info tion - the DR

to 8 chs g mbol, and the Hi
format, allowing up to characters, Botl
produce both m mats, and many other v >m”i
linkers have an 0 ﬂmn !u pmdm“i. '
information. We are H
ag a second standard on § e t‘»’{ hui at Hn
other products to support the format are
Modula 2.,

MonST Dimmg and Alert Boxes

MonST makes
similar in cmmcpt to fimm‘. in GE .\1 p,xk
differences. MonST does not use genuine
for it to remain robust - that is to
debugging programs that themselves
the mouse is not available within the d
things like true GEM buttons impossible.

A MonST dialog box displays the prompt
top left corner of the box together \mii rap
by a blanlk line wat a cursor. £
aborted by pre :
sm sm I\CV%

e a Wholc
: mn i\‘\m

errors
a.ijiowmu um ec tmu oi
1other diim :

he data

do*\m,l kevs fc i ,it\,\v'ocn (f,i,ﬁm cm, 1@
have to entered in order
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A MonST alert box is a small box u’sg>lz;t,\'én;‘ &
with the prompt rn] and is normally 1
[ some iorm of error. The box will

: : kevs, whichever is more

Initial Display

g‘)‘l‘&ﬁS&%inQ the

vou
executable
n disk vou

(\.x in ol
f)f{(;:wb Return chn vou will |
[f you do not wish to debug &
nple yvou wish to inves
a blank filename.

Certain feabures
P MonST in low 1

The ‘mm display of
memory and instru
type ,' panels {he
computers to prov
particular moemer

er :ﬂmd then ¢ lispl
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The initial MonST display consists of Tour windows, similar to
those sho 1 Figure 4.1, In low-resolution the arrangement of
two of the windows is slightly different to allow efficient use of the
smaller avatlabl

e sereen space,

Es

L _Registers

DE: 00800000 ROIE TIOE O0FC DNZE T ROGNBENN00 GO0LE BLOD OOFC 0020 DOOI 9752
1100000008 GOLE DLOO DOFS D020 RL:00DURO00 H0LE 0100 DOFC 0020 8003 9752
0700000000  S0LE DLDO OOFC §020 AZ:00000000 &0LE DLOO QOFC 0020 0e03 9752
DIIOD0O00DE  GOLF D100 DOFC 8078 RI:DOD0OD0G KOLE DLOO DOFC D020 0003 9752
D4:0O0DONGE  60LE D100 DOFC ORZE  H4:00R00GON SOLE 0108 BOFC 0D26 BOGY 9752

o o

DS:00D00000  GOLE 0100 OOFC D070 AS:00000BDO 601E 8100 HOFC DOZO0 OUOY 9752
DE:00000000  GOLE 8100 OOFC 0020 A6:00000000 ROIE £100 ODFC 6020 OHOT 9732
27:00000080  6OLF 0100 DOFC G020 #7:00000008 6D1E G100 DOFC 9020 60T 9752
SR10008 U 07°60000080 60LF GLUD OBFL 8820 0003 9752
PC

1BOFT

0020 MOVE,M 832700, 5R

eMbiu PC T Hemory

' ORSZ700, SR (00000000 60LE DLOG “-o
! BOB00e4 DOFC GOZB

BHRON00E DERY 9752 AR
0oDOONGE ROBY 9758 Ul
DOROORLE 0OBI W7D OUY

BarCon2e
fpECODIR
HEEINTTIRGS

N

BOFLO036 Ju SFR0004 ) 0OeDADL4 DORY I7CE AW
QRFCROIC LEA SFLBOALIRCY, A pGO000L8 0OAY 37LL QWD
garconda BRA SFLOSHR BORBHRLL BOBY 37DY - ol
QOFLO044 BNE.§ F 300U0020 0BOI 9708 Ui
BOFcan4s HOVE, T - 06000074 D03 ITVE  OUA

Q0000028 DOFC 9048 "EH
00000820 0004 9SIE 9B

DOFCNess SUBA.L 65
BOFCOBSZ CHPT.L W

EATIEYEN CINCE S 0018 S0 i S

Figure 4.1 MonST Initial Display

The top window (number 1) displays the values of the data and
address registers, together with the memory pointed to by these
registers.

The next window (number 2) is the disassembly window, this
displays several lines of instructions, by default based around the
program counter (PC), shown in the tit 1 of the window, A =
sign is used to denote the current value of the PC.

£

Window number 3 is the memory window which displays a section
of memory in word-aligned hex and ASCIL

indow at the bottom of the screen, which is un-
is the smallest window and is used to display

rful features of MonST s its flexibility with

Honal windows may be created, the font size
windows may locked to particular
care detailed later,

Page 86 Debugget HiSoft DevpacST



¢ (*mwm W mimx 11
WeEe mci m, ¢

e &

note -
ot windows),
'i'f’ﬂ;? current

i/\ i \I”“ «.(.
ired wher 1

3, th{)u gh it

cvant

(o use the
view; don't be
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have

if vou

from the editor,
When indtially loaded you wil
<m (nm or dmn t specify a files

5

{he not mai op tion

ingle-step,
ycl it more
the one
m "he

nhtair od by pzcssmgi ]
~onvenient). This will mwm ,
in the Register v

embly window. Af >
Fm, values of the registers and memory ¢
watch the processor execute your program,
: ing i.m ‘P* S{‘ way m' ﬁomff thr m.xg;i* S0¢

“‘1":1‘1‘11 to stop it
W&I\pmnt'

T umlmg and enter ’\1 ons
we will restrict oursel
b e set by pressing Al
place the mcakpo*m

~ default basel,
Examples of valid addres
vou type in an invalid ac

" in h{*“ﬂ:
wression.
3. Ti

correct the expression.

[Having sect a breakpoint

m :"u“m'ﬁlv run. zmci

T from 1‘ ’

1 hit, or i an
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ses ils own scereen display which is independent from
! i vou press the vokey vouw will see vour current

vy, pressing another key switches vou back to
s vou to debug proprams without disturbing

S

e} t o bes 1 W{l\’
e (,Aldﬁﬂt, The
the current

nt uh}dm

v Uﬂ cxIC

Proces
When vou

rence

read the
o in small

ddont
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onST Referenc

Numeric Expressions

MonST has a {ull e e evaluator, hase
including operator pre
del "'unh‘ base is hexadeci
there is no concept of types X!
is uscci only for muihpiuuinm and

1 on that in G (‘nf%”t‘
ence. The main differences are that the
(decimal may be denoted with a \ sidy ia
ative or absolute), *
[ there is a not-eguals operator,

sensitive and

Symbaols may be referred t
on the form of

significant to either 8 or 2% 1
debug used), though this can be changed with |

O am{ are normally s

d

@

Re ‘,“'isiz to %impiy by‘ name, such as A3 or b7

< numbe

s mmy be referre

m;ﬁn A7 n‘ta s to H e user hmm pomtor

¢ insensitive,
> byte
the user- or
visor-stack, depending on the current \mmv of the status
register.

