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= “The Computer Qne assemblar i8 an iotegrated syatem desmiqgned

© Eat the development of aasembly lanquage programs on the Sinclair
QL, comprising a, full 6B00Y sesembler and progrem edizor. The
aassmhler accepts standerd Motercla 6RO00 mnemonics, and may b
uged ta Asfembie from either memory or microdrive filtes. The

- aupplied aditor sllows you te huild aad update your assewnier
sourea filew, and eanmlne the ercor messsges produced Ly che
sneambler, . -

foth the apsembler and the editor are run as jobs, and
thus may be operated concurrently under the QL ODDS operating
system, Thit iy known as multitssking, and allows the aser to
have moré Lhan ona program gperating in the compurer at antu,

About this guide

This user guide provides the information ¥equired te edit
and nassemble programs using the Computer Une assembler oo the
Sinclaiz OL migrocomputer.  Thim guide is not Lntended Lo teach
you SBOCO ssaembler programming., 6r to Serve a® A reference i cee
to the ODOS operescing aystem, For Further information on these,
the reader in referred to the various texta recommended ar the ond
of this section.

The early chapters of ths guide describe tha yse of the assemiive,
ita reqolred input ayntax, and ita outpat. .

The assembler may mlap be used to write machine code extensien- tu
SUPERBASIC and Computer One Pascal, This is bBriefly described an
Chapter 5 and example routines are provided,

The GBAOO0 instruction aet is describeds in Chaprer 6.

Finatly, Chapter 7 explains

the operation ol the
#sultitaa¥ing program =diteor.

sl s

Using the Assembier with QDOS Multitasking

Bofore ruplalining the operagyan af the azmembie: and
rditor din derald, an will be uwaeful 1o have nome understsnding of
B the UO0S multirasking opcrates, and wny it is oed,

Hultitarking with the assemblior
prouTams to Be ren rencurrently,
gurckly bertwean the editor and the
while another

and the sditor allows bath
thus sliowing you t& switch
! Antemklar, ansl tn oedit a file
file Q= being assembled,  py weeping both programs
Paomemery, you can quickly mwWErCh btlweng the functions without
having Ta  load  them fiem micTodrive oach  time you noed them.
Larer vhapters deseribe bow the editar and adzembler are leadmd s%
Terlan . -

With rhe editar And the  Assembioc
you o Ean switeh bhe foput or eabptrnl of
aimply Ty preasing CTRL-T fthe  CTRY

1 poritien of the [Tasling cursor
juis t& currently reqcoiving
satedly thus allows you
aasealilegs and the sditor
b alao funringl.

TuUnpiny concurrently,
the joba frem the keybaazd
Al O kéya preossed together.
on the sorena wildl indicate
input., Progsing €VRL-O
. Lo SWiteh heteern SUPEEDASIC, the
in s0aUnee tand any otler jobs that may

When editing or assendiling vory large Lilow, yoi may also

fheane boo daad fewer Yobs oo omemary ., givipg PO WOre spaee to
et 0y assomble 1le jaooaram. )
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— Chagprter 1

Using the assembler

1.1 Backing up

The supplied  micredrive cartridge  ahowld be bLackod up
irmediately on recelpt. This cartridge should bLe trearcd as a
Hasteer copy. It is recommendsd that ¥ou make twa backup copes
using the Master cartridge oaly as an emacgency backup and nat o
fun the software. Backing up may Le doue hy running the aupdied
'CLOME® program as follpws:

1. Place the master copy In micredrive 2 {the right hand s.do
drivel,

2, Place a biank cartridye in micredrive {.
¥. Enter the folleving command:
LAUX mdv2_clone <ENTER>
4. The QL will respond with various iBSEruCtions Yo name the new
g;;;;ig?a and initiate the copying. MAKE SURE THE HASTL® ts 1w

5. The 'clon=d’ system may be ysed a5 soon as the microdrives lave
* ®topped ropning.

. Aepeat the procedure with another carrridge, and Stars the moasta
and one of the copies in a safe place, Use the EEMALNLNg Gy o
Your working master - enly wse the others in dire CHCCyuUny
Please note Lhat you may only capy the software fer YOULD GWh L.

3 .

1.2 Loading and multitasking

The assembler 39 run as a ghos job by using the EXPC command. Type
L '

EXEC milv? Clans “{wheee 7 {5 the drive holding the file)

The micracartridge can ha 1n any drive,

When bhe assemblar has boen loaded a new window will appear in the
Widdle of the ascresn amt you  will be prompted [or.a Cilename,
Since Lhe asscmbler g multitasking |with SuperfASIcC and Pssibly
the editor running foncurrontlyl  you will heve to switch the
kevboard  input inte che assemhler jeb at this atage. UNTL-C s
used Lo switch the input betwern joba.  Hoke that 4F pou use the
FARC W commant to joad the assembler w1l other jobs are suspendad
uptil it has Finished and you will not need to preas CHTL-C,

1.2 Oparation snd Command Options

Whrn ygz Are entering a [ilename the dcofault deive is mevd  anmd
Resd g be  specificd. The default (ile extunsion [ar source
files is " asm’ and for code [ilas is = ede- {7 tnk" for linker
putpar] and  these need nat be specified.  Theae mxtensions will
automiticaliy be appended to the Eile finme. entered il not atready
present .

Framples =

fiource - the assembler will attempt to assemble the
Tile mdvi apurece agm,

© the assembler will atuvempt to aseemule the
file mdv]l_src_abrc_asm :

mlvl_src_abc

Tou will pext he prompted for the Assembler  options. There
AIE twWo options

‘

Fo- If this aption is selected the asssmbler will agmemble the

file a5 lr in read {rom microdrive, or any other device which you

may he pssembling  from.  Otherwise the whele File i3 luaded apd

ansrmbled  Erom  memory. Asgombling from memary it of  course

tonxiderably  faster. The default option 1s 1o azsemble {rom
meNOTY .

L= If this option is selected the assembler will outpot the
code ba linker format (Sinclair Relogatable Ohject File Format-
SROFEY, The defavlt is to produce cods  which My  be LBYTEY inte
memory  {or fxecution or subscquent SEXECing. Note SROFF Iilea are
not execiutable but must be submitted to a Linker.

The default options are seleceed by just pressing ENTER when
prompted.  To  change an option from the default iost type the
mlgr!er”repyesenting the option and press ENTER.

annplé & Azpembler eptionm ¢ £1 [ENTER}
. © - Asxemble froen File and produce SROFF

I the dofauit-ophion of &nuembling from mepory im chosen and
thars fs {nsufflent roam, the system will famus 8 warning and will
sutomatically sascoble from the file.

If you get an “gut: of memery #rror whlle asfembling, it mcans
that the agwarbler iy unable to get fres menory Yo #xpand ghe
aymirol table, Thig iw l1ikely to happen il thers are ethar jubs in
memory with large space cegquirements, For example 1f you ar.
multi-tasking with the editor and have allowed a large workspace
therea may not be wofficient for the asgsembler. I this happens
then try to run the aspambler with less space-demanding juba or an
ity gwn.’ Lo o <

When the options have baen chasen, you will be prompted for a cods
fila pame. If you $ust press ENTER the name wild default to tha
scdrce  fila name  but with the extension “_ede” (7 _Ink’ if you

‘have selwcted tha linker optien), When you have sntared 2 walid
coda file nams the aszembler will attempt to delete the old cogy

'gila. il 1t axisce. . Note that the code file may be on p difforent
evrice, Lo

¥You will then be prompted for a liscing [ile name. IE you press
EHNTER no listing File wiil pe produced, otherwise & lisring wiil
. ke outpur ko the specified file. This film may be specified
cither Az » stendard microdrive file le.g. mdv]_fred lst, or
could be another QDOS device name te.g. serl) such as & printoer.

