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1. GENERAL UESCRIFTION

1.1 EDITOR

This is fundamentzllws 3 “line oriented’ editor with manw
features to facilitate the creastion and editing of text files.
Character oriented editing withim 28 1lime is 3lso surrorted.
Files maw be saved tos or loaded from cassette with the save and
load commands. Multirle files maw be rsresent in memorw at one
time and be orened for use by srecifwing the start address of the
file., Lines maw be coried and srrended to a8 secondarw files or
the contents of secondarg file merded into the rrimare file. A
srecific line in =2 text file mayw be accessed by relative
movements forwards or backwardsy by doing to a8 srecific line
rnumber or memorw addressy or by searching for a8 srecific string
of characters. Lines ' may be imsertedr deletedy arrended to or
nave strings within them rerlaced. Editor commands maw bhe tured
im either urrer or lower case.

1.2 ASSEMELER

The assembler is &8 two rass 3ssembler which uses the
standard SIGNETICS 2430 mmemonics. It is co-resident in memory
with the editor and maw be called Trom it for immediate assembly
of 2 file, The assembler will suswrort ur to 1024 six character
gumbolic nmames snd multilrle rass z2ssemblies. Obdect code mavw be
directed to memory or to taresy s3nd source listindgs to either the
terminal or to & Frinter.,
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L3 SYSTEM REQUIREMENTS
Mardware 2450 srocessor

Software

Memory

Read/write memory 450 - 5FF for scratchrad.

Read/write memorw or EFROM containing the erodram
betweer 600-1EFF.

Rezd/write memory ICO00 - 1FFF for suembol table. X
Read/write memorws 2000 - 2FFF for text buffer. X

Terminal - rreferabls a memors marred terminasl.,
eg., [Gs640
Ortional Printer - user must srovide driver software.

Cassette sustem wusing standard BINBUG, FIFBUG or ACOS
format.

CHIN Kewboard inrut subroutine.

couT Terminal disrlay outrut subroutine.
FOUT Frinter outrut subroutine.,

FINT Frimter initialise subroutine.

Tare routines to suit ssstem. See ‘rersonalitw module’
for detzils. FRoutines are grovided for BINBUG» FIFRUG
ard ACOS formats.

¥ Note!{- These storadge =2llocations are the minimum
recommended, EBoth the swmbol table storade and text
buffer maw be rositioned zanwwhere 1D memorg. As
surrlied the sumbol table will store us to 128 sumbols.,
This is sufficiermt for srograms which will fit within
the sma2ll text buffer zllocsted. Refer to arrendix e.
‘Adarting to Your Seetem’ for detzils zboul rezssidgning
the eumbol table z2nd text buffer storadge if wour sustem
has more memors avallzable.

1.4 FROGRAM START

The cold start for this srrogram is located at 600, Turing

G200 will

commence ayxecultion of the srogram.

W
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“t, entrw form this srodram 1s located at 603,
the editor imitiazlisation Process.
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Section 1. ~ TEXT EDITOR
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2 THE TEXT FILE
2.1 FORMAT OF A TEXT FILE

Each text file created bw this editor hedins with an 8TX
markery 02>y and ends with an ETX markers 03>, The STX remains
fived at the address srecified whern the file is first crestedy
this defaulte to 2000y but the ETX marker will move as the file
varies in length 3¢ lines are added or deleted. Each 1line of
text is delimited bw 8 carriazge return (0. As well as anu
=rinting chHaractery linefeeds (0A) and TABRS (09)y maw be entered
in the text. TAE characters are exranded to sraces bw the outrut
driver routine used bw the editor.

FORMAT SR COD Stestr J0DE 4. .dtextr <0Dx 03

3

THE CURREMNT LINE

This editor is oriented towsrds editing text files 3 line
a2t 3 time. It has = rointer which roints to the start of what is
called the ‘CURRENT LINE’: The current line rointer (CLF) mayw be
moved around and be made to roint to the start of anw line in the
text file. The current line is rarticularly imrortant because
21l editing commands act either on the current liney or relative
to its rositiorns. The current line rointer indicates the start of
the line which has Just been disrlawed on the terminal.

2.3 CONTROL CHARACTERS

The editor will resrongd  to the followinsg control
characters., .

HTAR (CTL I3 Agvance to the next horizontal TAER rosition.
BE (CTL HD Backsrace and delete previows character.

“TL R Rereat lasp‘editor command.

DELETE lelete whole line.

The norizontel tab character (CTL 1)y should be wused +to

foormat assembler source code. The editor will exrand tah
charascters into sraces so  that tabbhed tewt will lime wur in
COLUMMS » The =zssembler will zccert either single or multirle

aracess or & TAR character a2s the delimiter between fieldsy but
single sraces will ot be exrsranded to sroduce a2 source listing
which is formastted in columns, ’

Limnefeed characters maw be inserted into the text files
put smw other control characters will be idgnored since it is verw
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ilikely that non-rrinting control characters could be inserted
which would lead to errors which would be verw difficult to find.

The BACKSFPACE key (Control HY may be used to move
bzckwards z2long 8 line to make correctionsy or if the lime is =&
totsl messy it may bhe deleted with the DELETE kew.

CONTROIL. Ry the control kevw and R rressed at the same time
msy be used to reresat a3 rreviously executed commarnd.

2.4 INTERUPTING & LISTING

Fressing +the EBREAK kew will interurt anw listing in
rrodess and abort to the text editor command level. The listing
aof a long text file usirg the LIST command may be terminated with
the BREAK kew, Similarlwe an as<embler listing either +to the
terminal or to =2 srinter will be aborted by rressing the BREAK
keg, ’

A EBREAK is tested by chechking the status of the sense bit
whenever a character is outrut to either the terminal or the
rimter, Thus anrw listing mav be interurtedy but the outrut of
obJect code to memorys or tare cannot be interurted unless listing
is coccurring as well. ‘

Refer to arrendix e. if wour sustem does not  ineut
characters throush the sermse inrut,
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3.0 EDITOR COMMANDS

3.1 CREATING A FILE

Uron entry to the editory the first imstruction to be
executed must be one of the followindg to ‘oren 8 file’.

NE or NE.<address: orens 3 NEW file at the gsrecified
address.,
0 or O."8ddress> makes ar OLD filey currentls in memory

at the address srecifieds available for
access bw the editor or assembler.

L.0 L.OADNS &3 file from tare into memory
beginning a3t the start address of the
currently oren file and then orens it
for use.