There are several x(‘snvc*d symbo S w}n“l“‘; are cas
namely TEXT, DATA, BSE -
past the end of the BH \swtmn and
super

In addition there are 10 memorties numbered
are treated in a similar way to registers
ising the Register Set command. Memorle
refer to the c‘urrm}t »hui address of the 1
assigning to them will change the start acddr

; mi ow (md
window,

The MonST expression evaluator alse sup)
the 1 and )} symbols. Indirection may be pe vie, word
or long b by following the wi‘UA ap riod ihw‘ the required
size fric invalid, either because
] sord indirection

the memory is unrecadable or even ({f woit
is used) then the expresgion will not be valid,
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For example,

Window Types

There are. four c.min wotypes and the exact contents of these
: splayed is detailed below, The allowed
able below,

W m&mw

wnmt to ‘;n

her with ¢
involves one
together with o
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For example, the display

TST.W SLZA{A3) ;00C0LPAL UFOL

signifies that the value of $ : .
ih{‘ word memory pointed to by this is 50801,
example is the display

;00001FAL 0FOL

MOVE W S12A (A3},

The ¢
<1u11<\ s is 50 -< () ¢ ; fe
display is alway ¢ (MOVEM data g displayec
quad-word) and when pre-decrement addressing is used thi
ineluded in the address caleulations.

Ami the
he

No hex data is shown |
is reduced
"'sem”hly hni‘ may zmi be long enou
addressing modes such as the second example above,

Disassembly Window Display

Disass (‘m)ly windows display mon as disassem nbled
instructions to the e,.,gmd( i descri the hex

address is shown, followed by (my ‘:)ymim;? sembly

tself. The current value of the PC is denoted with =
If the instruction has a breakpoint placed
square brackets {{ 1) afterwards, the conte
the type of breakpoint. For stop breal
number of times left for this instruction o ¢
breakpoints this will be a 7 fo Hmmd by
conditional expression, o a:‘n‘wni ;

is shown.
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lower-
umnbe

hox address

play

Memaory Window Display

; *s’l““ 1 h(‘\ clisplay
are denoted 1 by **. The numd
the window \mdth‘ up to a mas

cations
d from

Soure

code Window Display

Window Commands

v o m\; CLTE
xh and can be
y _,z,zsinber.
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Alt-A Set Ad

This sets the starting address of a memory or disassembly
window,

All-B Set Breakpoint

Allows the setting of a
Breckpoinis.

sreakpoint, deseribed later under

Vinclow

h VS mn b(‘ Uxmi
the Esc key.

On a register mm*m:-\:f this is the same as
described shortly.

On a source-code windo
and &,

Alt-F

This changes the {font size in a window.
pixel high founts are used, in colour 8 ¢
d. This allows ater number
agsuming your monitor can cope.

Alt-L Lock Window

This allows disassembl
particular register. Aft
window is re-calculated,
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To u mn k :ﬂmpi' 4 a blank string
¢ YC, You can lock windows t
1

- '(U @ emory win UOW, such as M2,

Show Othe

A 15T
Alt-P

itcan be

3 -~ ¥ -
Mows any 1

ow 3 into 3
. Pressing

HiSoft DevpaesST
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Al-T Change Type

This only works on window 4 {cr : (:,imc" y' Qi}*)lit’t‘m window 2
or by loading a source file). It jes the type of the window
between disassembly, memory and source-code (if a file has been
loaded).

s

Alt-Z Zoom Window

This zooms the current window to be full size.
1ble and normal size can be ae ,f sved

{tmmmzmds are sti]i avails
pressing Bsc O Alt~2 agdain.

Zooming the register window is unlikely to be useful.

Cursor Keys

The cursor keys can be used on the current window, the action of
which depends on the window type.

On a memory window all four cursor keys change the current
addreas, and shift T and shift 1 move a page in either direction.

On a disassembly window T and | change the start address on an
instruction basis, « and — change the address on a word basis.

On a source-code window T and | change
basis, and shift T and shift L on a page

Screen Switching

the digplay on a line

‘\’{mn”’i‘ uses its own screen display and drivers to prevent

. prog 1's own screen output. To prevent
nised by excessive screen swi tohmg when single-ste
reen display is only switched to the program's afte
conds, producing a ficker-free (h\p‘l vy while in the debugg
In addition the debugger display can have a different screen
resolution to vour program's if using a colour monitor,
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\ View Other Screen

This flip creen to that of the progre

-+

the Mon

Ctri-O Other Screen Mode

een low and
ant *'}

This char
medium

ommand is ignored

A?"I E}(AL ;tg oW
what pakm‘
TEET INeMOTY

aeh <mlc i o Mons
program’s soreen.

or sax
s dum:uf Lh«s ()pomix(m
write- pmlc* 1 or read
to be seen and acted upon
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Breaking into Programs

Shift-Alt-Help Inferrupt Program

am is running it can be i
71‘ cause a t

nally
am itself but with
M, such as
in the

nory. If
nt be place

While a progr
key combination, which wil
value of th ¢

tt‘nsxw use of the RO
mtmmm ion will normally b
handler stored in =TI
COININE .xded that a bre
arca then a Retumto P

Press mp alt-Help without the
screen dump to the printer
be pressed again to cancel

.m}\ for this key
curs press it again whe
rt MonST 165&1&&}11 procuce no effect.

AN umm’l never be terod
i din the midd

wrogram at
nultaneous
a

lay, or contin
brealpoint and the ¢

Simple Breakpoints

i; breakpoi
T to be entared.
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a counter

BT 1YY
HLUNS,

every tme exer
Al he entered.

nal Breakpoeints

Alt-B Set Breakpoint

Mhis is a window
In
i

cakpolnts at any tin
ollowing forms, depen

<oddress>
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<gddress>,=

will set a count breakpoint. The initial value of the count will be
<ccddress>,™

will set a permanent breakpoint.

<address>,?<expression>

will set a conditional breakpoint, using the

<acddress>,-

will clear any breakpoint at the given adds

add

"mis cannot be sel on
' t,OrmR(m é’imy R

tHime a breakpoint is reached,
program is interrupted or resumed,
remembered in the History bulfer, described later,

Help Show Help and Breakpoints

This digplays the text,
lengths, towcil er with ¢
are 'umula ﬂc within this ¢

Ctrl-B

':.:1 ami f\m sogmoent addre

Tneluded mainly for ¢
broak pmut at the start ac
cdlisassembly window.

will be cleared.

U Go Until

smpatibility
{cdres

woint will be
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ri-K Kill Breakpoints

This clears all set breakpoints,

Chrl-A Set Breakpoint then Execute

BDOS Breakpoint

This a‘i‘
1‘"‘&3&@1 m §

when it
entry,

1 history
as well as a

T thwm wn
natruction to be

HiSoft DevpaceST Debugger Page 101



if a disasscrn
instruction which has
the current values for that by
the entry into the history bulfer.

Quitting MonsT

bly in the Hi
kpoint placec
hoint, not

Ctrl-C Terminate
This will issue a termine e, ifa
program has been loaded ninated
and the message | window.

Another program can 'L., 1 be loaded,

If no program has been loaded into MonST it will itsell terminate
when this command is used.

f the Debug option has been used from the GenST editor then
“\"hm ST will terminate automatically when the pr 3
gging has terminated.