The acurce file 1a then wgpembled, with any ercor lines [E-3 ¥
displaysd, along with the ccror numbers. iPressing CHTAL apd BS
will stop/rastact the display). Uss the editor to display the
soutce [ile with the embadded arror mesnages (see 1A§L

1.4 Completion

When the asaembly ism complete messnge im diaplayed whiﬁh gives
you the eoption of killing the awzemblur _jel | press k' ), of
rressing UNTL-C to switch to another job 1 thia only appiies 3¢
yow did not use the EXEC W command ), of af pressing any other hey
to asdenble another filé. If you have pressed CNTL-C, then yeu
will atill have to press another key, axcept kT, to assemble
snother flle when you have come back to the acmembler ! by
pressing CNTL-C Itom ancther job ), Kote that if you vse EXLDC W
and chen kill the assembler job you will have to wait for i%
seconds before another job can bBe used. This is because the
asgembler is suspendsd hefors it is delets¥ to allow ail pandiny
1/0 to be completed. B

1.5 Using the code praduced from the Assembler

A wwde [ile produced from the assenbler may be loaded Lnta memesyy
to be exeguted from BASIC or Pascal (or indeed any cther
applicationt. Thia is deseribed in chapter 5. You may wish however
G turs your cude inte & QDOS job to be EXECed, If YOu Aare ngk
familiar with some of the terms in this section you showld read
Lhe relevent decumentstion in the Advanced Usar Guide or the
keywords section of the OL User Guida,

in ordec to make your code into » job prosesd as £ollows -
i. Assembie the source and note the length of code produced,

2. Reacrve enouqh #pace waing RESPR [4f you have any johs running
yau will npeed o reboot the saystem Lirst - this i unfortunately
decLssary Lecause of the QDUS raabrictions on when RESPR may be
naed},

1. LBETE the code file into the reserved apace
L

4. SEXEC to a new file from the raserved area specifying the code
leajth and the stack space your jab will reguire.

AR example is given hore to illustrate the method.

EEEC mdvl elasx

Press CMTL-C when the Assembler acreen appcars ° \

Type the source file name, say JOB, and press EHNTEH

[t assewbler will assume MDVZ_JOB_ASM) .
Press ENTER {ur default options |asiemble From memory, ne linker}
Iress INTER [or defawlt code file {MDV2_JOB_CDE}

Pro EUTER for no listing

Hutg the eode length, say 500 bytes

Tress k7 ko kill the assembler - i

P'resy CHTL-C to return to BASIC {not RECeSEAry as we will reboot
Alyway )

Press rhe RIBET switeh on the right of the machine

Froas the apeopriate mode kay

P Wl thee following in DASTC, assuming your job noeds 512 bytes

wl stack space

it UESPERUSNG)

mdv: joub_cda,R

S anded o exs

GERE mlwl Job_exe, R, 500,502

Ta aun your job do aither of
PCRLC mdv? jub_exe -
EALC W ondvl job_exe

Chaprer 2

Source cods requirements

The assemhler accepts scurcte code ¢iose to Hotorola assenbly
language furmat: the sctual requirements ara dovailed below. i
docs not lnclude macros,

A Lline of axsembler scurce code may be blank, & comment, ar & )ine
containing labels and/for opcodes or directives,

2.1 Soures line format

4 line takes the syntactic {orm:

{label]| -~ lepeode lacgumentt,arqumenc]|] |ecvmment |
-
or
*llabel] directive larguments] | comment }

where szquarc brackets ipdicate that the item is optional ur
dependa on the parbticular context,

The rules fof Lhis syntax are:

¥- The label, where present, HUST siart at the Legionang of a
line. .

2- The epeoode, or directive, must be preceded by one of more
Lpacey or tabs.

1- The uopgode, arguments, and comment in wWhatover combinatio,
must be separatcd by spacea or tabs,

4- Arguments are separated by Cowmas.

Hote thet any part of the source code way be in upper o lower
casa ot oany point in the soprce file.l The assombler_lqnurrs cana
at all pointa, so that "LABEL_UIAME* ia the Same as "label rame
and 1ndesd “LaBel_nhmE“!  AlL will he treated as the same Jaisel.



2.2 Constants

Canetant values may be expressed in decimal, hexsdecimal or
blnary. Hexadecimal numbers are preceded by a doilar ($) signa,
binary Aumbers are preceded by a percent (V) . slgn, A welud may
#l30 be & series of charactern in aingla or doubls quotes, for
example “h’ or 12347, These are convertad to their ASCIT
dfuivalent mo that “h° is aguivalent to $60 sad “1334° im
equivalent to $11321334. Only the rightmost 4 cheracters ace used,

—

2.3 Exprestions

Expreasions concisk of srnba\tt constants and operators,
Exprassions ars evaluated laft- to elght with ne pracadence of
opatators. All valuem are 32 bits with everflow ignrored. The
operstars svajitable are =

W

+ = Imonddic and dyadicl * 7/ " (mod} | {bit or) - {unary bit nnt}
k {bit and} < (shift left) » (xhift right)

Square brackatal {) } are used in sxpressions to override oparator
precedence ryles. ’

Enamples 1
3 o+ {475] gives 23
ERE N DL | gives 35

maekl | reg

raturas the result of “or 'lng the two values
count < 4

returns the tesult of shifting value left 4
places : ’
retuerns & {

197 2+2]2 (2e21%2

2.4 Current program position

The currenk internal program-counter positlon is represonted as an
astorask {4},

BRA v-§

will rcauste a branch te the positisa € byres befors the program
counter 8 value at the start of the instruction. Hote that this
will mssemble as a diasplacement of +8, as the
taloculated from the program counter's position after the
instruction has boen fatched, It is & rolative value,

. . F

. .2.5 Expression opearands

AN sEpresnion mey be a single operand which ham s value and &
. typs. The types supported ars

data registar

addresns reglister

upoclsl reglater { CCN SR USP - zem 2.8 )
Talative .

abaolute

ragistar liat

Only relacive 4nd sbaolute valuas may be usad as the cperands of
AR oparator in an saxpression. Only “+° and '-° allow the use of

ralative valums am  cparsnds in the combinacions
R+ i=> R}
AR L=>» R}
R-R I=> &
i-TEY t=» m)

. where R denctey p relative aymbol | a.q a labal } and & denctaa an
absolute value | i.e. & conscant vmlue nat dependent on whege the
program 18 located, for exompla 6, 'a° ),

A reglstear list iz a liad of data end nddress registers or

- regletear ranges sepatated by s alash (/). A regiater range is a
pair of regiaters both the mame kind where the Eecond has 4 higher
huober than the firat. ! Gf cource the registacs may also be
symbols EQUsated to registers ). For example

entrymank EQU d4-a7/e2/a4-ak
Thim im the limt a4/45/06 /8T /a2/ad /a5 /n6,

2.8 Opcodes
Opcodes are the mnemonices uped to Tapresent s the 6WUOD
irstruceions. A ilat is given in chapter 6,

2.7 Instruction Arguments

The arguments of an inscruction giva it the source and dostination
af the informatian, as nhecéasary. They sré in Hotorols Format.
Sea Chapter & for further informetion. Lakels may be used fur
reiative branches and program counter relative addressing, and
the aesembler will make the appropriate ralative calculatipns. Sce
below under Labels.

. .

2.8 Symbols

Symbolm are used to représent values, to make the code casily reasd
and easily altered, A symbol starts with a letter and may contain
letters, digits and underacorea, Symboles longer than 10 characteors

w111 p# truncated to 30 charactarcs.

Sywbhols are tyeated in  exnctly the same way as the values they
tepresent.  With the exception of a label, » aynbel  MUST  be
defined ( by EQU or XDEF ) on o line before its use, othorwiss it
will be assumed to ke & label,

A symbol may be EQUated to an expression, delined by XDEF or ls
defined by making it a label at the start of a line,

There ate zeveral predefined symbois -

ar - atack pointer { FQU a? }
CCR - condition code reglster

SR - atatus register

usp - ueer atack pointer

-

Thesr amd the renister symbals 40 - d¥, a® - a7 should wmet be used
a3 labels or redefined uSing EQU.

2.9 Labets »

Labels are used toe mark a posttien in the program to be used for
lecps,. subroutine calls, pragram counkter relative addressing, eotc.
They must #tart at the baginning of & line. Unlika okther symbaly
they may be referred ko in the text bafora definition,

r——— - 3

Whers vsed a3 an operapd in an  expression, a  label will be
asnembled as an offzet relative te the beginning of the program,
vnleas tha context [orcew it to be program counter ralative (a=z a
hranch destination say). The type of & label aymbol is called
relative. That ix, it 19 either ralative to the start of the
program or to the current locatioa.

