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. ' . ~., ..... SWTPC 6800 CO-RESIDENT ED1TOR/AS$£MnI..eR 

The co-RES editor/assembler package allows the user to consideraQly 
reduce the amount of time involved in writing programs. The editor allows 
the composition and modification of assembler level programs written in mneumouics 
to be s~ored in memory. The assembler then changes this source program into 
hexadecimal machiaa code that the processor can understand. Once a source 
program bas been written it can be saved and r~-loaded using either paper or 
cassette tape. 

'ftlis JIIS.!lual is d~signed to supplement the information given in 
chapters Sand 6 of the MP-68 Microprocessor Programming Manual or t~e MP6800 
Co-Resident Assembler Reference Manual. Some ~f the information in these 
chapters pertains to a time sharing editor/assembler and is not relevant to 
Che CO-RES editor/assembler • 

1he CO-RES package consists of two separate progratnS-an editor ~d an 
assembler. To use the package set the program counter to 0100 and type 
G. The computer will respond: READY. At this point the editor is the current 
program in operation. The editor section of this manual describes the 
apprppriate editor commands. 

' ,, , 
TEXT EDITOR • ., I 

The text editor resident within this editor/assembler package accepts 
numbered l!nes of text and stores them in computer memory in sequence of line 
numbers. It allows for the insertion, r~Jacement and deletion of text lines. 
The program usco memory witM.n the MtKBUCIY ROM and 1ts associated BAM. 

* * 

* 

* 

PROCEDURES FOR USE 
'. 

' ' .. 
A carriage return (C/R) signifies the completion of' entry of data 
Line feeds are euperflous, as a C/R will initiate a line{eed. 
A 11 CONTROL X" typed anytime during data entry (prior to a C/R) will 
delete the entire input line and allow for its reentry. 
A "CONTROL O" or a "CONTROL li" typed will backspace to last character 
entered (the computer will echo a to signify the backspace 
in the c~ee of the CTRL O) -
Line nwnbers can consist of one to f9ur digits separated by a epoce 
from the rest of the line. 

.. ~ ,· ... 

Bitting the "BREAK'' key at anytime will terminate the cu~rent computer 
operatioll, and cause a READY response. (Rapid multiple hitting of ··the CTRL 
X key on terminals without a BREAK key will cause a DELETED message and 
return control to the READY mode. 

ENTRY OF-LINES . 
' . 

.. * Type in~ line nU111ber, followed by o space, followed by text. Terminate 
with a C/R. 

,, 

. ' 

• t 

I • 

The input buffer is 72 charactera long. Extra characters are igaored • 
.Ent,:;, of more th4n Cour <11.QitQ in a line numbot' will cnuse the. laf;!t 
four digits entered to be uaed • 

f ,,/l I' r 

'· 

HIJallJG'»is a registered trademark of Motorola, Inc • 
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INSERTION OF LINES 
* To insert a line between two lines, merely use a line number in between 

thG two line numbers involved. (for example, to insert n line between 
linoe 60 and 70, uRo nny Uno nuinbQr bt•tw1)tm 61 :md 69) 

S~~I 9.e..~.J.ar~~Y.!.01'1~tLJ~J~~!tFi~'L. t.~w1~ 
It Merely l'atype the Uni;; uEt1n~ the iHlme l1nij 0\111,hur »1;1 Lh1;1 Ltna VOil \lhh in 

1;eplAce, 
DELETION OF A PREVIOUSLY ENTERED LINE 
* Merely retype the lin~ using the same line number as the line yau 

wish to replace • 

DELETION OF A PREVIOUSLY ENTERED LINE 
* Type the line number, followed itmnediately by a C/R (No intervening 

space). 

EDITOR COMMANDS 
LISTtNG THE FILE 
~ LIST - Lists the entire file. ( 

* LIST Nl-N2 - Lista the file, starting at the l~ne Nl and ending 
at the line N2. 
List Nl - lists line Nl 

RESEQUENCING THE FILE 
* RESEQ - renumbers·the file, starting with 0010 and incrementing 

by 10 
RESEQ Nl - renumbers the file, starting with.the line number 

specified and incrementing by 10. Entering a start­

• 1 
ing line number that would cause a 4 digit overflow 
causes the command to be treated as a RESEQ with­
out a line number. 