7 ogome GEM
‘1 \\’ﬂ‘(‘.x‘»hlhb(l\ or v
confuse the AES and
vy but oftenn cu
sxecuted.

Loading & Saving

before they hav o§<w
properly can seriou
noticeable immed
subsequent program is ¢

3 nmv not be
hes when a

Ctri-L Load Executable

o
1 4
_
ud

o

S

o

8]

is will prompt for an executable filename thes
and will attempt to load the file rec :
already loaded a prc
former has termina

W’LE\
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ent free

1
o~

N

ode be

i

1
Gt

i
e

9oz
et -
=

~

the

S

1-Te

DU

d

LA
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If an ASCH MIL is !nad(,

the memory used will be owned b
When such a program wnmxmi@
window will be closed. The auto-res
canmol detect this so care should 1
into it

Executing Programs

This runs the current prograxy
speed and is the normal

akpoint.

Chrl-Z

This single-steps the instruction at the

register values, Single-stepping a Trap
will, default, be tre as a single

changed using Prefer

thoe convenience ol

dentical to ctvrl-7 above but included
TRATL USErs

ST Interpret an Instruction (Jrace)

instruc Lmn al using the displayed

This 5,1 wen

similar to cvxl ver BSRs, JSRs,
-Acand L s, e o fer on f“ctm:n

[0 5ave s1e

OM or RAM,
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iy

J

LYy
11

memaory

1C
=

2 e

interrupted

Jey

e
S

Jebuy

e

Go

5

. =
8] )

it

bl

Hisoft |




nation after
buffer. In
ms, unless
YW under that
ROM routines.

every instructi
addition Traps

changed with P"QTO ar

ed as single
though see t
the way throug

ncd about tra\,n z@

2% {*zmp}c

i , to denote tha

¢ to U*a nic Llw machine }na.s
N through the

: mw is h'tppenmﬁ, as it is possib!
ﬁ*uu) in xast xi is wﬂ‘n}?@l\’ taking a while

i%@mmmng Memory

& search memory (Get a sequence)

For BAW/TS T, stand

tinstructions,

=g

3 will “)*"‘(m‘]pt‘
Wmds Longs, '] <n\f arnu

ling for Bytes,

¢

then be prompted to enter the
ch for, each separated by
d-alignment when
ies, for example.

vhich you

arch type and para

the Next (",(}Enﬁi‘xd/\hi? dle
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fer the G "‘(‘)I?l‘i"l“'
zrm data, With th
st one occurr: mc,.

csted every 64k bvtes and can
opltion, which is \uy rmach

e gearch will start
w {except Ieg;ot :
splay the window at the

Searching Saurce-Code Wi

Miscellaneous

Ctrl-P

This permits
three imgmM
hem alons

BN
-

to your
"}(\i off
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Follow Traps

stepping and the various forms of the
‘.i“;‘a_g‘m, .lfim* f‘\ amd “‘;rm o ‘}‘? é

ix.ﬁxsfzx"u( ;

routines o 1}&} inves

used with ca

tain time critical ¢
drivers have portio

interruptable, and ‘\.m g
such code and possible Joss of @
to watch the AES as it draws pull

Line-F calls and it is very I
frames left with the Trace bit
program it is likely that se
be generated. Pressing )
a few more such exceptions
the lowest level, Le. your prog

There is a side effect his that can cau
though: if you have i’“u od through m'xy Alnt

1cls frames can bhe ¢ od
If your program t
t'o xoqpond t(\ xla own

N

NOTRACE Program

This 1s a very qmaﬂ pIe

folder
i;‘mm ] 1
by default. The source code is lm supplied.
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ertain
1 level la

re fmm(l nn y
m the editor),
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<start>, <

The warning described pr
to this *“m\m'md

f

Disassemble to Printer/Disl

7%

This command allows the disas s‘unb vy
‘zN@ or (‘:‘iiSk complete with orig
list of labels created ]

ferences., I‘ho first line should be entered as

3>, <end addre

pslere “t‘ line prompts for the arca of men
s-reference list, which should be left b
s are required else should be of the form

1 be B, W or:
A When all date
o entered,

wpear; i this is blag
wsumed to be a disk E '

P
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Mi hex numl
: v msoi

Hby with Mon&'T

Change

The additional version of

seribed, Whie

will now be
¢, it will be
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The auto-resident version may be double-clicked {rom the De
and will initialise itsell in the same way as from the avt
s aversion of MonST is alreacly' resident,

In addition any program may be interrupted by pre:
Shift-Alt-Help key combination when a resident
MonST is installed.

The resident version of MonST cannot be reclaimed {from memory
except by resetting the machine and booting with a disk which
does not contain MOH% in the auro f{older.

When an auto-resident version of MonST is loaded, the usual
versions can still be used as normal, memory permitting, ax W the
resident version will be ignored until the non- lent version
exits, when it will become active once again.

Note = .
| Do not invoke an auto-resident Mon

I from \m(i‘m a
program other than the De %kiop such as using Run Other from
within GenST, as large areas of system memory wz;l hecome locked
away and unusable until a 111:1(‘]11119 resel.

If both shift keys are held down during the installation of the

auto-resident ‘\/Ion%i the debugger is itself entered, allowing the

editing of memory or setting of BDOS breakpoints. When entered

via this method the debugger should be left using Ctr1l-C when the
ipger will remain resice

@
=
x
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ummary

Y

i

w
o
R

g,

v

¥ \gﬂ,
i

j
P aid
E

e




I you are in a
let it run but reb
Run Until then
at the refurm
the s

{(a3>

spe : iﬂ"“n‘wi()h

SHbi Ouif

vour know §

can,

it \m\‘a take a u:m
TonST a )

for examy

Ale-0 command.
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a TOyou can pass a command line to
ramy you wish to load and, optionally,

It a
OXC (‘j*l 1
sometime

tmes Kven then it
by an interrupt
L particular place.
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Count breakpoints are a good way ol H“m‘*ix"mg; down bugs
they occur. For example, Suppose a Imr ticular <-'.uhx<mtm >
to eventually fail but you cannot b\
count breakpoint on it
where the program stops, bec
vahu‘ nj he ount breakpoint (using
, then set a stop breakpoint
ps um.,ulgu‘ value or one before it. Let it rur
through the sub-routine on the very mii t
work out why.

. At the point
v, look at H!C
10 gnm

Good luck!

AUTO-folder programs

f these crash during init mhmtmn then 11“‘0 Al
‘!wﬂn(‘ your program i :

luc‘.'md,l j a dcll x*m!

