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UsinG LMOffset 
bw John T. Blair & Peter 8. Hall 

RePrinted from DATA PORT, June 1982 

This article will attemPt to remove some of the mysteries 
surroundinG LMOFFSET, and show how to use it to its fullest 
exten~. 

LMOFFSET is one of the utilities suPPlied by APParat with 
their NEWDOS+ disk oPeratinG s~ s tem and stands for Load Module 
OFFSET. In its simPlest usaGe, it is used to move a machine 
lanGuaGe ProGram from taPe to disk. It can also be used to COPY 
a proGram from disk to disk. But whY, especially since there is 
a COPY function, You ask? We'll GO into that in a few minutes. 

For those readers who are Just GettinG started with their 
TRS-80, machine lanGuaGe is the lanGuaGe that the computer 
really talks in, not BASIC. These are the ProGrams that, when 
loaded from BASIC, had to be loaded by the SYSTEM command+ When 
disPlaYed with DIR command in DOS, they are the ones which have 
the extension •1cMo•. 

Wheh LMOFFSET is first executed~ it displays the siGn-on 
messaGe: 

APPARAT LOAD MODULE OFFSET PROGRAM, VERSION 1.1 
SOURCE FROM DISK OR TAPE? REPLY ·o• OR ·r·. 

Assume that wou have a machine lanauaGe ProGram on taPe 
which wou want to move over to wour newlw acauired disk. A mood 
examPle of this would be all those SYSTEM Games tapes or the 
taPe version of ELECTRIC PENCIL. (Keep in mind that Just 
because the pro&ram has been moved to disk, it will NOT allow 
anY disk LOADs or SAVEs, unless the ProGram oriGinallY had that 
option. In this example of ELECTRIC PENCIL, wou will still have 
to save files out to taPe. The only thinG wou have Gained is 
the decrease in loadinG time of the ProGram itself.) 

ReferrinG to fiGure 1, a •r• was entered. LMOFFSET then 
loads the ProGram into a buffer, above LMOFFSET. Immediately 
after the Tis entered a •~• appears in the UPPer riGht corner 
of the CRT and will not blink. After the A5 sync bwte is found, 
two more ~•s aPPear. These will blink unless an error is found. 
The error codes are: 

C = Bad check sum, 
P = LeadinG extraneous bwtes, 
I= Inbedded extraneous bwtes. 

When the taPe has finished loadinG, ProGram storaGe area 
is disPlaYed in the third line. There are three Possibilities 
a s to where the ProGram is loaded, and three messaGes: 

1+ ProGram loads from 70~0H or hiGher. 
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MODULE LOADS TO XXXX-XXXX 
ENTRY POINT= YYYY 
NEW LOAD BASE ADDRESS (HEX)? 

Since this proGram will not conflict with DDS all ~ou have 
to do is Press "ENTER" and it will prompt: 

DESTINATION FILESPEC? 

(NOTE: If sou have more than one drive, be sure to assiGn 
the drive number.) 

In the next two c a s e s ~a u wi ll have t o s Pe~ifs , ...... .. , 
J. U-:::=t.J 

1 cit01r) • 

2+ ProGram loads from 4000-51FFH+ 
MODULE LOADS TO XXXX-XXXX 
MODULE LOAD OVERLAPS DOS RAM (4000-51FF> 
MODULE LOAD WILL OVERLAP "CMD' PROGRAM AREA (5200-6FFF> 
ENTRY POINT= YYYY 
NEW LOAD BASE ADDRESS (HEX)? 

:i.n In this case, if an~ or all of 
the DOS overla~ area, the new ProGram 
c-au1,;e a m::E:ODT. 

the new ProGram loads 
and DOS will collide and 

3. Prosram loads above 51FF but below 7000H. 
MODULE LOADS TO XXXX-XXXX 
MODULE L.Ot,D ~{t:LL. Ol.)EFU .. AF' • CMD • PROGl:~~,M ,;Ffft-1 ( 52 0 0-6FFF) 
ENTRY POINT= YYYY 
NEW LOAD BASE ADDRESS (HEX)? 

If a proGram were to reside here, you w:i.11 lose the 
abilit~ to read and write to the disk. 