If no address is srecified the file will be orened at the

default address srecified in the rersonalitey module. Currently
this is 2000,

Fe2 INSERTING LINES OF TEXT

The command ‘I’ will rlace +the editor in the mode to
INSERT lines of text into the file., This mode is indicated bw
the rresernce of & ‘-’ as the rromet instezd of the normal ‘37,
Orice in the insert modes limnes of text maw be tured iny
terminated by =2 return 3t the end of each line. Ang line
irnserted will zlwaws be inserted RBEFORE the current line. The
INSERT mode maw bDe exited bw turing two carrisde returns in
sycceessions in other wordsy 2 null lirme.

If 2 line ie entered which exceeds the length of the inrFut
huffery 127 charactersy an error messade X0X will be disrlased
srnd the limne will be igrnored.

If 2 line is inserted which would cause the text Ffile +to
excesrd the asllocated memory bpuffer sizes an error messade XMX
will he disrlawed and the lirme will rnot be irmserted.
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3.3 MOVING AROUND THE TEXT FILE

Ornce 23ll lines of text have beern entered into the File
using the INSERT modes the CURRENT LINE FOINTER roints to the end
of the file. The current lime rointer alwavws roints to the lirne
which has Just been disrlased on the screen and each of the
following commands will disrlaw the line reached, These five
commands allow auick and easy movement around the file.

T moves the CLP to the TOP of the file.

Ny moves the CLF rast the NEXT n lines.

B moves the CLP BACK n lirnes.

Grrm GOES to, the nth line in the file. This command

is useful for euickly sccessing lines which the
assembler has diadgnosed as containing an error.

G, <address>yn GOES . to the address srecified and lists m  lines.
This command is wuseful for checking secondary
files.

A carrisge return will advance to the mext lime anmd list

it. The easiest waw to move short distanges forward throush the
file while listing liness is to rereatedly rress the return key.

3.4 LISTING LINES

l. LISTS the current line.

.2 m LISTS m limes of the text file starting a2t the
current linme. The current line rointer is rmot
moved bw this command, After the listimg 1is

comrlete the current lime wointer will still
roint to the firet line listed.

(4 LISTE ALL lines. The cualifier ‘%’ maw be used
in manw commands i rlace of 2 YR It is
interrreted as meanins "AlLL occurrences" from the
current line to the end of the file.
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3.5 DELETING LINES

Orice 28 line containing an error has been located by
moving around the filey» often the simrlest waw to correct the
error is to DELETE the current line and INSERT & mew one in its
~lace.

L NELETES the current line.
Oen DELETES n lines starting at the current line.
Lk VELETES ALL LINES from the current 1line +to the

end of the file. Use this command with care.

3.6 AFFENT

A/string/ AFFENDS +the string between the delimiters to the
end of the current line. The delimiter does not
necessarilwy have to be 3 slash. Anw character
which is not contained in  the string will
suffice. This command is useful for arrending
comments to the ermd of am uncommented lirme of
assembler source code.

3.7 CHANGE

L/7stringl/string/ Searches the currernt line for the first
acccurrence of “stringl’ and CHANGES it
to ‘strindg2’. The strinds do not have

to be the same lensgth. The delimitersy
here AR can he ang character not
contained within either strind.,

Cr/strindl/string2/vn CHANGES the FIRST occurrence of strinsl
in each of the mext n lirnes.
C/etringl/string/yinX CHANGES aAlLL occurrences of strimgl in
each of the mext n linesf
‘n’ must e less  tham 256 for thie commandy but the

command may be rerezted bw twuring Comntrol R,
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2,8 FIND' STRINGS

A rarticular string of characters in a3 file can be found
useing the ‘F’/command,

F/strinsg/ FINDS the first occurrence of the srecified
string of charactersy starting with the line
following the current line. The line

contzining the string is listed if it is
founds, Further occurrences of the string mav
be found without returing the command by
wsing Control R to rereazt +the oridginal
command.,

3.9 THE ‘X’ COMMAND

The ‘X’ command is a3 rarticularly rowerful feature of this
editor 2s it sllows editing on & character-bu-character basis
within a8 line of text., Ornce the ‘X’ command has been invokedy 2
ruamber of control characters become effective for editing sindle
characters within the current line.

Linefeed moves the cursor FORWARD one srace.
Backsrace moves the cursor BACKWARIS one srace.
Nelete DELETES the character currentlws under the

cursor and closes e the lime on the screen.

Control X DELETES ALL characters from the current
cursor rosition to the end of the lirne.

A Tab charactery or anw =rinting character which is tured
iny will be inserted into the lirme of text BEFORE the current
cursor rosition. TAE characters emhedded in the lime will be
disrlaved as zn underscorey ' .7,

The advantaese of this command is that it a3llows the
editing of characters ore 2t & time and immediazately disrlavs tne
results of the chansés on the terminal. This command will work
most effectivelw  with &2 memorw marred disslaw such as & G640y
and i1s not recommended for terminels which communicate with the
comruter 2t 2 ereed lesse than 120 charscters rer second since tne
Long time tzkern for the line to be urdated may rrove annowing.
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4,0 SECONDARY FILE COMMANDS

The srincirzal use of a secondarw file is to enable &
riumber of limes to be moved from one rlace in 3 text file to
zrother, In this cese the secondarw file is beindg used as 23
temrorary storage area for the limes beindg moved.

Alternativeldy the secondarwy file maw be used to collect
together lirmes from various rarts of the srimarg filesy since the
COFY commzang cories bw  aprending lines to the end of the
secondarye . file. The following wamele 1llustrates these
arrlications.,

FROBLEM: To move twenty lirnes of text from one rlace to
another in a text file.

CO«20,3C00 COFIES twenty lines of texty starting st the
current limey into a3 secondarwy Tile at address
3C00., A NEW file will be orened if no file exists
2t 3C00. Howevery if 2 secondary file exists at
this locatiorny the linmes will be added after
those already rresent in the fTile. The address
of the secondary file should be chosen so that it
does not overlar the end of the srimarg filer or
another secondarwey file. The limits of the
currently oren file are disrlzawed on the terminzal
bw the § command, The current line rointer is
rnot moved by this command.

Oy20 NDELETES from the erimare file the twentyg lines
Just coried into the secondare file.

Fosition the Courrent Lirme Fointer +to disrlaw the line
refore which wou wish to insert the twenty lines Just coried into
the secondarwe fTile.

M. 3C00 MERGES the secondare file &t 3C00 into the
srimerw file BEFORE the current lime amnd inserts
these twenty lines back inteo the srimare file 1in
their new rFosition. The current line rointer
remains rointing zt the lime zfter the inserted
lines &t .the comrletion of the merde.

MERGE maw bhe used to imnsert manw cories of & secondarw
file inte the ®rimarey filesr since the secondary file is not
affected by the HMERGE oreration.