‘l’lif_““ "“.—E'\,!.L o ﬂ
the upper-cased name o
with spaces. Ign{)re eldatiy
be hﬂio*\\’(‘d by
preceded by an ASCH'T dmmmm‘}
a Emmwmd 12 bytes after the m(m of t )
the basepage of your (’0* sou ami ‘ﬂ()} stes af
the start of your progra g att

to Imd your main ioop cu:\d set
yuld b(‘ n‘smm‘ 1

S an accessory is rm: } aving durir {tinl e you
ave to stop it at the very beginning bel it has o chance to do
mw%‘xm«h The rec ﬂmmvn\h d W{W ig o ' :
with an instruction at the begi

, but this i netimes not p%ﬂhie
works on currenit OMs to stop the s
vour program, but | wte the me
ceommended for b
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st ‘\ﬁ }mk’i cdown both shift k cluring the boot
> then set a BDOS ""akpmm on the Open call, $3D, then

¢ to let the boot sequence resurme,

MonST wi
30 171“’;'&@ window ;,%
int is h*z ‘\x i
'1{\(‘ Nm: i“

to Openca file,
vy BDOS
e s not your

another BDOS
s vour

red every hmo:(m mx
current
i

{

-l

208 brea \pl)u\l )
xd just before (bl

L ACCEsSOries,

Exception Analysis

When an unﬁxp cted exception vecurs, it's very uselul to be able to
work ot b o ! to resumeae
executio

3
4
e
Lk

80N some nov

stack to try and find a x
\‘T”Obd})h* an unbalance
}\1‘0551"1;1; then :i‘;s“f
s to not

i be used,
m access to
enough to

ol zlufi} ess, :
me execution, at iv

iSoft DevpacST
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Hegal Instruction

{ the PC is in very low memory, below around &
hat it was caused by a jump to location 0. If you use |
here you will sce a short branch together with, norms
ORI instructions {really longword pointers) and even
illegal instruction.

Privilege Violation

suetion i

This is causcd by executing a privileged inst
normally meaning your program has gone ho
Bumping the PC past the of; ding instruction is unlikel
much help in resuming the program.
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Command Line

The command lne should be of the fornu

< f£ilenama> <-options> [filename)] [-optionsa]

Options are denoted by a - sign then an alphabetic character,
allowed options being:

B generate a true BSS section for any such named sections
D debug - include all symbols in the binary file using DR

standard 8 character format {for MonST or other de Em«\z“*m\
e all errors

¢ before the

cor, uselul if vou wax
1 by default stop t

B foree pass 2 of the
(as any pass 1 erro
second pass)

T specily that all following filenames ave library filenames

M dump a map file showing the order of
will be the main filename with an ©

O s.:p(‘,(:* [y ob‘“ ot code filename, may be followed by white space
befor

Q ‘ruict’ s which disables the pause after the link
1

8 a symbol table listing, will be the main filename with
am\,\i 1010 Ol

X extended debug, using the HiSoft Extended Debuyy format

W specily ¢ file fllename, defaults to K extension

Normally o
the ex :

will bhe i.ak 1L fo bc a contr

assumed to be libravies.

en are taken to be input files, defaulting
wwhifa . LK ¢ tension 1s specified it
file, or aflter a -1 option filenames are all

; : . h
> of 'ﬁ'h(’@f‘. 't, here is
mpm filename x} and line

svd with an extension n{ 1?22(,~,~,
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nerates

Dl use
up the
he end of

~1

; mm‘ y m read ¢

S TCCOmImne

o
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m to mnmc {sui‘pL

ime it P : -Cw lately. You
-lirect x(‘wou oulp i toa JM ommand

hm with

Ry
TRT

T T T TN
>ETLENA

or you can re-direct it to a printer by starting the command line
with

>pra: (parallel port) or »>aux: (serial port)

1t in this way you should use the
» the prompt at the end of the lix

option

Control Files

'}‘hc alternate way to run the linker is to have a control file for the
programs which you are linking together.

i you wquc a im of options which won't fit on the command line
] ing thom you can use a control file, which is
rmands and filenames Tor the linker, The
. and the text file ] rated with
1 assemble it 1) ename is
line withy the —w tm N& ion, and

walt exter
GenST (ih
specilied o
each line caa

t file. The default

OUTPUT <filename>

{ file, There is no

e filename to be used for the outy

This spex !
L~ YOu ::,\MMM gpecify it explicitly.

default oxt

LIBRARY <filename>

This specifics a filename to be scanned as a library. The default

extension is il none is given.

—
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SECTION <seclionname»

setion orderi

This allows spe

dmilar to de dh” Q1
up to 22 character

DATA size(K)

This DFH(‘N
O ?d%cai W hi

BSS «sectionname>

' bm, wi
A, This

lied as ~ it
. Thisg can
programs,
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An example control file is:

X 3
LIBRARY CLIB

Assuming this control file is called cr
mmmand line

will res
library CLIB.B!
information, will be wri
apecified.

I you do not specify a drive name in t
command line, the default drive will be assun
from the Desktop, the default drive will alway
file on which you double-clicked; though ify

from the GenST editor

Automatic Double-Clicking

'Itw 11
h}

Proce )
be left as TOS

that dCS(‘l ﬂ\(\i 1
Take Parameters and m

LinkST Warnings

exten

Warnin

are messages Indicating that something

wrong, but it's nei;h,mg too serious.
inition of value

I was defined twice, This ce
in a module with one ol v¢
18e *"no f’i‘ st definition it ¢

The %\*‘m‘“
zﬂn ot

warning
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Long

s canx only be 80 characters long.

Comment dire allowed to be 80 characters long
. i -

(clon't aslk us

cetion name was sy

LinkST Errors

A osymbol

The symbol was refer
also be other files whic
start in your searchl!

.
0l

v larg
o an e

SO RS -
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Input/Output (1/O) Errors

tmi, oceur, if Lha‘v (10 ity @i at
produced incorrect code.

l?‘f‘“

TON bm

These can be pmﬂuwd as aresult of in imz 12l ¢
Y

If you get one please send us copies of b
inl!
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numerio C
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e,
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el

ta

can only con

‘
]

<
e

P
et
prn
el
gt
£y

29

age |

&{‘3)

2nST Errors
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cannot export S5yt

symbol

cannot impc

cinitions or define in

cannolt

sted or defined within

n“aa{:m definitions may not be 1
repeat loops

Lo

duplicate MODULE

module names must be

error during List

Hating will be stonped at this point
£ ! jt

file

=)

executable coda only

only executable code may be assemble >l to memorny

srror within an expression

1 a macro than [k

rence

lowing i wetion

rhage
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ollowing instruction is not allowed - change it

instroy

invalid

wbol is not defined

w it allows imports
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FNDC

there were more [Fs then ENDCs
missing cuote
misuse of label

not

number too large
odd addre
opt be at

ORG not allowed

out of memoxry

should never happen, look investigate immediately
firaet such errov

full

change the program buffer size when asscrubling to memory

register expected

] 1owed

=
x
o
o]
o
,l)
r.
9]
P
o

file

may only bo vcled once On €

Lrod prematurely
within an iF, MACRO or REPT and the source ran out
spuricus ENDC

spurious DHUDM ox
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needed sign extension
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Base Page Layout

Bvery pm”mm that runs under GEMDOS has a base page area
which contains certain information. It is $100 bytes long.