Ten local lsbels, 80 vo @9, may be veed between ordinary labsls,
Although these use less symbol table space they can encolrege the
writing of difficoit to read code. A meaningful label name shoulid
be used where possible.

2.10 Comments

Comments are pleces of text placead in the soures code aw
information te the writer of the code, or anyone elsr rosding it
They are ignored by the amsembler.

Comments may be placed in ghe text either on saparate iines, vhere
the first character on-a line ghould be'a semi-colon <;> ar
asteriak <*>, or after an instruction. In this case they are the
tast item on the line, and sheald be precede=d by a semi-colon.

Assombler directives -

displacement is

.
hssembler directives | alse called psaudo-opn |
provide informaticn ta the assembler,
suitable machine cede program. Lome, much as Pefine Constant,
actually place valucy wichin the program. Othars, such an Fyaare,
merely provide information about how to handle the Following
‘assembly  language.

ere used ro
30 that it will produce a

In the [ollowing curly brackets mean tero or mote. Squates brackets
mean optional.

3.1 DC - Dafine constant

Syntax ! e[ .| L} expr § , expr }

Allocates a number of words or lony words with the initial values
givan by Ehe expressions. The cxpressicnz may be abaalute or
relative, A relatlve value {lapel} im it offace from the progrom

atart, If no .Wor L i» given the default s BO.W.

Exomples : pi.e O, SO, $FFFF
pC.L 3, labkl, lab?, lab)
Syntax_1 DC.@ {expr | stcingl | ., texpr | atring)

Oefines a pumber of bytas with inltial values givea by the
exprezsions or ASCII characters ja a string. A string in a
spquence of characters enclosed in matching double ar single
quotes. A gquote within the mtring is written tvice.

DC.B 'This is a string’, 24, 34,

Examples ! ‘anather mtring’
a0

3.2 D5 . Defina storage
os [

SyaLax 8| W | .L ) expr

Brmerves an erea of uninitislised memory at the qurrent PC
locaticon, the number of bytes, words or loagwords belng glven by
the exprossion, The exprepsion must avaluate $£0 & constant, not
4 relative valus, -

"
os.B 20 reserves 10 bytes ot current PC lovation
D8.L blocklan reserves biockles long worda

Exanpien !

3.3 DCB - Define constant black

Syntax ; pce [ .8 | .| .L | exprl, exprz
Reserves & hleck of memory et the current program counter, the
number of -bytes, worda or longwords to be reaserved being given by
the first expression. The wholw bleock ia initimlised with the
value giyen by the setond expression, Hote that the first
cupression must svaluate to a constant.

Exampie : DCB.W 30,1 reserve a block of 10 words lascialised to i

3.4 EQU - Equate
Byntax 1 £ymbol EQU expr

Tqoates the aymbol with the value and type of the sxpression. The
eRprastion mist avaluabe o a conatant, relative value, address
regiater, data register of register liat. Tha aymbai MUST HOT be
roferzad to bafore the EQU otherwise it will be made » label and
the EQU will give an errer. -

3.5 ALIGN _
Syntax 1 ALIGN or -
EVEN

Enqures that the code Foliowing the align im on & word boundary.
¥ote that all longwords and words are automatically aligned.

The following directives are used when you want the apzembler to
produce linker Eormmt. This iz invoked by the L option on
acsembly. .

The output is knéwn aa Sinclaiz Relocatable Cutput Piie Format,
and ix standardised for all preoducte, such am compilers, for the
UL. The outpot vsex a subset of the directives defined in the
[onpublished} Sinclair Redearch document entitled “dJinclaix
relocatahie object file format’™ rovision )} dated 2Ird August 1964,

- Chapter 3
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a1

3.6 XREF - External refarence
Syntax 1 XREF Eymbol | . aymbol |
Thin signifies that a label refrrenced within the program is
Arfined in anotheer flle, The asscmbler will]l make & special enkn

in itm outpot to indicate that the linker shoeld substitate che
valie,

A linker is a special progran' drnigned to take wewrral [iles,
which may be cutput hy ansemblers or compllers, and make a =ingle
execdtable code file from them. XREF allowm &eccwtlinn to he
pazsed to, or dates to be accessed from, one of these ather [iles,
Symbols introdoced by XREF are relative values similar rte ordinary
labels. They may net ba vsed to initialise memory., A symlw! in the
WREF 1iast MUST NOT be referenced in the program hefove the KRLF
gtharwizse lt will be assumed to be an ordinary lebel and the XREF
will give an error,

3.7 XDEF - External definition
Syntas ¢ XDEF symbol { , symbal |

Leavoa an éntry in the ocutput file to indicate te the linker
progrem the positisn-of & labal within thiz £11d. Thiz allows the
linker to pas: this information on ta any files makiag an external

;eigzunce to lt. The symbol MUST NOT be referred to before ihe
DEF.

3.8 Conditional Assembly -
Syntax | IF expr
[ FLsE )
ENDIF
The one-aymed conditional im when the ELSE has been omivt~d, The
coda betwzen the IF and the ENDIF iz only agaembled sheuld the
exptesasion evaluate to & non-rero value.

In the two-armed case, the code hetween IF and ELSE is only
agaembled should the exptession evaluake fa & non-zere valye,

Otherwise {i.=. with 3 zero valved expressien), the code hetveen

ELSE and ENDIF Ls amsembled.

N.B. The expression mast be of tohstant type.
Conditionals may not be nested.

Chapter 4

Error messages

, The aszembler produces the following messages to indicate a wide
rangm of faults in the source Elle, They ail have a whort textual

meenage, thim section givew further information and possible
causex,

There arm, [undadcntally, twe kinda of errer, Either an error
which atgpa assemhly procdesasing, or an error which produces
thenrrect vbject codes.  Tha former includes such catastrophes s
"out nf mamory", the lateer auch miatakos An "Unknown
tastTuctinn mhnemonie”. The firast {a fatal, and will cause
processing to ceage, The second will be noted a3 an efror, and
may be examined by inveking the editer.

1, Uaknown instroction mnemonfic - the mncmonic has been mistyped
or is not a4 Motorcls maemonic

{. Bad ltength mspecifier - BEhould be B .w .} or ,n
depending on the context :

3. MWrong number of cperands -~ tefrr to & Motorola iustruction set

eeference text to find eut how many argumenta khe instruction
needs

4. 1ilegal eperandlsl - refer to & Motorola instruction set
reference text to fipd out what argumenta ars legal for the
in=truction

5. Bytem operation with addreas register - . b may not be used
whero a destination.is an addyess register

6. Relative not allowed as operandim} - a label or other relative
type_enpression may only he uned with * or - in gertain
combinations apnd not st all *with octher operators

1. HMi=ming symbol - & hracket or oomme O3 other such eymbol has
been omitted

§. Iliegal operation on relative Lyps - R + R and A - R are
ssaningleasy expremsions :

9, Wot allowed as cperand - a register list or register may nnt
be an operand ol s cperator

1k, Expression sepected -
tl. Bad digit

12. Bad character

13, Imwdlate data too large - the wvalue im too hig to [iv inta

the length specifird ar implied by the lnpatructivn or dirrctyve
.