Daution -~ Srzce is first made inm the srimary file and then
tihe secondare file is imserted into the srace made. A sufficient
gar must ewxist betweern the rrimary and secondarwe files so that
trhe s=rimaerw file cdoes mot overwrite the secondary file during
tnis esrocedure, The memorw =zres occusied bw the sumbol table
auring the assembly rrocess maw  be usend  Tor secondarwy file
orerztions.,
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5.0 LOADING AND SAVING FILES

Files maw bpe SAVED onto tare using the 54 command or
LOADEL from tare using the LO command. The rrecise format of the
files on tare and the commands used will derend on which tare I1/0
routines are installed in the rersomnalits module associated with
the =rosgram.

Sl BRINEUG and FIFRUG VERSION

Files are saved on tare as 3 memory imadge commencing with
202+ and concluding with 03>, The erecise format is srecified
in the rersonality module documentation.

The loader routirne will load a file in the dumred formast
at the sddress of the currentle oren file.

rJ

ACOS VERSION

Files are saved on tare as assembler source ture files
including the STX amd ETX markers. Standard ACOS format is used.
The normal AC0OS command suffixes arrluyy Ty Ly N and Fr but the
rrefixes are differents SA for ‘SAVE’ anmd LO for ‘LOAD’s instead

of I and L resrectivelw. For examrle!

LLOT FRED LOANS the text file ‘FREIN’ from tare into memorw
starting at the address of the currently oren
file.

SAT EDITOR SAVES the text file currently oren in memord 3s 3

text ture file with the filermame ‘EDITOR’.
SAN TURNS ON the IUMF cassette recorder.

I.OF - TURNS OFF the LOAD cassette recorder.
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&40 EODITOR

STATUS
2000
2142
3F76
EXIT

E

E+<address

CONTROL. R

Hs
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UTILITY COMMANDS

Nismlaws the STATUS of the currentlw oren file to
the terminal in the following format!?

Address of start of text marker <02x.
Address of the start of the current line.
Address of the end of the file <03,

EXIT from the editor wvias the Jumer 38t 606,
Currently this vectors to 22.
EXITS from the editor to the srecified address.

The control kew and R derressed todgether results
in the last command executed. beind rereated. The
main use for +this function 1is +to FIND lazster
occurrences of strindgs with the F command without
having to retuwre the whole line. It will =2lso
function with +the CHANGE command to chandge more
thaen 255 lines at 2 time. Control R must be the
first znd only character tured in on the line for
it to rereat the rrevious command. Comtrol R
will function with ane command excesrt Xv 54 and
L.LO because these commands destrow the contents of
the inrut buffer,

ASSEMBLE the source file currently oren bw  the
editor, See Section 2. for details sbout the
zssembler,
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Section 2., - ASSEMEBLER
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7. ASSEMBLER DESCRIFTION

This assembler can be made to assemble the file currentlws
orern’ in the text editor with the AS command.

7.1 USING AN ASSEMBLER

It is sssumed that the reader is familiar with the 2650
instruction set amd the standard MNEMONICS asssigmed bw SIGNETICS
to describe eacn instruction. These are described imnm  the
‘Signetics 2650 Frodgramming Manual’.,

I wou thave written anw srodrams in ‘machine code’y then
it is most likelw that vou have azlready rerformed manuallwy most
of the furnctions that an assembler does automaticalls., The
sctivity of writing those srodrams was 2 form of ‘aesembly by
hand’ . If wou were to write a8 routinme to inmrut 3 character from
the kewboard and echo it to the terminaly it is most unlikelw
that wou would immediztely write out the following machine code.

3F 02 36
3F 02 k4
ik 78

If wou were writing this codey wou would have thought in
tearme of 28 zet of imnstructions something like this?

Brarmch to & subroutine to inrut 3 character
BEramch to & subroutirme to outrut the character
Eranch back to insut anmother character

Or mavhe wou thought out the srogram in standard mnemonic
form like this!

BEGIN BETAsUN 284
BETASUN ZR4
RCTEsUN BEGIN

If this is the waw that wou “"harnd assemble’ codes then zou
zlreadye krnow the furndamenitals of writing assembler source codes
hecause this is sreciselw what an zssembler does, It translates
these mnemonic codes into 2650 machine code. However 21
zesembler zlso does much more than this.
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)

s §°

WHAT NOES AN ASSEMELER DO?

Arn  ascembler translates English like mnemonics jinto
machine instructions. For examrle!

ed., ESTA»UN becomes 3F
LODI+RO becomes 04

Ar assembler 3llows symbolic lsbels to be used in rlace

of rumbers. A sumbolic label is simely 2 name which
corresronds to 2 numeric value.,

There .are two advantades to be dained bu using 3 sumbolic
label inmstead of its corresronding numeric value.

The number referred to bw the label 1is assidned
the more easily wunderstood rname of the label.
Using the label TAR indicates the rurrose of the
ruantity more clearly than ite equivalent numeric
value of 9.

A label is not fixed in value but is evaluated
and has this value sssidgned to it each time the
assembler is rTuUM. To change the value of 2
labely it is onlw necessary to chande its value
in the orne slace in the source srodgram where it
is defirmed, The assembler will use the current
value of the label wherever else in the rrodram
that label is used.

The azssembler calculates relative zddresses each time the
source code is rrocessed znd automstically addusts these
hranches.

The assemiler does simrle arithmetic ana base
conversions,

A ‘Flzin lansuase’ listinmng is  sroduced which is  much
easier to understand and intersret than & list of obdect
code.
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7.3 ASSEMEBLER FASSES

This 1s 38 ‘two rass’ assembhler. This means that it scans
the zassembler source code twice to sroduce its outrut.

FASS 1 uring the first sa3ssy the asssembler scams the

source code and builds ur 3 table of sumbols and
their values.

Each swmbeol must be defirmed once and only
ornce on the left nand side of an instruction or a
reeudo-instructioen. The wvalue assigned to the
sumbol will usuzally be the address in memorw of
the first buwte of the imstruction which the label
rrecedesy with one excertion, The statement?

LABEL EQU 20

zssigns the value of 20 to the sumbol LAREL. The
EQUATE rseudo instruction makes the value of &
sumbol eaqual to the value of the exrression on
the right side of the instruction.

If amn attemert is made to defime a8 sumbol
more than onces then its value will be ambisguous.
The assembler cannot kriow which of the values it
should wuse and will sroduce 2 DUFLICATE SYMROL
ERROR, Some SYNTAX ERRORS will 2lso be detected
on the Tirst rass.

FASS 2 Nuring the second sass the source code is scanned
asgain from the bedinninsg. This time the
zssembler has a list of values in its sumbol
table to substitute for a2 sumbolic lshel wherever
one of these asrears on  the right side of  an
instruction. It 18 during the second sses thatl
the obdect code is sroduced. Qbdect code cannot
e  rroduced during  the first rass bhecsuse L
values of menw of the swumbolic lasbels are notb
kriown whern thew are rveauired bhecause lLhew sre
forward referencing. Source listings are  slso
rroduced during the second Pass.