Offset Name Contents

$00 p_lowtpa - address of the TPA (i.e. here)

$04 p_hitpa pointer to end of TPA +1

08 p_thase pointer to start of TEXT area
&OC p_ten length of TEXT area

$10 p_dbase pointer to start of DATA area
14 p_dien length of DATA area

$18 p_bbase pointer to start of BSS arca

$1C p_blen length of BSS area

$20 p_dia pointer to DTA address

$24 p_parent pointer to parent's base pagde (0 if clesk

$28 (reserved)

&2C p_env pointer to environment string

$80 p_emdlin command line: length byte then string, which
is not guaranteed to be null-termin ated

S100 your program starts here
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Hardware Memory Map

Address Usage " Access

FA0000

FAM

,,,,,
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eyvent
Umi 2y

cse will now be deser

GEMDOS - Disk and Screen 1/0

. - the s X
esponsible for mern

; so all
e removed
this gencral

o st
ber
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s above, it is slow <m<1 M}
correction by 8 bytes or less, the best

add. 1 #27, a7

which takes two by
tes, the best way

tes. If it has to be corrected by more than 8

lea o

which takes four by

., Both methods mv smaller and fas thax
the first method. Ir ntally, a © of bugs whe
starting programming with GEMDOS i (
stack, or correcting it by the wrong value,

Program Startup and Termination

‘When a GEMDOS pi
is the memory from the end of ‘ih(‘ pmf“
usable RAM (normally just before the
program, which is just as well as the st
area,

o F

L
mzﬂh m the m'x{'i of
1) 18 ommi h\ the

If any memory managemen
1 wish m «;‘XC{‘U(P Mu
riting
mcmot_ .
This is 1
the

t calls (ﬂm(“h as m
3 Wi tum

H vau d{mi m re wi ii bc felo i
14 Hv done ¢ M he be

, ‘x.’liiiiif%?lng i; \e fact that
5 4 bytes down on ‘xh(‘ bmch, lilse
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1 - Read character from keyboard,
Pars mwtmw None

ey code

he struck,
g result in**
mumber 18 returnoed

) 18, J
; ‘, anu 1 a M sical key
nihm hits are set to 0.

9 . Write character 1o m"\ an, o conout
Parameters: word: ohare :

i
€

Result: None
ok 4

This writes the given character to the sereer
support ted for future expansion, so bytes
with $FF before the call, though curren

ignored.

& uppel

a

- Read mhmmcfo from serial porl, ¢ ouxin
- nzum,i.@ None

Resull: 20
Stack:
This we for a byte to be received from the auiliary device, which
is the ser Ml. port.

character read

I
L
s

Ly

;o ouxout

ﬂ \}w% @ cha:'smwm
W

-1l L2rs. Y
T\(’SUI None
Stack: &

This sends the ¢l ks
the upper 8 bits oi the \vrwi shou

Ag with

the c?mx acter o
ancd 4 above, “m,

- Raw |
‘—’*u ameoete
Re %Un
Stack: :
If the character is
and a { §

mz’mvics
for output, or
utnuU




ould be

ystem

o
~




510 - Check status of
Parametors:
Result:

F‘atzwﬁ“ :
This tests to see if the conaole device is ready for outpul,

-1 i ready, O ifnot

511 fi‘hem xtcﬁug of printer, ¢_pmos
.i: arameters -

Result: iy, O ifnot
This I the printer s ready to

SRR

reeeive a character it -1, else 1% }(\u,
$12 - Check status of serial port inpul, ¢_ouxis
,‘? z'\motwgh T\I one

:

O i not

if there 18 o character

513 - Check status of serial port oulputl, ©_auxos
Parameters: None

Resull: -1 if ready, O i not
Stack:
This tests the serial port and retuwms -1 1 iU s res to recetve a

character.

519 - Getl default dri wﬂ o_getdrv
Parameters: ]
Result:
Stack:
This retuuns the

tve nuamber

umber of the current drive, with As=0

wsfm address, { setdta
to disk transfer addr

S1A - Sel disk tro
Paramoters:
Result:

r

uffer used for searching for
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rogram is in User or
wde to another.

tine wnh a
e, and -1 for

ply stack
vain unel ? For
“\t‘ {u switch m \*’HD\ rvisor

code would be:

When switching
returmed in O you
mmi > to nad' protect

X 20

blth
N bite 5-8
bits 9-1

> as the previous
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520 - Gel time, t_gettime
Parameters: Nonc

Result: 0.W

St 2

This wimus the time of the day, with the result in this format:
Seconds/2: hits 0-4

Minutes: bits 5-10

Hours: bhits 11-15

52D - Set time, t_settime

Parameters:  word: time

‘ None

: 4

This sets the current time of day, in the same word format as the
previous function,

32F - Get disk transfer address, {_getdta

Parameters: None

Result: DO.L=pointer to disk transter address

Stack: 2

This returns the current disk transfer address, and should always
bhe even.

$§30 - Get version number, s_version
Parameters: None
Result: DO W=version number
Stack: 2
This returns the GEMDOS version number, with the major
number in the low by&_e. and the minor ruunber in the high byte.
Known releases at this time ave:
$0D00  wversion O. 'i 3 {obsolete disk-based)
$1300  version 0.19 (ROM-based)

531 ~ ”wn“mxmte and stay resident, p_termres

Paramcters:  word: exit code, long: bytes to keep

Result: Nomne

Stack: 8

This allows a program to terminate while 1{(‘(\“}%1‘1@; part or all of it in

i:

memory, It is ns@ful for pr og;x ams wluch e NE the S}?’Sf)CYn sue
as RAM disc drivers; if they \ 7
lie in would “cl fiv%imvcd wh( n he nm.‘i ; ;

memory that can be rete
the length paramecter
required program lengt
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$36 - Get drive free space, d_free

1
,ﬂ‘

rarameters:  word: drive code, long: pointer to bull
None
2

“reate o sub- me:::,“ ury, cxl t":remm
cters: long: [ pathname
DO C.I.s.»c: error code

,&‘

me creates a new directory, according to the null-terminated

f o the null-terminated
Howed -« you should set

Herto s Umg
wul, else error (and

icw create the given file a
e T can be used in mhm
tribute word can be these values:

1<>:a<i a);Jv
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rile handle
art are W’()}id“% ﬂOTﬂ]aHV xt
to B ar e standard handles whic

starts. They correspond to the ﬁ

call dild im‘ followi
| Te

O - console input
1- (oxmoh output

Wh ...h um h{* usc‘d witl
neg ative words, so to dxsmlﬁi.xlbh these |
>f L / BMI for the error case.

im Aml 110 mﬂ(wmgf \
rom error retun

$3D - Open afile, {_open

Parameters: word: mod e, iom’ pointer 'i"m flename

Result: DOW }h ﬂ successiul, else error {and
Stack:

This - 7, or both, The

O open to read
1 open to wri

2 open for both reading and writing

If successiul this will return a handle which can be nged
subsequently, clse an crror number.

close
< handle
)i OK, else an error nuumber

$3F - Close file, {_
Parameters: word
h«wu!{ V

\mvux 4 file handle this will close the file. Do not close a standard
handle.

This call, along with all
handles, do not do very extensive checl
handle. If you pass an invalid one you m
the machine may crashl!