14. it pumber out of range - bit nurbere must be in eithgr the

ranga O - 7 or ¢ - )2 depending oa the context

15, Symbol slresdy defined - & symbal may be defined ance enty in
an assembly '

16. Ho label on 1ine - the directive expects a labhel”on the lino,
e.9. the EQU direccive .

17. Untormimated string - the terminating gquate which must mat-h
the mtartlng quote of A sXring, i% missing

18. Relativa branch out of range - the relacive diatance between a
branch and its deatination is too much far the tnstructjen form.
I & .% opcode wxteasion has beea used then it should be removed

15. Illegal frap number - trap numbers must be in the rapge D - 15

20. offart erxceedm L6 hits - a signed offser is outside Lhe range
=J276A = +32T6T

21, Dffset excoeds 8 blts - & signed offset is outside the zanqae
=128 - + 127

22. Operand must be absolute » the operand of a monadic mperatar
may not be & relative Lype

2. Yalue muat be in range 1 to B

24, Length apecifier nct allowed here - the dircctive showld not
have a .k .w .1 er .3 extension

25, Expredsion pust ba abnolute
26. Illeqgal range - a register list range conaists ol ra-ib whete
both ra and rb are the same type of register and the rvegasirr
number of rb is greater than ra

27. Addrona register cxpected

IR _Begister expected - either a data or address register 1s
expscted at khiz peint

7%, Quick waluve ocut of range = WmoOveq values must be in the rsnge
128 - +127, other guick values must ba in the range -8

12, 80 undeclared ’
31. #fl uwadeclared

32. 07 undeclared

33, €1 undeclared .
34. M undeclared

J5. #5 undeclarsd

6. ?6 undeglaged

37. MY unéﬂclu:ed

1B, 8 unA;clnxed

19. 09 undeclmzed

4. Dlrective must only be used with linker option

41, External symbols must be ralative - aymbols which are imported
or exported must be labels

12. Undetined sywbolz « aymbols have Dbasn raferced to but not
Gefined . .

41.Extra symbols on line - spurious taxt has been left
unpracessed on the line, Either 2 semizolon is missing before a
cemment or the previous text on the line contalnad myntax errors,
ususally & missing fomma or operator S # -

44, Bod local label - a local 1abel shonid be -ab
immedintely Foliowed by a4 mingle digie . B

“sign 1H)

4%. Illegal label - n symbol ham been uaed which cannct be a 1akel

46. Externsl not allowed here — an external relative value should
only be used a5 2 labal o . '

47. Gymbol defined nfter use = only labels defined in the file
may be used belore definition . J

48, Corditional mhy not be nésted

4%, misszing conditional - an IF cor ENDIF han Desn omdtted
M . : vt

Chapter '

.Using the Assembler to enhance SuperBASIC

5.1 introduction

for many programmers, BASIC and Papcal prove adequate for writing
applhcacions progjramsr Nowever, having written A program in
them, you may well wish £o make it smaller and/or [astar. You may
aleo met out to write a program in a mixtsure of one of these and
Asgembler,

The foltowing sectlon sets cut to show you how to add procedures
and functlens to BASIC by using A cosmented example.  TMPORTANT
HOTICE. Thie sectlon seth® out only to be a simple guide to adding
your own procedures and functions to BASIC. The information in
it is by no weans complete or defipitive [or all poaEible
programs. If you wisth to write such procadures and Ifuncrions you
roguice fuller documsntation on QDOS, which 1s  available from
Computar One.

Should you wish toc use machine code mubrautines {rom Computer One
Faacal thix chapter atap contalns an example program template to
111cakrate one way of dcing Eo. AS you beacome more [amiliar with
the additional facllities mavazilable in Pamcal you may find
alternats methods. Computer One Panmcal already contains several.
routines to efEiclantly implemant memary access and data mevement.

5.2 BASIC enhancement

adding assembly language procedares and funcgiond te BASIC 1s A
Emizly zimple operation. Entries are added to BANIC'» internal
name table, and the subroutinex that are then called appear from
BASIC am Lf they has bean included in the ROM.

The fOL'es operating system, QDUS, is used via a ser of TRAPE and
VECTORE lying at the bottom of the REOM. These allow you to call
parks of ODOS whichever version of it you hava. These are the
anly safe way to use QDOS.




J e —————————

: e o
5.3 The initialisation section 3; oc.o CURSON i ness of First’ procedure.,
T EE
The names of the functiona are added into BASIC's name table, to ALIGR 1 make éven boundury' |
initiatise th‘em belore n[sle. by a l'nhm-t troutine: this loads a gg: SEFEEOP" ' ;::.:t:‘:u?:a:: ind. proé K
sinter to & Jist of deflaicions into Al t. . ' e . : . .
?t eakas the form: 1 and & vector into Az g: DC. B CUREOF | hame -
LEA FROC_BEF, AL :pointer to definition table pue 4 ::;“ogﬂ“:gzzgur. n-tsnttio;| "
MOVE npimn.az rinitislize vecter beW 1 | mumber of functions,. ) hore
RTE (ra G to BASIC be.M  coy or-s 1 word length offust to £irqt, fn.
* B A o5 -8l ) nama lang : TRl
[t i& worth noting that the First line references the label 25 be.h "eouvs ) mame . E
PROC_DEF relative to the program counter.' This ia because, iike LU Smgn 4 "';"c,;’“fﬂ:;ﬁ'm\ﬁ ﬂ' itians
Al1 DL assembly langusge programs, this routine is POSITION c. v £ end af et

IFDERENUANT. This means thet wherever it is loaded into memory it i .
~will operate correctly. i
; CODE FOR CONVE
If yGu tey te ume a label in a position where it c¢snnot be made i