ERRORS Most of the errors wnich osn be made in assembler
zource code are detected during the second »a36s5.

I+ 3 suwmbolic 1lzbel is rmever defined
pecause it does not arrear on the left side of an
instructions ther the asssembler rcarmnot know what
value to  assisn to the label whenm it arrears on
the right side of an irnstruction, This will
caugsese  an UNDEFINED SYMREOL ERROR to bhe denerated.
A& common oc3use of undefined swmibols  is  srellins
the label name incorrechtla,
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OUTFUT

If a8 relative branch is made which
branches bewond the -64 to +63 buwte limity then =
ERANCHING ERROR will be denerated.

If anm instruction is mnot 3 valid 2650
instruction or assembler rseudo-instructionsy then
2 SYNTAX ERROR will be dgenerated.

Most errors hecome obvious uron insrection

of the code. Howeversy the fact that a3 rrodgram
assembles without errors does not duarantee that
it is lodgicasllw correct. Error free assemblw=

only dguarantees that the =rodgram is suntactically

‘correct and does not violate anw 26350 languadge

rulesy and that the asssembler is able to rsroduce
machine code unambiguouslu,

The assembler may outrut obdect code to memorw or
to tare or it maw not ouwterut obJdect code at all.
The assembler mavw 3lso outerut 8 listing to the
terminal or to 2 erinter. This listing consists
of the obdect code as well &8s the source code
which rroduced it.
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8.1 FORMAT OF A LINE OF ASSEMELER CODE

Ezceh line of assembler ‘source code’ consists of orme or
more sectiors or ‘fields’. Each field is serarated from the next
by 38 ‘delimiter’ which cam be either 2 srace or TARB character.
The use of a2 TAR character (Conmtrol I) is recommended since onlw
a2 TAER will be exranded to form columns on the source listing
outrut, The fields in & line of source code are as follows?

Clabell <inmstruction <orerand: [Lecommerntl
for examrle?

.00F BETA»UN CHIN INFUT CHARACTER

8.2 LAREL FIELD

This is 8 sumbolic rointer used to identifws the address of
a3 rarticular roint in the srodgram. This may bhes

-  the destimation of a branch.
- a reserved storadge location.
- &2 bute of datz.

A label:

must be comrosed of either letters or numbers.
- must start with 2 letter.
- must be uniaue in its first ¢ix characters,

The folowing are examrles of valid labels,

FRED CHINI DEIL2S A

8.3 INSTRUCTION FIELD

The instruction field contains 3 mnemonic which is wsed to
srecifw 3 machine lansuade command, A mmnemonic is  used hecause
it is esasier to remember an instruction if it ie called by its
mremonic name rather tharn ite numeric rerresentation. For
examr~le!

LOLOI
STRA
BCTR

Most instructions 2lso include 2 redister or condition
~ode  srecificeationy which follows the dnsteructiors st 2%
zerarated from the instruction by 2 comma, For examele?

-~

ALDI»RO
ECTRHEQ
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The inmnstruction field maw also contain 3 directive to the
assembler to rerform some funclion. These instructions are
rormally cslled ‘FSEUNO INSTRUCTIONS’: since thew are not
translated into 2650 machine code. For examrle?

PAG
ORG
RES

A full list of rseudo instructions is included in Arrendix d.

2.4 OFERAND FIELD

Most instructions reauire an orerand field, The value of
the second and third bute of am imstruction which results in  two
or three butes of obdect code iz determirned by the the value of
the orerand field in the source code. An orerand consists of 3
sumbol or a constants or an exrression which is & combimation of
sumbols or constants by addition or subtraction. For examrle!

TEMF
EUFF+1
ﬁlz/

H/FF’
TEMQ+LEN-1
19761

Eranching and memory referernce instructions maw be
mreceded by an asterisk to indicate that the reference is to

ocour indirectlye throush the two betes at the orerand address.
For examrle:

XTEMF

The orerzng of absolute addressing memorw reference
irmstructions maw e followed by an index redgister srecification
ang  this maw be followed bw s 47 or -1 t.o indicate

auto—ircrement or auto-decrement. There is ro comma between the
register and the + or -, For examrle!

SFCyR2+
RUFFER s R1

The orerand field maw not contain emebdded sraces.
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8.9 COMMENT FIELD

This is an ortional field which 1is mnot wsed bw the
sssembler in the zssembly =rocess, Comments maw be written in
this field to helr document the rrodgram. A& linme which commences
with an asterisk will 2lso bhe treasted bw the 3zssembler 388 3
comment line. For examrle!

*THIS IS A COMMENT LINE

8.6 NUMERIC CONSTANTS ANDI' DATA TYPES

A constant mavw be translated imto binarw by the assembler
from orne of three dataz tures, These sre:d

Decimal rnumbers
Hexadecimal Numbers
ASCII cheracter strindgs

NECIMAL If mo data ture ig serecifiedy the constant is
sssumed to be 2 decimal rumber. This default
condition maw bhe altered, For details see
arrendix f,. Alternativelwy the erefix ‘I’ maw bhe
used, The followinsg are 211 wvalid decimal
constants.,

e @9 TN -1
HEXADECIMAIL Mexadecimal constants are srecified by the srefix
HY The followins are valid Hexadecimal

constants.
H’FF’ H’9R’ H/T* H'livAvyA» O’

ASCII STRINGS ASCII character strings maw consist of ari
=rinting ASCII characters, The following are
valid ASCII string constants.

A’FLLEASE ENTER A NUMBER BETWEEN 1 AND 97
ﬁ/’\/
AIII

A ASCII string contzining  more than one
character is a8 shorthand notation allowed onlw in
aTa statements.
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2.0 ASSEMBLER OUTFUT OFTIONS

The wutilite of this assembler 1is enhanced by the
~rovision of a riumber of outrut ortions.

Fe1 NULL OFTION

If 3 carriadge return is entered in resronse to the first
‘OFTION?T’ requesty then the source file will be rrocessed bw the
assemblers both rass 1 and rass 2y and anw lines which result in
zssembly errors will be listed to the terminzl, The error line
outrut to the terminal will srecifw an error codey the line

rnumber and the source code for that line. Error lines will
always be listed +to the terminzl irresrechtive of which outrut
ortion selettedr however there ice ot much rsoint in dernerating

any assemblw owutrut urntil the source file is free of suntay
@errors since the ob.ldect code rroduced will be imcorrect.