NEW LOAD BASE ADDRESS has to be answered before sou can 
continue. What this is askinG for, is where in memor~ the user 
wants the Pro&ram to be stored. If the ProGrarn read from taPe 
loads above 7000 (hex) then Just Press ENTER. If it did not 
enter 7000 (more on wh~ this is done later). 

The ProGraffi will now ask "SHALL APPENDAGE BE SUPPRESSED <Y 
OR N>?". If ~ou entered ans number in the previous step, ~ou 
SHOULD answer •N•. This aPPendaGe is a new LOADER which will 
move the ProGram into the correct area for execution. (More on 
·th:i. s later. ) 

The ProGram calculates the new storaGe area and entr~ 
Point and disPla~s this in lines 9 and 10 of the Printout. 
AGa:i.n a NEW LOAD BASE ADDRESS is asked for. If wou made a 
mistake in enterinG it beforev this is where ~ou can correct 
:i.t. If no chanGes are to be made, press the ENTER ke~. 

Now the interrupts can be disabled. The answer to this 
ouestion should be "Y". 
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Finall~, the file specification is reauested. If You Plan 
to use this ProGram and are movinG the Pro&ram from tape to 
disk, you must conform with the DOS reouirements, the filename 
should have an extension "/CMD". However, if YOU Plan to work 
on this COPY, we suGGest the extension "/MOV" to keep from 
confusinG it with the oriGinal. If the extension "/CMD" is not 
used you will be able to execute the proGram from DOS, but YOU 
will not be able to LOAD it+ 

t..OmGNG DEEPEF;: 

Wh a t does LMOFF SE T r ea lls d o? To a ~s we r that l et me J u s t 
t:r r· 1 . .1 ·::; i · --1 C) r·, rf, .::; c:· , .. , i i .. 1 \':-:? 1 ~:; r, G u <:~ G i:-:-:· ·f C ) r .:::: u, i !"J 1 .. , t, i:.? ◊ f-•l c, ~:~ ·t:.. rr, <::: c:· ;---, i r , c-:· J. ~:: ri ~1 1 . . 1 ~ : : : G c:, 
Pr· cH,i ·,, cH11!:, ar- e NOT r ~:-:• l oc·a t,::: bl E! • This, we ;;n·, s; that wh0:•n thE•\,? ~-JE• r- <-:: 

written, several instructions made reference to a sPecific 
memor~ location. UsinG ELECTRIC PENCIL as our examPle, from the 
Printout in fiGure 1, the ProGram loads fr-om 4000 - 51FF. Man~ 
memor~ cells in this Pr-oGram are u s ed for data storaGe, such 
a s : the number- of lines to be Printed, the end of text area, 
etc. To Get the data from these areas E.P. will load the 
contents of the desired memorhl cell. SuPPose that 4400 cont a ins 
the end of text Pointer. If this promram were moved to 7000, 
the data stored in 4400 is now at, s a Y 7qoo. When the ProGram 
wa nts this information it addresses 4400, not 7400. Therefore, 
the data will be wronG. This means the Promram is not 
relocatable. There are other instructions such as LD's, CALL's, 
and JP's, and the some data tables are ar-ranGements, that make 
a ProGr-am not relocatable. 

Who cares about all this wumbo Jumbo? So whs do we have to 
move a ProGr a m answas, sou ask? The reason is simPle. The 
memors maP in the back of the Level II manual, shows that the 
memors from 43[8 and UP is used for ProGraw stor-aGe. When the 
disk is added then memor~ fr-om 43E8 to 5200 is used to store 
the Disk QperatinG Ssstem (DOS). If ELECTRIC PENCIL were not 
moved UP in memors, as it loaded from disk, it would overwrite 
th(-:•! DDf:>. EVEintua 11 \,I 1· tht::· DOS 1.-Jou 1 d er· ,::, r,h. Thr;2r E:-·f"or e, \:;01_1 cou J. d 
not load PENCIL. This is whs we moved it UP to 7000. But didn't 
we Just sas somethinG about relocatable, and that the ProGram 
would not run in that memor~ area? Yes we did. So how can we 
use it? The answer is simPle. You CAN'T! But that is the reason 
·for- th<~· LOA DEF~. 