DESEQUENCING THE FILE 
* DESEQ - causes the removal of all line numbers • 

CAUTION - Tho fila must bo roacquencod prior to enterins 
Ad4itianel ltnea. 

SAVING THE FILE • J 

ff SAVE - causes a specilly formatted output: of the file wtth . t • 

leader and trailer. 
LOADING A FILE 

:.:'· 

* LOAD - Inputs a file form a tape previously created by a SAVE 
command. See Appendix B for the entry of source files 
generated by other editors. 

SEARCHING FOR A CHARACTER STRING 

• 
' l 

' t i 

* 

SEARCH 

I 

' 

SEARCH 

Nl "STRING" - eeorchefJ the ed~t buffet' for the character 
etrinB STR1NC at,,rt ing frolD Uno numbet Nl, Thci line. <:.on­
tatning th~ firse Qr,cui~n~c ~f STRING wilt h~.ourp~t on 
the terminal. STRING can be t:tny comhinat!on of letter~. n~ .. 
bers and spaces, but not C/R's, 

"STRING" - searches the edit buffer from the beginnini and 
returns the first occurance of STRING . 

OTHER COMMANDS ,. 
l 

* NEW -

\, 

clears the file buffer and reinitializes all pointers and 
counters. A clear is autout1cally done the first time the 
td!tor ia Bece~a~d. 

,, 

. :; 

,, ' . .. 
,, 'I ,. 
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AUTO "" cau,sea th~ (:pmput;~r ~u typ~ lilfHJ\utnL.tAl (by lO) lin4' mamban, 
Allows fc,r data entey withc,ut; opcH''1 tor £\n&ry ot Unc; uumb~ra • 

AUTO Nl- same as AUTO but with Nl specifying the a~ortin~ l!ne qu~be~~ 
(the AUTO mode is exited by hitting the break key · or by hitting 
CONTROL X to delete the computer generated line n1'.lmber and ~h~n 
entering any other command besides AUTO). 

'PATCH - branches the program to MIKBUc;l9 control. Typing a G will re­
enter the editor without destroying the text file as long as 
the RESET button has not been pressed. 

.ASSEMBLE - jumps control to the resident assembler. All necessary 
editor pointers and the file buffer are retained for future 
re-editing without loading the source program in through tapes. 

1, ' 

* SIZE - outputs, in hexadecimal, the current address of the next available 
memory location on top of the edit buffer. This command can be 
used to keep track of how much memory is available, The SIZE 
command does not include the symbol table, 

PRINTER - transfers ill output ton parallel interface locat~d at $801C. 

. 1 

Parallel output is PR-40 compatible. 
TERMINAL - transfers all output back to the CRT teradnal or TTY. 

' ., 
' ; 

EDITOR MESSAGES I, 

READY - Computer response upon the start of the editor program and 
upon completion of each editor command, 

WHAT? - Improper command, or improper line n\llllber (mayb~ no space 
following the nu~ber, or the colfflllllnd wna miaRpell~d). 

CORE ,ut.i - The text buffer h@a now tQkcn all nvatlnble R.Ali mQmory •. 

. . ' 
I 

.. .. " r , I 

Lines must be deleted or the file ~leared, Tha la~t line 
was not stored. Reme~ber that enough room ~ust b~ left 
in memory for the assembler to build a symbol table if an 
assembly will be done. 

• f '1,.Y J , ' 
•1 1 L .. 

.,.·,. "," . 
RESIDENT ASSEMBLER .,.,, /' j 

Tho SW'l'PC 6800 assembler may be used with the computer to translate 
~ourco prosrau for the 6800 microproc~oaor to object form. The M6800 
M:l.grppre>coooor Prosramming M4nunl dQ@cr~bQe thQ commoo f~nto~e, of ~ba 
aCJecmbler 4nd e{ro,: m'liuuigQe, 'l'hh 1U,l',lcrt~t1on ~mph~~ho~ tqutur-oa ~"d 
proced~res unique to thia aseembler, 

St~rd input to the assembler rs source language stored 1,.n the 
computer's memx:,ry. •The area assembled is the editor's file to the first 

- END command. -The assembler will do two passes over this source file. 
During the first pass the assembler generates a record of the location of 
each symbol used in the program forming what is called a symbol table. 