- allocate an array on the heap

Program-¢aunter relative, for instance as 4 deatination pperand, cowy_or
then the assembler will warn you with an srror mexsage. MOVE cn_?rsrn, a2 ; get agring argument from BASLC
. jar tal
Then the vector BP_INIT (BASIC Fn/Proc INITialise - $110) is brne.s EXIT ) errar rstuen
Ioaded into R, 87 IMIT has been previoualy EQUsted to the valus i ok
110, Tha MOVE instruction will sutomatically be amsembled jinto subg ki, d3 ; ¢hegck 1f one paramecer
a MOVEM finstroction. MOVEA defaults to word length, 36 the word bne.m  ERR_BP ; erzor if not
walue at the addrass 5110 is zign-exteondnd inko it, giving it the ok
leng=word valum stored a=x & word at this lpeation. move.w 0{aé,al.i!, A7 ; get length of aktring
' . nove nl, all ; take copy of nmi
This is then jumped to as a scbroutine, and then fimally & return addg.l k2, al | incremant pointer -
is made to BASIC, . ' SCAHN_START . .
’ - L, W d? ara wa st end of string
THE, H
. Beqg.e  SET_STACK : leava LI so
5.4 The definition table zubg.w  H1, 74?7 ; do another character
- mova.b C{a€,a0.1], d1 ; get char
The definition table takes the Form: . - cmpi.b Fa’, dl i iw it lower case
° blo.s HO_COMY
DCL.H 2 1 numbar of procedures, 2 here cmpi.b k'z°, di
DC.K CON_OF=* : word offset to lst proc bhi.a  NO_COWY
DC.p gz—@l . : length of name : la leue;_c:ag.go'sq:ger;{.s Y
Pl DC.B CURSON : name of first procedure "o CON\I'" i.b kA 4 [ .
LF -
ALIGH : make esven boundary addq.l '1'N.gTaRT t increment char pointer
DC.W (.:m'gfoy-- i word affset to 2nd proc seT 5“2;'-' SCAN_ )
Jula 3 [ r length of name =
» be.B " CURSOE i name moveg i1, 44 : :::irg:gm & STRING typr has heen,
L1 - .
ALIGH ¢ even boundary move.l al, BY_RIPlab} : tnlltBASIC where ites stack top im
DC.W o i rad of procedure definitions cle.l 0 i o srrors
0C.H 1 ; number of functions, 1| here tte
D W CONV _DF=* * ; word length offeet to firxt fn érut Bp
oC.R 86-05 i name length _
85 0. B TCONYS ¢ name 9 moveg  AERROR_BY, 40 ) bad parameter
L4 ALIGH 1 even boundary EXIT - . -
tew n i end of function definitiana res
. i
e e - : ' ; CLRSOR ON/OFF routines
The “but“f in two sections, a limt of procedure deliniticons, and EGN oF | .
o ilst @ unctlon definitions. Each is preceded by a woid - " N
Andicating how much space BASIC will need vo add Lhem, and move. b 'SD-CbREdes § cursQr enable
“mlh“l‘: DY’! word of 8. Funciion and procedurc names should he corr Or“'-‘ CURS_STAI
fo more thin ¥ characters long. . ~ . move,b , §5D_CURE, 43 1 cursor disabie
Esch antry consists of & word length offset, a byte characiar CURS_ETART ) " *
.. ctount, and ktha ASCI] representation of the'namo. Ench entry . moveq ki, dé i d?fnulttchAEHg: 1:: into al
' taghould stert on A& word boundarv. A word length offrer in gaszily . L. mave CA_GTINT, =l ;7 %lro puts skta P -0.
© " generated by the asaembler with DC, W, which is made ) -gsr‘ é;%} ; ersor
program-counter relative when its argumant is o labal by © 0 bne, . i
uubtractlnqh the current locatlen counter (*). The table above . :ubq-\' ';;;ﬁ :; R i ¢heck thece ip one pacametar
ahows you the assemble nLax. . ne. s .
¥ embler sy move.w O{sb,al.l}, d4 ; channel number into dd
The table given, used as data for the pragram above, comes near Teddg.iT 02, al t unstack it :
the start of the program, You may load the code inte memory and move.l al, BV_RIpPla&) :al: Basl: nbo¥t l;:ck tap
tnvoke it by goin for exnmplat . mola - JCH LERCH, dd i look up channel table
o e sad. 1 Bv_QIBASInE), dly 44 now has channel id offset
100 REMark BASIC loader program move.: 0tab,dd 1}, a0 z:trnct channal id
119 R=RESPR{S512) . move, 1500, 42 } timecut
120 LBYTES MOWL_CURSE_CDE,A mave.h 4%, do ; operation to perform, on/folf
130 ChLL A - tap LB ] i erxorfok in d0 en return
res
This reserves =pace in the resident proceduts arna, which ja END 1 of angembly
intended [ar thix purpone; loads the executa®ls code intn iL, aod
calle it, Thia should paes execution to the =subroutine alinvi
which will then allow you te acceas your funetions by inputting . . - . .
PRINT CONVS(“ConVert HE TO All ONe Case®}, for example. ' 5.6 Using machine cade routines in Pascal -
HOTE: CALL does not work reliably when a aubstantial PRSTC program Machine code rootinea may be called from Computer One Pascal by
is prescnt in sowe QL3, a0 this actting up should he donr by A ' meana of the “vall’ procedure. This takes an address, a vector of
small BOGT program st starteep, belore any large BASIC nrograms datps reglister valuem and s vector of addcess register vaiuvea. The
are loaded., Hote alac that RESPR does het allow you to allagote types of these age all predefined in Computer One Pascnl. The call
apace if thege i & job runaing. procedure cauges thé registerx to be loaded with the wvalues in
Lthe arrayk and #xecotion to commence at the spacified addreas. The
The above linex of BASIC assume that you have agsemhierd the oods machine code reutine should, on exit, leave the stack as it found
from the file CURSE_ASM on some device and directed the code te A it on gntiy. jusk prior to return the values in t:e :eqi:;exl wiil
file MDY]_CURSE CBE. They ales iliustrate Low AHY machine ool be enpied into the arrays. This is an extremaly aimplé and easy to
subroutine may ba called [yom BASIC. uae mechanism.
- - - e - - .= et The machine code routing muyat he loaded intf memory hbeforse
. execution and must reside in memory until it nc lenger i9 needed.
5.5 The exampla source . " Space most be allocated to hold it. There are threr main wiys of
; Machine Co‘rie routines to add a cursor on/off facility and caae allocating space .
7 converter function to BASIC
. . = vae an array declared at the outer level
- Syntax gg:gg? : Eurn o?{:ursor in Hi?“°" fn - use an atTay local to a procrdure or funciion BUT remember this
. uyn o curaor in window in will disappear or exit [rom the procedure or Lenction
v CONVS (string] roturne ptring a1l in upper case
H

Symbol Definitions - most precede use ! The iocation of an arcay or variable in Computer One Pascal may he

1 . . Lay | .
ERROR_BP - - found by using the ‘loc’ functlen. This retuzns = value of type
er_LERCH ggg S;: 3 GDOS bad paranstec ‘address’ which may be directly pasaed to the “call p:qcedura: .
BY RIP £0u $458 The machine code file may be loaded into memory using the “lbytes
BV_CHOAS EQU $30 procedure, (Note that “lbytes’ can be used to load any File into
!?:INIT EQU 5110 memory, {or example a data file or taxt file}.
‘CA_GTINT EQU 112 . . i
Ch:GTSTR Rgu 3115 . - A section of a Pascal program is given here to demopstrate the
50_CURE EQU - §E . technique.
so_cuss EQU $F — _
; Initinl il_at].on rouklhe . - 5'7 Pascal ‘ourn.g tEmpzata
i b rogram mat)
ADD_FUN - gongt .
LEA PROC_DEF, Al Jpointer to definftion table codulength = .., 7 | sizw of file to be lbyted )
HOVE BP_INL'T.A2 . sinitialime vector
JSR (1.¥3) . o it var -
RTS . . rcebturn to BASIC d ¢ dreg 5 | archy |B..7) of Intager (predeclared rype) |
; 3 © & s areg ; | nrray [0..5] of integer ipredeclared type| |
t Procedure definition table _ | note o6 and 87 mre sacrosanct i
: : | now ramarve space to hold the machine code }
BROC_DEF code @ ayray | l..codalength | of chars ([ codelength bytea |
oC.W 2 ; nembar of procedurss, 2 here ontry ¢ addrasa |
DC.W CON_OF - 1 word offast to itat'proc

ne.m p2-B1 ) length of name begin



| load in the code |

entry := Joc{ code } T . =

thytea( ‘mdv, ..._tde”, entry sl Aphropriale file name
{ now set up the call |

alol = ... ; af0}) = ,,, ;| only set up rogisters necded
calll entry, d, & ) 1 | call the machine code routine

vee 2= L0 7 ... 3> aiD] ; { ete am nonded

end,

You may of ecourse winh to have multiple sats of address and dara
régister values, using the appropriate aces on each call.

Chaprer 6

" Instruction set summary

‘8.1 Opcodae extentions

6.2 instructions

F

Macmonie Arjument formm Flogs Oparation
Leaqth XHEVC ]
ABCDP B Dn.bOn - fgeps AAd decimal with extend
B “{hn},-(AR) spepe S
ADD BWEL <and,bn weadr  pA% Binwry -
BWL Dn,<ea> . - T
ABDA WL cand,An w-==-  Add pddress
ADDL BHL 1<data>, caalr Canaes A3 lmmedlats
ADDQ B $cdatar, <ead  sasre  pAQ guick .-
MDD BWL on,Dn Abads  Add axtended
______ BUL | CUAnd,-LARY  eeee et
AN BHL <Enr, DR =*"00  And logical
BWL Dn,<ea> w00,
ANDRT BWL l<datar, caar =+ And immedlots
B b¢datad> ,CCR LAl
W F<data> ,5R
B
ASL/ASR
oW br, Arithmetlec ahift
BvL Vednta> D laft/right
W eax
Roo g <lahef> LI Branch condihionalky
BCHG L on,0n EELET Test & bit and change
L f<data’ . On
] DR, Cead
] dedatar  fand ————
aCLA L Dn,bn ) Test & bit and clear
L {<data>, Dn
B b, Lend
B tcdate> , Can> e
BRA 5 <labe)> . mmees Aranch alvays
HSET L b, P Teat & bit and set
T #idatar Pn
B bn, <aa>
B fidatad Lan>
BSR- . 'S <label> ———— Branch te sdbroutine
.BTST L on, D0 . ==8==" Tust a bit
L #edatad,Dn
-] Dn,<eay N
B tedatar,coar  wetan :
CCHE ., W <ead,Dn ~*YJi ' Check regimter againsgt bounds
CIR BML “canr v =0l00  Clear an srgumsnt
[+ .13 BWL <#ar,bn Lkl CompATE
CMPA f"L. <aar, An «érds  Compars address
_Chpr BWL i<data>, {aar —khed Compare lpmediate
. -
CHPM  BWL - {Anl+,lAnk+ - —awes Compare pemory
Rl L A - ..
DAcc H On,<tabel> ----a Teat sond, decramant
and branch
DIVS w {en>, Do b} Signed divide
oIV W <ead,n =***D  Unsigned divide
EOR BWL bn, {ea> =+w0n Exclusive or iogical
EORL BWL Hedatay, tond> ~*u g0 Exclusive or Llmmediate
] kxdatar ,CCR basan

The length axtendions for each instructicn can be some or all of
b (byte), .w (ward) or .1 {long-word}, The lenyth entry for aach
instruction shows the initlals of the allowakle lengths, where
relevant, Where a leagth iz needad by an instruction but the
tength #pecifier im missing .v is assumed except whers the
inatruetion does not aceept this i{check with an inatruction set
teferencei. Branch instructlons may slso use the s {shortl
EXLENELION. .