Errors are listed ze thew are detected bw the sssembler.
This results in 211 limes contsininsg urniguelws first wass errors
such &8s durlicate labels (I label errarvse (L)e arnd sumnol table
fiull (F)y» being listed before the lines containing second rsass
errors, Some lirnes maw dgenerale errors on both rasses for
dgifferent reasons.

The formzt of the error linmne isi-
“error codel <source line numberi: <source coder
for examrlel-
I 0026 't LODAYRO TEMF RESTORE REGISTER 0O

This error line shows thaet TEMF is arn undefimed sembhol at
lirne 26. A table of error codes is srovided in Arrendix .

The lime 1in error maw hHhe auickly accecssed using the
Gr<lime rumber:> command. The number of errors detected is  &slso
listed a3t the end of the assemiil=, Horefullwsy but rareluy this
will be zero,

With +the rnull ortiorms no outeat  is generzted, 0Onlyg
errors are listed., Once the souce code iz Tree from zssemblivw
arrorsy any oner or 3 combination of the following ortions maw bhe
used to denerate sssembler outeut.
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?.2 MEMORY OFTION Me<address

The memorw ortiony M.<addressr>y will cause the assemhler
to r=lace obdect code into memory startins at the srecified
address, If no address is srecified or if the address is zeros
the obdect code will be gstored in memorw ss directed by the

origin statements in the source code. The main use of this
ability to diserlazce the obdect codes is to rlace the assembler
outrut into 2 buffer for burning EFROM‘s. The disrlacement

address does not zlter zanw of the obhldect coder so the disrlaced
rrogram will not work in its diselaced loecztion if it contzins
any 3absolute addresses., The diserlacement of outrut is ALL
relative to the zaddress of the first bute of ob.ect code outsut
ey the assembler, The difference betweern the actuzsl address and
the zddress srecified in the ortion statement ie¢ calculated for
the first bute outeut and  this disrlacement is added to &ll
asubsecuent buetes. If wour srogram contzins more ‘than one ORG
statementy the obldect code following the second ORIGIN will he
stored with the same relative disrlzcement as the first section.

The assembler will not stor vou from assembling oubsut

which destrows the asssemblerr so be careful. Assembling into
memory & Frogram which sroduces outrut between 440 zand 1FFFy maw
crash the zssembler by overwriting it. Overwriting the source

file will 2lso crash the sssemblw srocess.
MORALL{- lse the memorwe ortion with CARE.

‘A rFreferzsble method is to use the TAFE cuterut ostion to
denerate an obdect tare zndg thern relozad thie into memoryg.

“.3 TAFE QUTFUT DPTION T

This ortion will cause a2n obJdect tare to he densrated.
The erecise format of the obdect tare will derend uron the
sereonaglite module in use with the srodgram. For BINRUG sustems
the tare produced will be identical in Format Lo that given bu
the DUMF commands binzrey formet &t 300 baud via the Tlas
terminal. However the obdect tare rroduced hy the szssembler will
mave rather lendgthw inter—-block sars. These are sroduced because
the assembler must do 211 the second sass srocessing of a3 bhlock
of obdect code before it can be oubtrut to tsre z2rd this maw
result in 2 gar of zbout half z second bhetweern hlocks. Listing
zrd mrinting ortions should rot be selected with the btare oplion
unless the recorder’s motor is controlled by the computer since
this will result in verw long times between ob.ect blocks beins
outeut, .

A ‘End of Tare BRlock® will e owt=ubt  when ann END
esseds 30 onlw tne fimal sedmernt of 2 multisle
g conclude withy am END statemert. An osarsngd
tatement will e evaelusted and recorded on ths
ecute address.

c
zecsembile shoul
.1ns 1np EMD =

2
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?.4 LIST AND FRINT OFTIONS Lem 2nd Fon

The list andgd srint ortions =rovide 3 means of obtazining a
formatted assembly listings either to the screen for 38 uick
ingsrections or to & rrinter for hard coru, EBEoth ortions maw be

used simultaneouslye if it is recuired to disrlaw 3 listing as it
#roceeds on 2 remote rrinter,

Listindgs are formattedr with 2 hesdingr into numbered
radges, The maximum lendgth of the heading is 48 characters.
Longer titles will be truncated. The riumber of lines of assemblw
rode on each =age is currentlwy 5% lines which sgives an overall
~age length of &4 lines including header and footer. The rade
length maw be chansed. See Arrendix  e. ‘Adasting  to  wour
sustem’ for details.,

The listing or maw be commenced rart waw throush bHw
entering Fsn or Lsn 2 the ortiony where n is the number of the
first rade to be listed.

Q.8 ZERO OFTION z

This ortion z2llows & mistake made while entering outrut
ortions to be corrected. It ZEROS anw outrut ortions zlreadus
selected and 2llows =ou to choose adgain. The Z command does not
reset the assembler =ass ortions 1y 2¢ I ar E,
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@6 MULTIFASS ASSEMELY OFTIONS. 1y 2y C and R.

assemblies.

OFTION 1

OFTION 2

OFTION C

OFTION R

ortions are available to imrlement multiwrass
These are 1y 2y C arnd R,

If ortion 1 is selectedy Lhe assembler will onlw
wecute its first =358 in which the sumbol table
is built ure No outrut will bhe dHernerated excert
for error messadges, This ortion should e used
onlw for the first sedment of the first rass of
an assemblz, Ang other segments should be losded
into memorwy the file orened and the C ortion
used to CONTINUE with sass 1., Ortion 1 will
result in  the sumbol tahle bheing clearedy while
the C ortion will not do this but add sumbols to
the existing table.

Once a2ll sedgments of the first rass have been
Frocessed:s rewindg the tare containing the source
codes reload the first sedment and oren the file.
However this timey assemble using ortion 2 which
causes the assembler to execute omle the second
rases of the assemblw. At this timey whatever
outrut ortions are recuired should be selected,
Againy subsecuent sedments should be assembled
using the C ortion, 0Onle bthe lzst segment should
conclude with ann END statement to ensure that
listinds and obdeclt tares remain continuous.

Once & comprlete first sass has beern run to build
the swmbol tabler as manwy secord rasces as  are
recuired maw be run without it being rnecessary Lo
rerform znother Tirst rase. Make sure that the
firet segment of the second sass has ortion 2
selected zrnd thaet further sedgments use the O
ortion to Comtinue., (Otherwise the sssembler will
execute 2 first rzss on the szedment asnid destrow
the orisinzl sembaol taple.