: . 

' :' · .. : Instruction syntax is also checked during this pass. The second pass ·1 

. 
: f. , 

Actually generates the object output in the form.of·an object tape, a 
•ou~co--objoct liotina, or both &imultanoouely. Whan the object code is 
punch@d to t~P@t Ut> to nJeh1: ch~wuctcu:,.; from thtti <i<ldrno@I fat ld of tha · 1 

NAM 41~,;t~tive wU.J.,. bEI 1J'literr;ed in thft h~4dtli' -·~CQflt of (h@ ob~f.Ct: t4po. 

• I 

;, 

' ' 



''' ~- t' .. 

' ' 
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Stnce the assembler ta a two pa$s aes•mbler, ~tie sourc~ f1ie mu•~ 
be f~d twice to generate the required object output. Upon entering 
a~ ASSFJIBLE command in the editor the computer will respond.: 

ENTER PASS: lP, 2P, 2L, 2T 
At this time the appropriate pass selection must be entered. If you 
accidently type in erroneous characters the input message will repeat. 

PASS 1 · OPTION 

* ' lP • Pass 1 produces o table of symbols which appear in the program 
·t· and the corresponding memory addresses to which they are aaBign• 

ed. This table is used in Pass 2 to determine the addreas field 
fo~ instructions which refere~ce memory symbolically. Program 
syntax is also checked in Pass 1 and errors listed. 

NOTE: 

2P -

The lS pass associated with some other assemblers is uot aup­
por,ted in this version of CO-RES. 

Pase 2 rereads the source file and uses information in the 
symbol table to produce the assembled output. Pass 2 can 
produce both an obj~ct tape and an assembly listing, but the 
actual listing of the program will be sent to the punch device. 
Normally Paso 2 ohould bo repeated to gonorato both output fo'f'IQ. 
(Ueins a 2L and A 2T). 

2L - The L option for pass 2 is used to generate only an a• embly 
listing (no object tape), 

2T - The T option for paae 2 :la used to generAte only en object tap& 
(no assembly listing), 

NOTEr One pass operation - Por source prosrmma which havo a ymbolic 
forward references, paea 1 may be omittod. For ehort proarcmo with 
only a few forward reference,. it is aloo posn1blo to omit pa 1. ln 
thia case forward references will be flagged with an BRROR 211 and 
assembled with an addreso fiqld of FFFF, The corroct oddrao cAn bo 
patched after the oymbol table is printed at tho comp1ot1on of tho 
assembly, 

CTllL X - Entering a CONTROL X will return control to tho oditor. 

'! 

' ,, 

':,/ 
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OPT NOP 
OPT P 
OPT HOG 

OPT G 

,. 
The assembler will inhjbit fomat paginij of the l tsitlli$ • 
The listing will be paged (selec~ed by default). 
Causes only one line of data to be listed from the assem­
bler directives FCC, FCB, FDB. 
All data generated by the FCC; FCB and FDB directives will 
be printed (selected by default). 

.. (, ,., . ' 

_, ... t ,,.) • ' l ;,/ More detailed information on thg assembler directives can be found in 
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Appe~dix B of the M6800 Microproceesor Prog~ammins Manual, or in the ~6aoo 
CO-RESIDENT EDITOR/ASSEMBLER manual. The OPT M option i.s not a part <l~ th1a 
assembler.· Appendix C lists the error messages that can beencountered dur:tng 
an Qsembly operation. Chapters 5 and 6 of the programming manual also contain 
muc~ useful information on assembler use and operation. The G.~.Timeshare 
el(BJl!plee do not pertain to the SWTPC 6800 resident a,ssembler. 