The mrgument forms are summarized below.

The flags are ahown atcording to the following vonveation:

“ = set according to the result of the oparatlon
- = not affacted .. ’
T = cleared

1 = ast

U = undefined after oparation

W lcdatar 50 dk ek

FXG L Rn.Rn a——— Exchange ragiscers
ER ) Wi, bn -*=0D Sign eatend
M
JHP <ea> ene Jump
JRR <eay w_—— Jump to subroutine
LFA 1 {nazr,An ———— Load efleccive address,
LINK An, fcdisp? —r—— Link and allocate
LEL/LSR
BWL Da, Da bkl B Logical abhife
BWL 1idata>,bn basf)e lafe/right
W <ear tadge
HOVE  BHL Cead, drad =*400  Move data [rom scurce to
W <eay,CCR destinstion
W tea? SR
L ER, frad
L <ear, Usp
L Use, Ceax
MOVER WL had,An 0000 m=--- Move ko address register
HOVEM WL <req 1isk> Cead Move multiple registers
Wi “ear,<reg list>
MOVEP WL on,d{An} -———— Move peripheral data
Wi, d{Anl.On R
HOYEDR L l1<data>,Dn Bl Hove gquick
HULS L] ‘ear.0n Llad 1] Slaned multipiy
KULL W <ea>,Da “=+00 Ungigned multiply
Hoach 13 Lpad L Hegate decimal with extend
NEG THL ,  <ea> raket  Wegate
HEGA  BWL <eax stewt  _Negate with extend
HOP - Wo wperation
HOT BWL <ea? =**00 Logical complement
#1348 BHL todear, 0N =¥+ 00 Inclusive or logical
BWL on, <ea> =+400
ORI BWL Yodatad , Caad =+*0Q Inciualve or immediate
;] F<davar,CCR patad R
L b<data>, SR wakad
PEA L <ea» 00000 = " Push effective addrean
HESET Y Reget exteraal devices
ROL/ROR
B, bn,Da e Ul Rotate {without extend)
BWl, b{datar,Dn —rag lefe/riqht
W cear =reg=
ROXL/ROXR
BlWi Dn.bn dhbgh Rotats with extend
BWL kedaca>,Dn s left/right
W {an? weage
RTE . whasa Return [rom exception
RTR Arkwe Return and restare
condition cndes
RTS —— Return from subrautine
SECD :] o, D =y Swbtract decimnl wikth extend
B MLLIEIELY] sy
Sco ] ¢ear w—— Spt arcording to condition
ETOP Fiwords maane load states cegister and atop
40 ] TWL Lea, Do e kL Subtract binary
aWL On, <ea> M .
SUBA WL <ear,hn =eae- Subtrack address
suUBl BHL Padatay, {aax | Arens Subttact immediate
SUn BWh O(data:.gelb adEAR Subtrpct wyeick
SuBx BWL en,.0n bt Subiract wilh oxtend
WL, =tAnk,~[An) tukad
SWHAP W D -%rgn Swap register Halves .
. ; _ L CAAINES =
TAS B L1733 =400 Teat knd Bet an Arguient
TRAP Fivectors e Trap -
THRAPY v-++r=  Trap on ovarflow
TST BWL <ear - -4+400 Teat an argument
LIHLE AR === untink

6.3 Instruction Argume[m

The argumente fol)low tha {nstructien in the asource file. VWhere
twp are ;allowed, they are always in the order
cannTcer,<destinations . Hote that for registers and register
lisrs, symbolr EQuUated to them may be used. For labele, ralative
expressions may be waed. For other data such ac of{sets and
irmediate values expressicns may be uaed.

The types shown sbove are:

Tin Any address or data registar
En ! Any data regiater

AR Any addresa register

<label> h label or other relative valuoe

Lear hn effective addressing modae

«datay Immediate d&ta

<reg jimer A liet oI ragisters (sew 2.5)

<vectar> ; Trap numbear in the range 0«15 .
<word? Word to be ioaded inte the status registar
<disp> A sixteen bit stack pointer displacement
d A displacement . S :
(1] A condition code - CG, UC, Eg, :NE, MI, PL,_”

¥s, ¥C, &T, GE, LT, LE, HI,
HS (sama ag €C}, LS, LO [saom

scsl, T, F .

]



6.4 Addrassing modas.

HOTE TKAT NOT ALL ADDRESSING HODES ARE ALLOWED WHERE <en> IS5 SHOWN
ABOVE, Por further information, a 60000 reference work abculd be
uded. Effective addresses are categorised into data, memory, coatrel
and alterable meodes, or & combination of thase,
illegal opecand error it '

Probably means you have used the wrong
kind of effective sddrexy, Coe

The addransing modes ares
Mirsaming mods

Syntax
Dats register direct bn
Address register direct An
Address register indirect Lhm]
Addresa regiater indirect with post-lacrement lants
Address register indirack with pre-decrement ~{An|
Addredw reglatér indizmct with diaplacement dian)
hddress register indirect with index and displacement dian, R}
Program counter relative with index mnd dizpiacement label
Program counter relative with index and diaplacement laheltRi}
Immediate " fedatas
Absolute address expresaion

¢era displacemenits for d(aAn) apd diAn,R{) must be present and may
not be eomitted. In " addition  te the ayntax given under
arguments above, note thak:

Rl Any register followed hy xn eptional .w or .1,
where word lsngth is the default Lt mlasing,

HNate also that the formk label!PC) and labald{PC,Ri) are not
svaiiable but agw eguivalent to labzl and labeli{Ri} reapeetively,

6.5 Generics

The szsambler acoepts qeneric inetructions and assembles the
apprcprlate form, For example add is asmenbled into adds or addi
depending on the srgumeats, The generice sce listed below.

Genaric Hay be ssammbled into

add addn adai

and andl N

.emp cmpa cmpi chpm

14 aori

move moves

ar . ori ; ' '

suba aubi . L '

The Editoer

The multitasking aditor, 'has bern fheraancd with ease of use in
mind. It makex use of the cursar goniiol keys, situated on either
side of thr space bar, add the funceion keys on the left hand side
ef the QL keyhoard. It alse provides i menu ta allow ¥ou ro meloct
file eaving and loading options easily. The pditor i6 loaded by
using the ENPC command from BASIC.  Thit allows the editor to be
used while BASIC or other programz arc runniag, Multi-tasking with
the sditor is deseribed in section 7.4,

7.1 Edit file format ' '

Fdle flles rconsist of linea of printable charactern, the ]ines
being arpacated by the line Feed chacacker. These files are calied
texr filesa, Althowgh the editor only allows you ta cpeate text
Eiles it doca not checi, when londing & file, that tha file anly
contains printabie chatacters and line feeds. However you are
atrongly recormended to edit enly temxt Filew.

Edit linax can only be ax  long ax the edlt window. However there
is a specisl character ‘o<, ‘whieh, {f it npecers as the First
characker on » line, will be treaked as a cancatenstion charactor.
¥hen a file is loaded from microdrive, any lines longer than the
edit window wiil automatically be split, with Ehe concatenation
character being inserted at the mplit, Hhen a file ix saved, a
ling will be Jained to the provious line if the concatenation
charack#r appears at the beginning of che line, IF this
character Le deleted it cavees z pecmanent split L the line.