953
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e, { read
: long: load address, long: nu
s handle
ywmber of bytes re

sadd,

bytles 1o

P

wﬁs? Write file, {write

arameters: tes 1o write,

e

N

{‘7 ITor ocours
acte will not
the value

-

vill attomp

in the file; The

Hisolt DevpacsT The Op
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843 - Gel ;’Ne file atril Jl tes, {_attrib

Parvameters word: attributes, word: get/set, long: pointer to
filename

=mniew attributes, or an crror code

Regult:
acks
This can be used to ¢
attribute's word can be:

r set the attributes for a given file, 1

-~
L

01 read only

02
04 m file
08 tually the volurne label in fir

$10  sub-directory
$20 file is written and closed

The other word should be 0 to Get the attribute, or 1 to Set it

345 - Duplicate File Handle, {_dup

Parametoers: word: x{(mdud handle

m‘sui DO W=new handle, or ervor eode
’(1:

346 - Force file handie,

Param word:
nam‘i
Result: DOW=0 if OK, else error code

Cxl 6
' iu forces the xiandam handle to point ¢
s the non-standard one, and can be used,

device or file
frect

e

to re-d

word: m wv mfmb\ Clong: po
DOW=0 if OK, elsc m 1Ol
Q
O
a drive number {{a(‘ mﬂ' *h’i'\f
1 ihv {t“wm dm‘ y
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weters:

iwa ;;
word:

o keep,

fr

EC

tem




For load but don’t execute the return v:mzc is either an error code,
or a pointer to the base page of the loaded program,

&

A discussion of using modes 4 and 5 is beyond the s
document.

The command line should be of the form of a length byte followed
by the line itself,

‘M‘N: the
of null
e-niull, The

v be
or as

The environment siring
programs pare us bas

}

PAr amuh

w«mlt

Stack: )

This teumnalv ﬂi f"nrrom program, n“i'n‘mzim;; control to the
calling program. The word value returned should be an error code,

lcd be

or 0 for no error. Returned error codes shou = to avoid

confusion with system error codes, which

S4E - Search for First, ﬁw::.fix'&:f

Parameters:  wordh attvibutes, long §)01t1(\x to filespee
Regult: DO.W=0 il found, else -33 not found
Sty e Q

A

sing wild-
he first one

Tius ix ap can be used to scan a directo
> files, This should be called to find
Shmuld be called for the rest. thm afileis | "'w“i the
the file are returned in the DTA buffer ar ‘
determines which file types ;t-fx'm to be mcmck‘d in the sc
may be one of:

18

arch, and

00 normal files
01 read only 1
0 hiclden §
system

08 refurm vo! e
?5 1 O ’H lxh O ries
$20 !11{‘,\‘ that have been written to and closed

turned values in the DTA buffer are:
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reserved {or internal use

CUrrence

O

Nex

reh for

&

5
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BIOS - Basic /O System

The ST BIOS is intended for |1
kevboard and disk drives. .I t
described p.r‘ i
Tammers who requite
ail t
F’)‘*

to invoke
310 > likely to n

mni\/ one BI&)% (“'m is
see the boc

it.
mm‘h mgm‘ det
wz‘w Uhrﬁd here.

m voxu own roulines. It can s¢
vectors. The calling sequence is:

1dress of new handler
O1T number
5 function number

move ., 1
move ., w

move W

gt

Jnuuiber] (2 for bus
he following system

The veetor number should be thefexceptic
error, 3 for address error ete.), or one of |{
vectors:

545  200Hz list

5100 system timer interrupt
$101 critical error handler
3102 process terminate hook

program modifies any vec
their original values before terminatin g,
If vou pass an address of -1 it will not be changed, but the current
value wi l‘x returned { H
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ugmm

N

KBIOS 2 - Ge i‘?hys'fmi;
Parameters: \om

Result:
Stack:
This will return J“ze: T
accuples 32000 bytes ¢

wavs

\E%E Q5 3 - Getl Logical §
Parameters: None

T s e Ty
1 Y ™

XBIOS 5 -

Lany
reen
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GEM Libraries

GEM itself consists of two components: the VDI 8

The GEM VDI {for Virtual Device Interface) is
operating system that draws graphics and te
The GEM AES {for ,\pph(‘a‘f
the operating system that
GEM such as windows, menus ‘md dmk gt

n <mf f'x}e 5

e supp u*d

This section is intended to give details of th
and calling Com’uﬁ'ioxm u It does not
the VDI or the AES great detail - the |
should be zefcric,d fn for this. However, details «
information that we feel is badly documented or }O{ doc ummx Cci
at all.

GEM AES Library

1 31(‘ calling sequence to the AES is bi
5 and Ioug\vmd. These arrays are de

and are:

words
words

- longwords
int_ But words

addr_out  words
~ams longwords
words

For example the C program segment

val=1int out (Z)-+int out (3)

be converted into this assembly langue

could

. +4,d0
int oult+6 ,d

' to the
f longs

%tsm nf Hw <u ray,
the index should be

¢ u(uin D sled.
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pmco them
H h)T 1

R
s oword sized,

amoter,

Application Library

appi_init

Should be calle

appi_reacl idlengfh,bu

am, normally a desic acces

ey memorv.Lnumbersee
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Event Library

evnt_keybd

avnt_bulton olicks mask, state

> return value is the number of times

iwuc , Array elements 1-4 of int
wddinate, hﬂo Y co~ordinate, the bution st

oi,a.{,c al the time of the event in that order.

evinl_mouse flags,x, v, w.h
The return values are as described for the previous call,
evnt_mesag buffer.l

evnt_timer count.lL

ﬂ'x ] 3 m Tw.mih,

eynt_mulli fags, elicks,) 5{, m ‘;“s“ m:s m i }M
& m2fags,n 1

All parameters except 1
parameter means nothi
int_in. It is shown at
but this is not obligs
mouse X, mouse Y,
button value, \:’sqpv"f t

specifying a null
cvant element of
line macro call
s wihich event,
<1 code and

;ﬁf

evnt_delick new, geisef

Menu Library

menu_har free.l show

menu_icheck free.l,fem,ch

menu_ienable free.l ffem, eno

menu_mormal free L fille normmerl
menu_text hree l ifem.fexiL

menu _re

ot id, siring

175
s
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Loparent ehila

obfect

cd Xoand Y co-

reel,objectnewn

e.lobjechchari

oy M; {::’ o »i ol

fivaxiviwihl,

it button,siing
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form_ermor errnum
Error numbers should be positive and less than 64.
form_center free.l

Graphics Library

graf_rubberbox x,y,w.h

int_out(1) contains the finish width, int_out(2) the height.
graf_dragbox w,h,x,y,bx,by,bw,bh

int_out(1) contains the finish X C()"()I‘(‘iil‘léﬂi(‘;, iz"‘\]‘é;mc>u§’(2§ the Y.
graf_movebox w,h,x,y,dx,dy

graf_growbox x,y,w,h,ixfy,fw,fh

graf_shrinkbox x,y,w,h,sx,sy,sw,sh

graf_watchbox tree. L, object, instate, oulstale

graf_slidebox free.L,parenf,obj,vh

The address parameter is optional, only required if defining you

own shape.
graf_mbkstate

The Int_oul array will contain a reserved value, mouse X and Y

position, mouse button state and keyboar:

Scrap Library

serp_read buffer.l

sorp_write buffer.l
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¥
‘:\

;,,_ff

(\ \* 8, and
it, so be sure :{ is large enowgh,
5, wl Lmaximum ol 12w

‘V {s non

wind_create kind x,y,w.h

wind_open hond

wind_close handle
wind_delete handle

wind_gethandle fleld

wind_sethandie field

windl_find x,v

4 update begend

wind_cale fype, nxiny,inw,inh

Apfe ),

cas may be found iy

rivpe index sadarl

% freel, object

HiSoft Devpacst The Operating System
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Shell Library

shel read command. i, shelll

shel_write doexsar.ser,emd.i shelll
We have never managed to get this call to works veliably.
shel_find buffer.L

The buffer should be a minimum of 80 bvtes.

shel_envim value. L, sfring. L

Debugging AES Calls

not immediately

unctlon munber

Aa an aid to decoding these
and their hex §

A «t‘mm init

L appl_find

13 um::am@m?

16 evni_mouse
1% evni_mulll

1 rwenu_lcheck

\:;mf \m M‘ i:mx
cm*

» fwgmwbox
slidebox

input
iosa 7
wind_se A
wind_cale Ak
rsre A1
sh Y

s;hei e ;wm
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Control Functions

v_opnwk Open Workstation

e used unless GDOS
oly initialised, <cuire

vy

This should ot b
should be suit:
result of this call,

The intin array
{ be set to the

v_clswk Close Workstation
v_opnvwk Open Virttual workstation,

' ‘ia, uses current_handie to open another v
ent_handle to the result. infin is nort
Di 1. and one word of 2 (¢ lenoting RC co-ord

v_clsvwk & Virlual Workstation
v_olrwrk o Workstation
v_updwk Update Workstotion
vat_load_fonts Load Fonts
Do not attempt this unless GDOS 1s loaded.

vt _unioad fonts Unlood Fonts

]

Fonts must be unloaded before a workstation is closed.

vs_clip flagx vl x2

Clipping Rectangle

Output Function

line count Polviine

e input co-ordinates should be copied to Intin before the call,

v_prmarker count Palymarker

The input co-ordinates should be copied to nfin belore the call,

v_glrext x, v, shing.t Text

The string should be in the from of null-tevminated bytes.
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v_fillarea count Filled Area

The input co-ordinates should be copied to infin before the call;

v _contourfill x,v,index Contour Fill
vr rectl xi,yvix2ve Fill Rectangle
vobar xI vl x2ye Bar
v_ore x v oradius star, end Are
v_piesiice x,y radius,start, end Pie
v _circle x,v,radius Circle
v_ellare x y, xradius, yradius, start end Etliptical Are

ellple x, v, xradius, yradius, start enc Eliptical Pie
v_ellipse x, v, xradius, yradius tlipse
v rboxx !yl x2v2 Rounded Rectangle
v.ibox xIyl x2y2 Filled Rounded 3\ ctangle
v_justified x,y,string.Llengih, ws cs Justified (‘lwc:xmmc::g Text

v

The string should be null-terminated,

Aftribute Functlions

vswr_mode mode et Writing Mode

olor index,red, green, biue Set Colowr Representatio

vsl type siyle

> Line Type

1

o Line Stvle Pattern

vsl_udsty pattern Sat User Define
vsi_wiclth width Set Polviine Line Widih
et Polyiing Colour Index

Set Polyline End Styles

vsi_type symbol Set Polymarker Type
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vsm_height heightf

vsm_color index

olymurker Height

Set P

i

Set Polymarker Colour Index

Set Character Height, Absolute Mode

The pisout array will contain the selected s

yst_point poinf

The pisoul array will contain the select

vsi rotation angle

vt font fonf

vst_color index

vst_effects effect
vst_alignment horizontal, vetfical
vsf_style index

ysf color index

vsf_perimeter vis

vsf_updat

The intin array should be {
suitably.

Raster Operations

Set Character Height, Points Mode

ed size,
Set Character Baseling Vector
Set Text Face
Set Graphic Text Colour Index

Sat O ”lﬂ e Texd “\pﬁ&m ol Effects

Set Graphic Text Alignment
Set Fill interior Style

Setl Fiil Style Index
Set Fill Colour index
Set Fill Perimeter Visibility

set User Defined Fill Pattern

illed with the pattern and contrl(3) set

vro_cpyfm mode,source.l,dest.L

is the general blit call,
The sou ind destination

most often

Copy Raster, Opaque

ng i’h@ [ereen.
Yy A memory

form defl n block (MFDB) jat of the
memory ta blit. An MEFDB consists o

0 high wmd of mld‘ 58
2 low {
s wi (_l(.fl in p’t,\.ﬁ_hw
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0 height in pix

& width e w

10 1
L& number ¢

14-18 reserved,

address or
and hei
N -

vit_epyfm mode,source. L dest. L i1,i2 Copy Raster, Transparent

vi_imitm source L, destination. L fransform Form
v _get_pixel x,v Get Pixel

Input Functions

vex_Hmv newfimer

v_show ¢ resef

v_hide.

Ve mouse Sarmple

g

vex _buly newxbut Exchange Buttor Chan

vex_motv newmolv Ex se Moverment Vector

VeX_CUV Newcursor or Chemge Vecotor

ve key s

Inquire Functions

V(&

ve color index, fiag
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val_attributes Inguire Polyline Athibutes

vom_aliributes Inquire Polymarker Attributes
vaf_attributes Incuire Fill Area Attributes
vet_attributes Inquire Graphic Text Athibutes
vat_extent string.L Inquire Text Extent

The string should be null-terminated, iw results will be found in
pisout.

vot_width chor Inquire Character Cell Width
vgi_name number Inquire Face Name & Index
vat_fontinfo - Inguire Current Face Information

AES & VDI Program Skeleton

The general structure of a GEM-type program is as follows:

shrink memory call
caoll appl_init
setf current_handle fo the result 1 ! handle

3PN

open a virtual workstation using this |
open a window, perhaps
main wait for events & act on them as required
quit  close any window
close virtual workstation
call appl_exif

finally p_ferm
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» 40 and

the
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' mul v a}d;ug a
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Linking with AES & VDI Libraries

ned to be used in
gm d VDIL T B.8

The supplied macro file GEMMI
executable or linkable progras ‘\ &
contain the actual codv and ""‘h("mH he
programs when generat m;f executable
linkable code they should not. Wyou lc
how a conditional is used to ,n.m'lw this automatic

TEST is
1, it can bc
< line

gemtest ~w¢
ol file will do the rest. U you want to reduce
\ I solute miniomam then vou can change the
libraries as you require, which is why we supply the source code.

The

Menu Compiler

f‘;ﬂ” a resource ec 1it‘0r

For those who wish to use ;mms mmum T
we supply the prog ‘
fefinition {ile into ¢
1‘\1(\}&1\?“1} in RQ‘UT E)XL {
GenST editor.