Maw be used imn conJdunction with either ostion 1

or 2. Subsequent hlocks of source code will be
loaded from tare under =rodgram control urntil an
ENII statement is encounteredy or 30 a3ssembly

error is ogetected, This ortion can only he used
if 2 tazre swstem which maw be starbed and storred
undesr srogram control is Dbeing uJdsed. The R
astion must be entered AFTER ortion 1 or 2.
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P.7 FREDEFINED SYMBOLS OFTION I

The assembler contazins 23 number of rredefined sumbols
which are automaticslly writtern into the sumbol table at the
hedginning of the first ra3ss of an assemblws. These are -

Registers RO 0
R1 1
R2 2
R3 3
Conditions Z 0 Zero
F 1 Flus
N 2 Nesative
EQ ) Equal
GT 1 Greater than
LT 2 Less Than
UN 3 Urnconditional
NE 2 Not Eaual (TMI onlw)
FSW CAR 1 Carry
LCOM 2 lLodgical Comrare
OVF 4 Overflow
WwC 8 With Carry
RS 10 Redgister Select
FLAG 40 Flas
SENS 80 Sense

These rredefined sumbols may bpe disabled with the I
ortion., This MUST be selected AFTER rass 1 has heen selected on
the first rass, Remembersy however +Lhat i wou disable the
sumbolsy woul Wwill reed to defime seraratelw some of the more
commori definitiorms such a2s redisters and condition codes or You
will end ur with 3 larde rnumber of ‘undefined swmbol’ errors,
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P.8 MAXIMUM SIZE OF ASSEMBLIES

The fundazmental limit to the size of 2 srodgram which ocan
be z2ssembled by the 2a2ssembler is determined by the rumber of
swmbols used.,. As surrlieds the zssembler has sufficiernt memorw
2llocated +to the sumbol table to assemble srostrams containing ug
to 128 sumbols. Frograns containing ur to 1024 sumbolic labels
maw be assembled if the madimum rossible 8K of memory is
agllocated to the sz=mbol tasble. Refer to arrendix e, for

vietails. Frosrams which recuire more than 1024 sumbolessy will need
to be inderendentlve assembled in sections.

As a dguider a srodgram with 8K of source code will rormalle

contzsin about 128 swmbolic lebels and eroduce about 1K of obdect
rode. This will cover the madority of =rograms to he assembled.

9.9 SYMEBOILLIC LARELS

The zssembler zllows sumbolic names to be any rezsonasble lensth.
However onlw the first six charzcters of & sambolic name is

stored be the zssembler. This means +that the first six
characters of each label must be unicue to avoid durlicating s
latel.

Sirnce the source listing format is desidgned to accommodate
labels which =2a2re & maximum of six characters longe it is
recommended that lzbels should be Jlimited to & lensth of six
characters or less,
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Section 3+ - AFPPENDICES
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Arrendix 3.

A/string/
AS

Byni

C/old/rew/ s

C/old/nmew/ smiX

COsyms<addresss

Tiym

E.<address>

F/text/

G

Gewaddress:ynm

M. zdhressx

MicroBute ASSEMELER FOR THE 2650

EDITOR SYNTAX

AFPFEND gtring to the end of the current line.
Assemble the file currentlw oren in memorwv.

Move the current lime rointer BACK n lines and
list the line.

Search the next m limes from the current line
and CHANGE the first occurrence of ‘old’ in
each line to ‘rmew’.

CHANGE ALL occurrences on each limes. n must bhe
less than 236,

COFY n liness including the current line and
arrend them to the file starting at the HEX
address srecified,. A new file is orened if
rone exists.,

DELETE v lines including the current line.

EXIT from the editor amd Jume to the HEX
address srecified,s If ro address is srecifiedy
exit is made via the brameh in the rersonalitw
module.

FIND the first occurrence of Lthe string ‘text’
from the next line ornwards. If the string is
rnot fournd the current line rointer is ot
moved.,

GO to the mth lime in the file and list it.
G0 to the address and list ‘'’ lines.

Enter the ‘insert text mode’. This is
indicated be & ‘-’ a8s tne rromet swumbol. Text
is inmserted before the current line., Exit from
the insert text mode bw entering a2 mull line.

LIST the mext ‘n’ limes includinmg the ourrent
line. The currernt line =ointer is not moved.

.O0AD 2 source file. The format of the command
derends on the rersomalils module.

MERGE the contents of the secondsary file
ztarting 2t the srecified HEX sddress into the
srimary file BEFODRE the current line.
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Nrnm Move the current linme rointer forward over the
NEXT n lines and list the line.

NE, <“address> Oren a8 NEW file starting a3t the address
srecified, lefault address is 2000.

0.<address> Check for a valid file at the srecified address
and oren this OLD file for use if sresent., The
default #ddress is 2000,

g ILIST addresses of start of texty current line
and end of text of the currentlse oren file.

SA SAVE the file currentlw oren i memorwe onto
tare, The srecise format will derend on the
rersonalite module installed.

T Move the current line rointer to the TOF of the
file.

X Enter the lirme edit mode.

LF FORWARD ome rosition

ES BEACKWARDS one rosition

DEL. LDELETE character under cursor

CTL X DELETE +to erd of line
riall Set rointer to riext line and list it.

‘s’ maw be rerlaced bw ‘X’ to mean ALL., ed.
L¥ will list the whole filer from the current
line +to the ernd of the file. If v’ is
omittedy a defzsult of 1 is zssumed,
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Arrerdiy b, EDITOR ERROR MESSAGES

1 ¥ X No errimary file. A file has not vet been orened.
2 KNX File or String mot found.

2 XIX% Illedgal file (hit 7 set on 8 character in file)
4 ¥0x Inrut buffer overflow. Line too long.

3 X7X Suntax error.s Cofmand rmot understood.

& XEX Bottom of file reached.

7 XSX% Tor of file reached.

] XLx Locked file. ROM or rno memorw.

3 xMx Memorw overflow error.

Arrerndix C. ASSEMBLER ERROR COLES

F EBrarching error. Relstive branch out of randge.

i Iurlicate label.

F Full sumbol table. Too mang swmbols.,

I Indexing error. Index resgister gsreater than 3.

L. Label error. Label does rot besgin with a3 letter.,

M Mremonic error. Imstruction nol valid,

0 Orerand error. (Orerand does not evaluste within rande.
I Faging error. Illegzal referenrnce outside current rade.,
R Redgister error., Redgister greater than 3 srecified.

& Suntax error.

{

Undefined sumbol. Refererce to z sumbol rnot defined.
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4

Arrendix d. ASSEMEBLER SYNTAX

This assembler uses the same format ss detziled in the
SIGNETICS 2650 FROGRAMMING MANUAL with the following excertions
and clarificastions.