7.2 Editing while running the Assembler -

-
The edlbor  can  be used while the assembler ia Tunping. Type
CNTL-C bo get the curser flashing in the BASIC console then Lype

FEEC mdv?_editor {where ? is the drive containing ig)

You ean_ then edit while the asmembly is taking place by preasing
CHTL=C, The oditer wili ask how much workspace §m required. Yeu
¢hould enter tha size of the largest file you wish to cdir PLUS
how much extra you expect 4t to grow, If there 13 not annsugh
contiguoun memory fcex the aditor will beep and PIompt you again.
Il it can find it then tha four edit windows are displayed.

When you arée in the editor and you wlsh to redisplay the screen,
press Fi. Ta get back to the assembler or BASIC {or indaed any
othar job you may have running) peess CNTL-C repeatadly until the
flashlng cursor appears in the area of the screen iv last was for
the pacticular job you wish to return to. .
Hote that the ‘sasemblezr haw less work space if the edivor i=
zunning.

7.3 Editing a file

When the editor is invoked a. new screen apprars with fnoar
windows; an cdit window, in which the editing af text takes place:
a prompt windew, in which the editor displays prompts and 1nceives
input { for example a file name }: a help/error windaw, in which
errar And help messages are dispilayed; a lift window - the Tify
Tacility is described in section 7.7. A menu will ‘then appear on
the screen, allowing you to choose the film you wish to mlit or o

Whers you get.anm ,, °

Chaprer I

dizplayad it sppoars with a number af ocptlons.
- numbered upd i selected Dy pressing the required number or sking

chogse to edit & nev file. This menu, called the Editer File Manu,
is deseribod in section 7.4. You may =ish to move br capy sectiona
of text., This may beo achieved using sutting and pasting with the
Edit Henu ap described in smeetion 7.5, ! o

When m File hss beean loade2 the edit sczeen will ‘appear with the

Tirst few lines of the File. The cursor,'a solid green tectangle,

will appeat over the first character of the flle. If A new filn -

bning edited the edit window will he blank, &xeaApt for the oursor

which will be at the top left corner. The curssr repreacnts the

current aditing posician in the file and all editing oparazions

take place at the gurdor position. ihether a new file 18 beang

rdited or an exleting file ia being edited, the op=ration of

editing the File im axactly che same and is described in the-
foliowing sections.

7.3.1 Maving the cursor

The curser ean be moved anywhere in the file by uwiing the four
zursor control keys which are situated an either side of the spare
har on the QL keyboard. Each of the keys moves the cursor ons
character pesition in the direction mhown nn tha key., There ara
several epeclal: casms which sffect the movement of the cursar

11 ¥f the curecr is meved right when it is at the end of & lins 53¢
moves to the start of the next line.

2) 1f the curser is moved lefr wheon it is at the beginnbtng ol a
line it moves to the end of the provious line,

[ ~d

I 1 the cursor i moved up or down and the.previuul or next line

s ahorter than tne current ome the curpor movas to the and of the
heEw fine.

41 [f the cursor moves off the top or bottom of the acreen the
text is moved down or up a0 thak a pew line appeacs at the top or
bottom rospectively.

% The cursor remaine satationacy if any attempt is made to move it
off the beginning or end of the [ila. -

7.3.1.1 Paging ’

If the SOIFT key and the cUCHor up OF Cureor down keys are preased
vagether, the window will scroll down or up by the nember of linea
that will fit ip the window. The cursar ls set to the middle of
the window. -

7.3.2 Inserfing text
. E)

T ingert temt simply start typing characteys at the ksyboard.
Each character is fingerted at the cyrsor position, and the
character at the curscr pagition and al]l charactars to the righc
are shifted right by one charscter position. When the cursor ia
the last character on & line and & new line is required preas the
ENTER Xey and a hlapk lins will be inserted below the surrent
line, with the cuorsxor mt the stort of the new ilne, Tha editor has
nn autg indent Facility which sets the cursor under the firet
non-blank charactar of the previous line when & new Iine is taken.

Liner can only be as long a@ the window and any abtteompt to iasart
& rcharacter which will make the line too lvay, will causs the 0L
to emit A beep and the character will ner be insarted. Eowsver the
end of line character can be inserted and if you wish to have the
-ine longer than the edit window, yoo can eosntinue tha lipe by,
inserting the special character << at the beginning of the next

line. This character ls keyed in by pressing the CHTL, SHIPT und X .

k+ya togother, The editor will sutomatically remove this character
and the preceding end of line character when the file Lo pavad.

7.3.3. Delating tax

The charatter to the -left of the cursor can be deloted by pressing
the CNTL key and the gurspr laft - key togather.:The .cursar and
all ehsracters bto the rtight aze wshifted lwit by ona character
position.
useful for correcting typing acxors as text ie being entered. : -

The charncter under the curser tan be deleted by pressing the £6TL

key and the cursor right key togathar. The cursor remaine in the®
same , position and all chactars to the right of the curmor ere_
‘Bhifted lteft by one character position.

Hote that the lsat character in a [ile is & line faed character
and cpnaot be deleted.

Tf the CNTL, ALT and cursor lefr{or right! keys ava pranced
raqether all characters [rom tha curser poaition to Lhe start lor
endl of tha line are deleted.

7.3.4 Splitting end concatenating li_nes

A line is split by positioning the curser ar the position in the
line whare the zplit is required and pressing ENTER. This causcs
the character unpder the cursor and all characters Lo the right to
be insected below tha line.

Two lines are concatenated by deleting the lines fecd at tha epd of
tha first of the twe rines. The line [eced ie always the last
chacacteér in any line and is represented a8 & hlank. The line
fred is deleted In the same way as any other character, using the
CHTL and cursor right Reya If the cursor is over the iine feed, or
using the CHTL and cursor left keys if the cursar is at the start
of the next-lina, When the two lineas are concatenaced all iines
below will be scrolled wp hy one line, If congatenating the twa
lines will make the resulring iine longer than the edit wipdow the
QL emitz a heep and the line feed chagactar is nor deleted,
Rowever the two lines can be concatonated when the file inm aawsd,
by inserting the concatanation character ‘€4 at the beginning af
the Eecond line. This choractsr is satecred by pressing the CHTL,
SHIFT and X keym together. .

7.3.5 Finishing the edit session

Hhen you have finished editing the file, or vwish to save the fille
and continue editlng the sams £ile or ancther f£ile, the function™
key Fl can ba pressed to select the Editor Fila Menu which allows
tha file to be gaved by selecting cne of tha options.

7.4 The editor file menu - :

This menu appears oOn tha screen when the editor is initially
run, or whan the functicn key Fl is pressed. when the memu is
Fach optiuvt 1w

tha cureor up and cursor down keys to step through the options,
ks

‘This is tha oppetite of insarting & character and is

-



_end_canngh _tm__gg;_l_gi-_.'t:ca__g_s_ing_ tha nomeric or cursdr keve, jou can

Tha currantly _ﬁél&{ied":bﬁtluﬁ ‘is always RighlighUed, "When rhe
required option has been selactdd the ENTRR key showld Be prosaed
to yIe thl_opﬁkoqﬂ In certain cases some of the cpilens are
unavailable,” for exziple the "sdve” sptlons cannot be used when ro
vile i cuorrently being edited. Whas an optioh is unavailabie it
is displayed 4n red { options are rormally didplayed in white
preas the FIL o key again if you want to leave the File Menu and
retuTn to the adit window, KFhen you are promyted far 8 file rame
¥OU CAD just preys ENTER to return to the menu,

Fach of the optlons is described below.

7.4.7 Load file -

If this option is  selected and a file ia currently heung
edited, it is saved if it is not s new file, othocwise the pEompt

.
save to which [ile ¢

prpcars ip the measage window and the File will be saved with thu
encered file name.  Wwhen the current File has been saved, or ne
file is currently being edited, tha mepsage

lgad which [ile :

appears inthe message window, The weditor then lunds the yiven
file and the wdit winduw appeara with the Cirst [ew lines 4f the
file. You can now ptarc editing the file.

1f the {ile name given has the extension ‘_asm’ the eflitor checks
if there 18 alse a File with the same anme, bue with ohe extension
orrr’. 1E mne exizta the tditor auvtomatically uses the * spe’
[ile ro produce a listing which allows you to see the error

mersages praduced when the speclfiod {lle wan last compiled, The
Fdit listtng  facility is described in sogtion 7.8.