The menu specification should be created in a text file with the
extension .MpF and an example follows:

and its items
rertical bar (1)
;‘d ‘m bacl ( %{&hm
o (.
. 3 1!"‘ 3 K} {}‘{‘
currently i 1 aceessories v { 0S5, (Itis no
coincidern this is the same sy max as fém\‘: awvm%d by our
BASIC con \;mc} w) )

“‘zw ts [and 1. 7T
ividual items
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1 Lwo %ﬁaC(S
m uld have

d enter the
ile with an

To compile a file double-click on »
Em‘xmnw, \vif”'mu‘i: an extension, |
0 hich may be included

Old GensS

doversions of the source files
ST. These use different calling
s who have upgraded.

The folder ¢
supplied v
conventions anc

HiSoft DevpacesST The Operating System Page 171




VT52 Screen Codes

When writing to the screen via the BDC
driver emulates VI52 protocols. The
escape \oqucn(*c,s which means an ¢sc \m e el

decimal, or $1B8) followed by one or more other cl

cursor up; no effe
cursor down; no €
cursor right; ne
CLrsor lefl;
clear screcn (md homu CUrsor
’hom{‘ CUrSOT
move cursor up one line; if at top scrolls the sereen down
a line
erase to end of sereen, from the
clearto e A line
: 3 ] r moving all following lines down, Cursor is
art of the new .1
moving all foll
ol 1@)1.1,%@. be {olly
el pt‘miii(m. the
colummn nur starts at (82,
foreground < should be 1o
determine the colour, of which
used
background cc
erase {rom beghn
enable curs
disable curso
save the current cursor p-“\‘%i
msm}e a a:‘uh positi

Cif at the to ;‘\ 'fi'm“

ion onwards

or pos

o characters,
L Row and
the top lelt
acter to
3t bhits are

;msﬂm;
the first

w0

CUTROT I“{“M\XOM

nverse Vidfeu on
inverse video o i‘f
wran around at end of line on
v arvourid (11 end of line off
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GST-ASM

- 8 characters and are
Its rules. for
5 ot allowed

GST labels are significant (miy‘ to the fire
case insensitive so QPT C8- may bv S
;:mﬂ m\mm ion are very similar thou

Most dire 5 are i.l.: GIE: ple ing name changes are
PAGEWID=LL 2 and F - nitions will require
conversion as will GST syrbaols.

s unique form of local

Built-in functions and structure statements are not supported.

MCC Assembler

uired, only the syntax for local labels and
o absolutes,

Very few cha
add L to XRE

K-Seka

1oh instructions
h added before
aad of Word sizes

Colons are not u‘qm:\ d after labels in GenST the
or directi : ek \hd field WM ne
them. Several S vi §

for some reason. o

ON DATA,,

acro syntax requires to be changed to \s, except 70 which

should be replaced with \@.

Fast ASM

esigned around GenST 1.2 so few
ised source files will need conversion
wd) before uHom ng to load them into
vin change involves comment delimiters -
B abt. A‘;;A\L lines starting with \ should be changed to stas " or
;- \s used afler instructions will not require any chauges.

tt over rom its BASIC

o

The ﬂo*um;f point facilities in Fast ASM, le
interpreter oviging, are not supported in G

Page 174 Converting HiSaflt DevpacsT



rther reading on

IS
3

ogramn

00 P

£
Ea ]
P
St

o)

0 Frogrammer's R

i

b

hed

3
]

Publis

Page 175

ohy

8

gt

Biblio




O$ Specification by Digi

AT
VAL, K

finition of the C
3c‘v >lopers.

A Hitchhikers Guide to the B

of e dat C}
Heies,

(i ;‘*T\/
BIOS '§.fsﬁ51.;,), 1

,%hgs programming 1 “in‘i—‘“*‘
ihf\ DR manu 1al, ‘imi

This deo
¢ nmpi{ ¢

wmmer's Reference
!, published by Glentop

Conets

various levels of tl
sections are *v(*,ry inaccurs
simply don't exdist. It
the layout is based on large n

Tricks

M,}
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M‘(mm*ni xuppmt is w*m“i,,lc e three

sprm and
will be

o Phone

o BIX™M  sur username

for ¢

F TREJUNE SR SR S o 3 i o o R e ta T
Whiche method vou use case alu wte your serial
{ It i : er of the
Tt i yvou do

1

OEra

if you
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Upgrades

As with all our products, Devpa s un
development and, ;x.u\xhvz\l v, m*w vc* stons be : (msii:«\hlm We
make a small charge for upg ok { sive additional

documentation is supplied the charge 1 He her, All users who

For those that require maximum
agsembler we have available the |
Features over and above this version inchude:

(md O(‘dlmg wcquu’xcm %
ORG statements for usc
linkable file formats;
machine debugging: De
including s pce}al dur np pr g. _

HiSoft BASIC) included: Free upgmdm for
automatically.

‘z':‘zmblc "ﬁ’
15, ‘ﬁ‘ﬂml

DevpacST Developer is available as an upgracde.
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The Editor

s in low-resohution.
The tings of the vertd
default the numeric pad
cluster and the text edito

om within the editor.
ences, means the
edundant. Other pr
using the Run Other fa

Block Delete has changed i

h mkd tvpts‘m mn

.?1\ :’i(:lctad ?ﬁn:&: 1Y
1ay be copied to U
show on n Cur §
press of a key x_hr.f,if{: is a
editor will now run in low-

pas t_ed
block

The Assembler

g and local

he absolute
pm mumi{:

and the binary file is buff
maximuim spood has over
1 (or real pmffi ams R
ensiv ch it

.‘kxuexve 3
oxt e :x')

‘g(}‘r‘uﬁ:x‘:;ti h executable

&
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The use of \W or \L alter register equat
no longer required, for example if but
move.b o is now allowed. .
allowed in | ority of the eque
been changed.

The GEM example program has been chi I%
section and to fix a bug preventing corre

ar ;}_r

this and its include file can be fi mmqi m
) oty and

new example files are supp!

completely new AES and V

<:,i’1ara(* ex mxtput routines so can m pa ased wi
with ctr1-0 and aborted with Ct ]

"1“1‘191’0 are several new direct!
0 namt‘ in GenST ]
El % F, ENDR, FORMAT, i
RSSET, QLBTTL

There are three reserve
with your own, all f,u’(—
Ku.

28 and

Debugger

MonST supports a great number of new '&‘“‘ fures
multiple windows and, as a result, has a ch
is strongly recommended that you re cl 'i
the Chapter 4 before t '(‘rion,s work with th
The main new features ; wmduw display;
switching removing flicker )

indirection; Supports up o
Multi-resolution allows you to dm\ ag‘ a iowm
res {or vice versa); Allows the viev
debugger; Disassemble to printer with auton

or to a dis 5

ant m Arac M‘kén in sy mhax

3 am in medium
i within the
neration

sk file in GenST format; Conditional
Buffer: Interrupt running programs.

GEM and TOS versions of the del
_ 1 - for the file extension and only «
needs to be supplied.

bot
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