1. The following FSEUNO INSTRUCTIONS are surrorted?-
ORG r Set srodgram counter to n»
Label EQU exrr Assidgn value of exerr to label.
RES r Reserve r butes of memorv, na256,
ACON ] Forin 2 double bute address constanmt n.
DATA rsm Create data butes., Decimzly Hex and ASCTI
z2llowed,
DFLT 1 Set default data ture to Hexadecimal.,
FAG Start new radge of listind.
SFAC ] Leave n blamk limes in listing,
END eMrr Ernd assemblws Omlye recuired a3t end of

the final rass, Exerr is an execute address
used when an obdect tare is rroduced.

2, L.ODZsR1 should be used instead of LODZ R1I  for 21l
register to register instructions.

3. Auto increment or auto decrement is specified as SFCYR24+
riot SFCsR2++. There is no commsz between the redister
and the slus or minus sidgny as srecified in the Sisgnetics
marmal.

4., ‘0 y meaning ‘take the lower bute of 2 16 bhit quantite’y
is rnot susrortedy as the assembler will do +this by
default + ‘<’ is surrorted and imrlies ‘take the urrer
bute of 2 16 bit cuantitw’.

S : The source file MUBT contain st least one ORG statement
ang this must occur before any assembled outrut would be
generated, There is rno default value for the origin.

& Ar END statement should be rlaced at the conclusion of
the LAST segment of 2 source file to ensure that arm ‘end
of tare block’ will be sernerated and the repricter will
form feed 2t the end of the asssemblw. Otherwise the END
statement is ortionazl.
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Arrendix e. ADAFTING TO YOUR SYSTEM

TERMINAL INFUT/O0UTFUT ROUTINES

This rrodgram should function without anw chandges being
reauired if it is run on 3 comruter which uses FIFPEBUG or BINRUG
as 2 monitory and which has continuous read/write memory
instzlled between 400 2and 2FFF. If +the character inrut and
character outrut routines in the mornitor beindg used do not have
entrey roints a3t 0286 and O02B4 resrectiveluy then it will he
necessary to chandge the Jdumes at Q609 and 060C to roint to the
start of these subroutimes in the monitor used,

These I/0 subroutines must emulate the FPIPRUG subroutines.
CHIN (4609) returns ‘the character inrut in RO,
COUT (600) outruts the character in RO to the terminal.
Each of these subroutines must?

- rreserve Rlsy R2y R3,
- return with the lower redisters selected.
- not nest subroutines deerer than three levels,

EXIT (4604) Thie branches to the monitor entry roirt (22)
whern ‘E’y with no address srecifiedy is wused to
exit from the editor., If wour monitor does rot
have its re—entre roint at 22y this Jumer will
need to be asltered.

TSTERK (&60F) Whernever & character is outrut bw the srogram
either to the termirnal or to the srintery 3 call
is made to the subroutime TSTERK to test for a
break from the kewboard, Currentls this tests
the sense inrut, If & BREAK has occurreds this
routine should returm with the Condition Code set
NOT EQUAL.

FRINTER OUTFUT ROUTINES

In order to outrut to 2 srinter from this rrogramy it is
necessary to rrovide the arrrorriate driver routines.

guTz (612 must outrut the charascter in RO to the srinter
following the same rules as Tor COUT.

INIT (613) This routime maw not b2 required D 8ll srintersy
however the branch is rrovided to 2llow the
Frinter to be turned orn a2rnd initialised 1if this
ie reeuired.
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TERMF (618) This routirme maw not be recuiredy however it is

~rovided to 2llow the srinmter the be turrmed off
if required.

FLNG (637) contains the number of lirmes of assembler outrut
which will be listed on esch rade. As surrlied:
this dis 355 (37 hex) which results in a2 sage
length of 46 lines including header and footer.
This maw be chansged +to dive a3 different radge
length,

FTET (639 is the string of characters which is outrut at
the oottom of each rage. Currermtls this is four
linefeeds and & cut marksy but maw be rerlaced
with a8 Form Feed if =our srinter resronds to this
character.,

If wour rrinter reauires the outrut Lo
~ause at the end of each rade so that 3 new sheet
of =arer maw be insertedy this mavw be imrlemented
be writing & rrinter driver routine which detects
the formfeed character and them wazits for a
character, to be inrut from the heghozrd before
continuing,

STORAGE MEMORY ALLOCATION

TEXT RBUFFER

As suprliedr the text buffer bedins st 2000 and ends at
2FFF (4K). If wour sustem contsing more memorwy these limits maw
be zltered bw changing the ACONs DEFL (610) amnd MYND (S1E) in
the rersomnalitye module., DEFL roirts to the firset memore location
used bw  the editor for its defsult text buwffer. MYND roints to
the lazst locetion zvailable for use by the text buffer. The text
puffer may extend across 8K rade boundaries.

SYMBOL. TARLE

The assembler recuires an area of memorw in which Lo store
ite table of swmbols, The amount of memora recuired will cdewrend
orn  the rnumber of svmbols used. Each sumbol reauires 8 butes and
the maximum sumbol table size is 8Ky because it cannot extend
across a3 rade boundarw. As surrliedr the suembol table is located
metween 1C00 and 1FFF which will a3llow 128 sumbols to he stored.
IT more sumbols are recuired the sumbol table will rmeed to be
moved, The start of the sumbol table is rointed Lo by STAR (420)
zrnd  the end bw STAEBND (622): Frovided memorw is availabley the
sumbol table could be moved to rage 2 hy sltering STAR (412) from
1C00 to 4000 and STABRND (61E)  from 1FFF to SFFF. This will
agllocate the whole of radge 2 to the sumbol table and allow us to
1024 sumbols to e used.

Take care thal the text znd sumbol tsole do mot overlas.
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SAVE AND LOAD

Fointers are rrovided in the rersonalite module to asllow
custom tare SAVE and LOADN routinmes to be drafted onto the editar.

Each of these routines must bhe 3 subroutine and set ur its
wointers to the start and end of the text file from those of the
editor,

Userse internding to wundertzake this task are advised to
stuudy 2 source listing carefullw to determime how to adchieve
this.

ASSEMELER OBJECT TAFE ROUTINES

Frovision is 1made to ratch to user rrovided obhdect tare
outeut rogtines. The assembler fills s bhuffer with obdect code
until the buffer dis full, or the srodgram counter is ot
contiguous between outrut butesy and then branches .o 3
subroutine wvisz =an ACON to owuterut the buffer Lo tare, The
following ACONS are rrovided and maw roint anzwhere in memorg.

RUFS (430 Foimnts to the start of the tare buffer.

BUFF (632) Foimts to the location used a2 the counter for the
number of bhuetes in the buffer.

TOFC (634 Foints to the locations used to store the zddress in
memorwe of the first bete in Lhe buflTer.

BUFE (436) (Comtains the maximum lernsgth of the huffer. This must
ne between 1 armd 2546, 0 imeliee 254,

The aﬁsembler Wwill branch throush Lhree ACONS at
arrrorriate times to the following routines.