7.4.2 Create new file

I no file i3 currently bring edited the edit window i® oleared
Yo can atart editing a new file. TF a fFile is carrent 1y breag
rdited it is saved if it 15 not A now Eile, otherwise the Prompg

save to which file

Arprark in the aessnge windew Aand the file will be saweqd with the
entered file name.

7.4.3 Read file
1f this opticn is Erlerted vou will he prompted [or a fileoams. A
copy af the file will be inserted at the cursar'position,

*7.4.4 Save & copy

Thia oprion in only svailable when a tile ia currently heing
wdited,. The mezsage

save te which file |

appears In the mesxsage window and the tile La saved with the qhven
file name. ¥ou can then coRtinue editing the same [ile, Halao v
saving a copy with & gqiven flle name Acem nat affect thn 3] B
the Eil8 being ediced. i.e, the file being gditel still hias e
eriginal £ile name, b

7.4.5 Save and continue

This optien ia available only I a [ile is curcently baing o leo
and 1t dees Aot contasn error text. [Use the Aemave crour |est
aptien to delete arror text). IF thé file being =dited s o now
[ile, the meatage

rave to which [ile :

it displayed in the mesnage window ang the File iz saved witlh '
given name. You ean then continue to cdit the f{ile.

7.4.6 Ssve listing

This option isx only available 1f the file has had AN brrer fiie
merged with it to make it & listing.

The listing, the file with the epbedded error meEEAgeEa, 1% e
to a file with the same name as the file heing oditod, rwe that
the surension L1is” ta uaed. This optlon is uselul 1t yes hore
print the listing file, When the lifting has heen saved Vi1 ogan
continue to edit the file,

7.4.7 Remove #rror text

This- option 18 only available iF you are ediving A liscing., §r
should be used only after you have corrected the oriora indicar o
by the marged error file, When felected the ercoyr tewt is pemosced
and Lhe file no longer is a listing, Hemoving the srror res:
allowas m copy of the lile to be saved ur the save and euntirus

_.opeion to be selected,

7.4.8 Save and kill ' :

This option is only available Lif a file is corrently being edlted,
I an existing file in heing cdited the [ile is maved with the
exinting file name, otherwise the (ile iz a new file and the
REEaAge

Eave & which File : N
-

Apprar® in the message window and the file ig then saved with the
given file name, ’ -

HWhen the {ile has been saved the  editor job is deleted and you
ahould press CHTL § to feturn to BASIC, Wote that the aditor will
have to be reloaded if you vme this option,

-

7. 8.8 Kih

This option deletes the editor job without saving the changes and
yor ahould press CHTL-C a3 noeded to returh to BASTC, Huk# the
-e=ditor will have to be reloaded if this optlen L chasen, If a
file it currently being edited the mesmsage

Lose changea »

g displayed in the metsage windew snd anty 1f you enter "Y' Az
¥ will the pdicor be exited, Uthorwize che edit window will be
redleplayed and you cen contimue to cdib the Eile.

e

7.5 Edit menu "

Tais menu appracs when the F3 key i§ preased, It haa four sprions

- cut pleces of text {rom the edit [jle

= copy precas of text fvom the edit File

- paste piaces of text jnkg the edit file

= display the last prece of text cuc or gopled

To ledve the edit menu you presy Fl. Each of Lne.aptlbna nLw
described below., Some optiang expegt & marker to be-ma:t. This iam
desctibed In cha follewing mectisn. - . .0

7.5.1 Inserting 2 marker L L T

A marker i aet ln the text by prezaing tha CHYL and Fd Keys
together., The character at this positlon is shown in reverde
video, Only one position in tha file way be warked at onw time.
The marker wilt be removed By any Actioa except poving the curwor
{rither with the cuorsor keya, pagiay o the life). The marked

rharacrer will only he displayed in inverse video unkil it mofig-'

wff the screen.

7.5.2 Cut

This option ic gniy available if a marker has Leen mct. It alluws
you to remove a piace of text from bhe edit [ile 3nd zave it an an
internal pulfer. The dontents of this bulfer can then be pasied
inte ancther part of the file. To cubt text, Aet a macker
(CWTL-F4! at the scert of the text to he removed. Then place tle
cursor after the text to be ceb, Now press 75 ta gel thr ~dit
menu, select the cut gption and ‘presa ENTER. The text will he
removed from the file bubt will remain available ko ke subTauently
pasted, The text cut ihcludes the merked cheracter Qut doee pot
include the character at the curser,

You will only ke allowad to cut if there ks sufficient contigurns
froe momaty te ack as the internal hoffez. Any eoxisting toat an
the internal buffer will be deleted before the cut,

7.5.3 Copy

Thig is similer to tha cuk option axcept that the toxt salesred ja
copied into the internal buffer without baing removed from the
edit file.

¥ou will enly be allowed to copy if there im sufficient <conrsguous
fras memory to act ax bhe internal Buffer. Any ax:sting teox= in
the internal buffar will be dwleted hafore tha copy.

7.5.4 Paste

This option iz enly available i¢f there is some text in the
tnternal buffer, that is, if you have cut or copied text. The
curscr should be moved Lo whers you with the text to Le pasted,
Fresz ¥5 co get the edit menc then salect paste and press ENTER.
The text in the internal buffer is inserted at the current cursor
position unless the reauvlting file is toma big for the
workspace in which gase an error will occur and Ehe paste will not
procesd, - ' .

75T Shawe Lulfor _ \
You may essmine the contdnts of the inkernal buffer by pressing Fo
to g9et the edlt menu, selecting the show buffer optiscn and
pressing 5. The butfer content: are then displayed.

. . : .

7.6 String ssarch

The string seazch i iaitiated when the Function key P27 1x
pressed. 1t searches for m given string from the curtent curmor
pogition. When F2 ia preseed the message

aearch for which string :

is displayed in the message window. You should then enter the
tequated string. If the siring is found in the text the cursor is
et to the character after the string in the text, 1f the atring
is not found the rurser pOELLion remsins as it was and a Beap
sounds. Ff F? is pressed together with the SHIFT key, & search is
made for the ptring specified in the last seapch, £, when the
prompt for a string is displayed, just the ENTER key ig
pressed, you will immediately return to the editor.

7.7 Editor lift

The lift is a means of moving through a file quitkly and easzily.
“While in normal edit mode the 1Lt arrow moves up and down as the
curser is moved up and down threough the tert. The tep of the
lift window represents the top of the file, the bottem of the
lift represents the bottem of the file and the 11ft arrow
represents  the cursor position in the Lile.

When the dunction key FI1 is pressed the editor goes inte lift
mode,  Lift mode allows you Lo move the 1ift arrow by using the up
ard down curser keys | for excra spead use the ALT key and curser
up or down ), Mhen FJ is pressed sqain the editor returpns to the
normal edit mode with the cursor in the position amplied by the
1ife areew . This is wost useful for long files where paglng many
times hecomes tiresome.

7.8 Edit listing facility

This [facility allows HAssembly langueage prodrams to he &3ited,
while looking at any error wmessages prodyced when the program was
last assembled. The assembler produces 2 [ile with the extension
‘_err’, which contazins infermacion ahout the errers. If von choose
5 edit an Assembler file fextension _asm) and ar  err” file
exists [or it, then the editor auvtematically uses the Terr’ file
Yo produce a listang, which appears in the &dit window as a nocmal
file. Pelow each line of the file which had a conpilation
error, is a cepy of the line and the er-or messaces. Each errer
messags s ‘bracksted’ by the character '8, which canmor be
deleted or insertad in the editer by the user.

The [1le may be edited as norma! and when it is saveg any warte of
the file encloaad in the “§'s avre nov written to the mizcrodrive
file, Thus the error messages are removed wnen che file ig saved.
f. when saving the file, the ‘save 1isting’ option is chosen
("ses 7.4.& } the whole file, including the error messages, are
saved to oa file with the same nare as the Assesbler file, but with
tie extenston C_Fis’,

B -