The assembler has a few "design features" which rnsy prove important 
to the user: 

' • l' • 

';.,,,. 
I . ' • ,/ 

' ,c' .. ~,· 
I • 

1.) 

-. . . ·1•· ,'{° 

All forward references to data are resolved by using extended 
addresses, even if the data can be addressed directly. The 
code produced works, but wastes space. Any data that can be 
addressed directly should be defined (used as a label) before 
it is referenced, 

I • ,t 'I • 
•' I , '\ 2.) The assembler will not reduce JMP and JSR to BRA and BSR, even 

if the target address is within range • . ' 
, ..... ,. "C 

• r :, 
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Conversely, the assembl~r can not substitute JSR or JMP for 
BSR or BRA if the target address is outside che range of rela­
tive addressing. 

Duplicate symbol definitions confuse the assembler. It will 
lose both definitions and resolve addresses incorrectly, 

DO NOT mis-spell or leave out the END directive. If you 
accidently spell the directive EMD, ENF, etc. or put the 
directive in the wrong field, the assembler will enter an 
infinite loop of error messages and must be reset • 

The ~sserobler does not wt"ite out th~ statctog uddr~es of your 
prog~am - you will have to get this yourself when you lo~d 
the program. 

The assembler will not punch object tape when either the 2T 
of 2P pass is selected unless the source program contains 
an OPT O directive • 
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APPENDIX A 

Ueo of tho Control lnterfa~a (or Raad/Punch On/Off Decoding 

' . 
FROM -

. , .,,'\ 

·' ' 

. . ' 

.... ' 

' 
"j ' ' . ... • • 

i.' if. {) l . <. . 
' . 

TO 't.. • 
; ,,.. I ... ~. ' • • • 0 

12 pin male shell female pin 01 
12 pin male shell female pin IJ2 
12 pin male shell fem.ale pin D3 
12 pin JnSle ~hell female pin 04 
12 pin male ~hell f e~).e pin /JS 
1Z pin q~le shell femolo pin q~ 
12 p:ln imlo f.ll!cll !CiU!lal pin 1 

;." :. 

·.' ~ . . '; . 

1 •• • • ·t -~ . . 
., ' ., •• jl . ,. 

' I,~•' • o I• 

( . . ; . 
• •• • I ' ' ~ _' 

•.LJ. •,~~•, ' ,.'P ~ "' ' 
<t' ;" J • t • I f 

•,:o, • ~ '• i 
. ~ / .. ;, '.:. ~- . 

I 1 • J.; ' # :J.,. ... t • • instructions ar~ given in~~~ AC~30 ~natr9ction ~et, 

• J • -
-, :r ·\:/ : :~:,··/:: . : '-'? . 1. 

~ ,•n.: l ,.,. , 1 ,.~ .. :·:··,.,\".,, . ., ... 
, ".\.• 1? • • • ,. IP, I 

; I : ' • , ~; ', •,;. I: .. , 1' • i ' .. ~, l_ • '• '., !~ 

. , 

(four digit line ~~mbcr A~d 1 space) (tQurcc line) 

(four dtsit line n\UJlher And t epQre) (ftQUree lin~) 

(four digit line number and 1 spa~e) (sourc~ l!n~) 

(04 

( ) 

If the source input tape does not conform to the above format t~e file will 
not load into memory and/or the editor~ line numbering/finding/s ue cing 
subroutines will not work correctly. If your present editor do~ n format 
sourc~ tapes as above you should write a small program to send Qt a ano216 
at the beginning of the tape. an incrementing~ digit line nuna d 
opa~o (four nul lrf llnd 1 npaca can bo ueQd if tho Ci 1~ is ro qu nftol' 

~htn·-
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,, . U J~ l~ndt;1d), ttrn lilour~~ l tne, nml ,. ~4 Lb cp ~Qt;\11\1 ~ ,m n4 o l 
41et4r, rJ'he t.Af)G tJhou~ ~ •md wt th a 0116 I .. f , _ ' ul, I ' ' •1 ! 
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... APPENDIX C 
... ,. Notes on Memory Conservation 

Stnce the CO-RES Editor/Assembler will be used on a microprocessor and not 
pn a j Megabyte computer, care should be taken to conserve memory on long pro­
gralDfJ. Remember, each letter, number and space in the source program takes 
l byte of memory, so keep comments and spaces to a minimum. To help conserve 
~ type in the source program as: 

tl f Of' 

..- .. ·t ·t j: r·:''· 1
• ... .. ' 

.,. 
il',, .. ,. 