FIMNT (42A)  Thisz Subrowtine should initislise the cassette
awstem, It shouwld start the recorder and rFut out 2
leader, If mo imitizlisstion is recuireds this ACON
should =oint to 2 subroutine return statement,

LDTAF (428) This subroutine must outsut to tzre In the reuired
formaty the number of bwtes indicated by the loczation
rointed to bw RBUFF, The hwutes to be owutrut are
contazined in & buffer starting at the address sointed
to be RBUFS. The storadge address for the Tirst obdect
pwute is comtsined in the betes rointed to he TOFC.

TEND (&62C) This eubroutine must outeut to tase zn end of tare
block znd turn off the recorder.

Ang aof the 265072 redisters magw be used be these routlinesy
bt each must  return with the lower redgister harnk seleclted and
mizt mot nest subroutines deerer than three,
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Arrendix . DEFAULT DATA TYFE

As suprliedr the assembler will interrret datz statements
which are riot otherwise srecifiedy as DECIMAL numbers. This may
be chanded so that the default dats ture is HEXADNECIMAL by making
the DATA TYFE SWITCHs DARGF (428) non-zero.

DARGF
DARGF

4] Ilefault data ture is DECIMAL
FF Iefault data ture is HEXADECIMAL.

The default data ture may bhe switched during assembly with
the rseudo-inmstruction DFLT.

DFLT 0 force DECIMAL defsult ortion
DFLT 1 force HEXADECIMAL default ortion

A hexsdecimal number which starts with the letters A-F
must be sreceded bw 0 to distinguish it from 2 sumbolic label.

12 0A7 OFFFF are valid hex constants
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Arrendix g. A SAMPLE ASSEMEBLY

QORJECTIVE To assemble the following test erodgrams which
contains two errors» and correct the errors using
the editor.,

X TEST PROGRAM TO DEMONSTRATE ASSEMELER

X

ORG H’ 440’ Frodram starts here in memory
X
couT EQU H‘2RB4’ Monitor outrut subroutine
b 4
START LODIsR3 20 Set ur counter

LODISRO A‘U7 Character to be outesut
LOOF ESTAsUN COUT Outerut it

BIORRsR3 LOF o it 20 times

ECTAsUN MRUG Exit to monitor

END START Execute address

Firstle » load the Editor/Assembler srodgram from tare.
Execute the rrosgram bw turing G400,

The editor‘s rromet ‘> Wwill be disrlawed:. The cursor should be
over the rromert.

Ture ‘NE’ to oremn a2 NEW file.

Ture ‘I’ and returrn to enter the INSERT TEXT mode. The reromst

will rnow be ‘- to indicate that text is being entered imto the
fil@o

Teure 1in  the rrogram listed sbove. Use TAB charascters to format
the rrodram into columns. Seaces couwld be used but these will
USE MmOTe mMmemord.

(lnce the srosram has been tured iny assemble it bw entering the
commarndg AS followed bw & return.

DFTIONT
Wwill be disrlawed on the terminal. Resrornd to this with =2
return.
Tre assembler will assemble the file and list any lirnes

contzining errorsy but will sroduce no assembler outeuty either
macnine code or source listing. Im this case

0004 : BORRyRE LOF
0007 i ECTA»UN MBUG
02 ERRORS DETECTED
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Wwill be disrlavedy indicating that two errors have been detected
and these are the two limes in error, In both cases the error
occurred because neither label was defined. LOP is a8 turing
error and should have been LOOF» while MEUG must be defined using
arn EQU rseudo-instruction.

After assembl= control is returned to the editor. Line &
maw be corrected by turing

e b return

to access line 6y which will cause it to be disrlaved on the
termirnal.

C/LOF/LOOF/ return

will correct this srellitd mistake.

T return

will return the current line rointer to the tor of the file.
I return

-MEUG  EQU H/22/  return
- return

will definmne +the 1label MBUG: and make the source code readws for
asnother attemrt 2t sssemblw., Agasin tyre

AS return
OFTION? return

This time wou should sget.
00 ERRORS DETECTED

disrlaved imdicating that the assembler has fournd no suntax
errors.

To disrlay a3 source listing on the screens ture in

AS ‘ return
OFTIONT L return
HEALINGT TEST HEANING return
OFTIONT return

5 formatted listinmg of the obdect code and assembler code will bhe
dierlaved on the terminsl.

To outrut this source listing to 3 =rinter ture
(=351 return

OFTIONT F return
HEADINGT TEST HEADING return
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OFTIONT return

Note! A subroutime to output characters to a2 rrinter must have
been rrovided or this orption will rroduce no outrut.

To store the obJect code in memorgy ture

AS return
OFTIONT M return
OFTIONT? return

Thern to exit from the editor and execute the rrodram ture

E.440

(440 is where the srodgram starts). This should cause 3 line of
20 ‘U’s to be rrinted omn the terminal.

CAUTION: EBe verwy careful not to assemble directly into memorus
code which will overwrite +the Editor/Assembler erosrams» the
rrogram’s source filer or the sumbol table aresa.

To outrut the obdect file to tarer ture

AS return
OFTION? T return
OFTIONT? return

The address of the label START will be recorded on the
tare as an execute address.

Arne of these ortions maw be used todgether.
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mrrendix D, MEMORY MAF
450 - SFF Editor and assembler scratch
4460 - JSF Tare outrut and editor inrut buffer
570 Start of file rointer
a7z Current line rointer
574 Ernd of file rointer
600 ~ 466C Fersonality module constants and Jumrs
600 Hard start
&03 Soft start
4506 Frogram exit to momnitor
609 Kewboard inrut routine
600 Terminal outrut routine
&0F Test for BREAK
612 Frinter outrut Jums
615 Frinter intitialise Jums
é1C Ilefault start of file rointer
&1E End of text buffer
420 Start of sumbol table rointer
622 Erd of sumbol table storadge

Tare routine rointers

624 Load source file from tare
626 Save source file on tare
4628 Iumes obhdect block to tare
&62A Initizlise tare system
&2C Outrut last obdect block to tare
462E Load mext source block into memorw
630 Start of tare buffer
632 l.ocation of tare buffer rointer
634 Location of obdect bhlock addrecs
634 Length of tare buffer
6HZ7 Lines ser sadgery less headers
&38 Nefault ardument switoh
639 - 440 Footer string
541 - 643 Listing TAR stors
644 - 66F Messade strings
&H70 - 1RFF Editor / Assembler srosram
1C00 - 1FFF Sumbhol table storade X
2000 - 2FFF Tewt Buffer X
E The text buffer and sumhol table storadge are movable.,

See arrendis . for detzils.,



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44