.... t 

... " .. 
. . '1~ ., 

.. ,,,. 
I 1, I 

' .. 

,~ 

.-' I 

t 
' ' 

,. . : ~. 

0010 NAM TEST 
0(12() 0~(; (I 

002:0 LlNE 1..0AA 
0040 END 

not as 

()010 NAM 
0020 ORG 
oo:::o LINE LDA 
0040 END 

' ''". .. . .,. 
,< 

: .. 
ttS :!4 "'t •• 

., ,, . 
., '1 

t 
' ' 

'"' ,. 
TEST t·•' ' ' ~ 

0 
', .•. 

I ., . 
A #$~;4 ,j 

: '" . \'. 
, .. 

:) 
. \ ~~: ~ .. , 

I• '!_ 'i. . . i ; t 

E~tra spnceB between the line number and the opQrntQr mokeo tha eou~c~ 
p?ogl'ain look prettier, but can waate up to 5 extra bytes pe~ ltne. Aleo typing 
L~A A rather than LDM wastes 1 extra byte. 

'. 

lleme~Qer also that each line flagged with a label will cause the assembler 
to allocate 8 bytes for that label in the symbol tab!e, so use labels only where 
neces~ary. 

' • I 
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APPENDIX D . ,' : '·~. ,· ., .. ' . : Memory Map nnd Locations of Interest 

17A3 and 
060B 

... 

t •• 

·, ... 

0100 
0103 
1BBC 
1A7F 
060C 

U4rd Btart addroa$ (eo~rce buffer ~l@aTed) 
Soft start address (buffer left intact) 
Start of source ~uffer 
Contains the PIA address of the prin~er 
Sets the delay time between a PUNCH ON 

and the punching of data. 
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Memory Map 

:-

0000 
TEMPORARY STORAGE LOCATIONS 

0100 
I .. --

' ; 
·, ..... . 

ASSEMBLER 

I \ ' 

15B8 
. 
I• 

EDITOR AND 
ASSl?MBLER CONTIWLUNG CODE 

,. 
' 

1B2B , .. 
' INPUT BUFFER ' 

. ,· , . 
• 'I~.; / 

ti . .. 
~ 

SOURCE BUFFER 
. ·' -. 

VARIABLE .. 
SYMBOJ, TA.OLg ' , . . 

END OF RAM 

.-, j ; 
r "\ ~ :,, ,. Ji / 

~ I .'. 't ,. 

'"' In Case of Problems . ' ' .. 
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The SIZE comnnnd 
•point A here 
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90030 
00040 
00050 

001 

. ' . 
'• 

Example Program 

,. \ 1 

\,. ' . ~ .,. 

• ,.• ,l -~ 1 • .. \ I • ; ' 
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i.,,L 
4\ ..-1 
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SU.RE THE END COMMAND lS IN THE CORRECT Fl£LD 

EXAMPLE 
.. . 

.. ' I ,, . ,, 

I ' 
. "· ' ... , ... 

: , .:: .. 

NAM EXAMF'L.E 
~THIS PROORAM WRITE$ THE WORD$ 
*EDITOR-ASSEMBLER TE~i ON A 
*CT-1024 OR TT·t 

f .!., ! OF'T ;;t. NCll) . ' ~'..; . 
.,.: . 

F't•AiAl 
C CNTF,1,. 

CE fJOO~ $TA~ i 
EiO EC17E 

Ei:'JLI 
\!l;Jl.,1 
O~G' 
Lr,x 
,~Jif\ 

?E EOE:!, , ._IMF' 

eEC7€ 
tEN? 7; 
c1 
ttM·i,,l 
FOATAl 
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