The LOADER is nothinG more than a "block move" Pro&ram. 
This appendaGe consists of 15 bytes of machine code which is 
tail ended to the oriGinal ProGram. The first b~te is an F3 (to 
di s able interrupts> or a 00 (NOP) dePendinG on the answer you 
G1ve a later ouestion. The next 3 bYtes are 21 XX YY (LD 
HL,YYXX) which sets where the ProGram is to be woved FROM. The 
next 3 bYtes are 11 SS TT (LD DE,TTSS> which sets where the 
ProGram is to be moved TO (the "New Base Address•, so bu Calls 
we'll put it back there). The next 3 bstes are 01 DD EE (LD 
BC,EEDDH> which sets the number- of b~tes of Pro&ram to move 
(the difference between the or-iainal startinG address and the 
01•iGinal endinG address without the aPPendaGe). The next 2 
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bstes are ED BO (LDIR). This little instruction does a lot for 
it!;; s;i~-:'.f!!+ F:i.rf:;t :i.t tak~i i,; the::• bite:· Poir,tc-:d to b'.:;! th(-,: HL. reGir,d-,Pr 
Pair and moves it to the address Pointed to bY the DE reGister 
Pair, and decrements (subtracts one) from the BC reGister Pairv 
and checks to see if the number in the BC eGuals 00. If it does 
it stoPs the movinG and lets the machine GO to the next 
instruction. The final 3 bstes are C3 FF GG (JP GGFF> which 
tell the computer to GO and execute the or:i.Ginal ProGram+ 
That's it! All 15 bstes, and the new proGram 1s where it wanted 
to be. (We'll cover an excePtion later). 

The NEW BAS E ADDRESS was entered above 6FFF, to keep it 
out of the DOS ProGram area. This allows the s~stem to load the 
ProGram from disk to memor~. The entrs point was chanGed to the 
loader. After the proGram has been loaded, execution is 
transferred to the LOADER. Since the DOS is no lonGer reouired 
(for a prosram that does not allow disk I/0), the ProGram is 
moved down to the area where it is reGuired to run. Then the 
loader Jumps to the oriainal entrs Point, and sou are off and 
runninG. 

What do you choose for a •new load base address"? It 
depends on how much memors sou have1 and what sou want to do 
with the new module. AssuminG vou want to disassemble a ProGram 
to modifs it, vou have to decide what tools (utilities) You 
will use to do the work. Once sou have decided that, ~ou must 
know where it loads. Now based on where the utilities 
memorv, vou can determine if the new module will 
7000H and below vour utilit~ or if sou must load the 
above the utilitv. 

The start of memorv, for the new module, 
entered for the "NEW LOAD BASE ADDRESS". 

WORKING ON A PROGRAM 

rE•s:i.d0: in 
1 oad aboVf:! 
ne:::w modu l f.-: 

:i ~; what, 3. s 

F:iGurf:! j_ is a 
After the auestion, 
LMOFFSET will disPla~ 
Point. Make a note of 

Printout of the new block move routine. 
•should the aPPendaGe be SUPPressed?u, 

the new storaGe area, and the new entry 
th:is information. 

To work on this ProGram, sou must now load it into memory 
usinG the LOAD (be sure to include the extension with the file 
name) command from the DOS? and execute the monitor or utilit~ 
~101..1 wish to ui:.<·,:. 

There are two methods for workinG on a ProGram once sou 
have it in memors. The first is to work on it in the new area. 
This method is not recomme~ded since mans of the machine 
lanGuaGe instructions will be directls addressinG a memor~ 
location, and thes will all be referrinG to the cells where the 
prcGram was desiGned to run. This will make dec~PherinG the 
ProGram difficult. 
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The second method is to load the moved version into 
memory, and execute the monitor. If You wish, ~ou can •block 
move• the ProGram down to where it is desiGned to run, or 
modif~ the loader. To modifs the loader, disassemble it and 
chanGe the address of the JP instruction to that of Your 
monitor. Now execute the ProGram with the new entry Point. 
After the loader has moved the proGram to where it is to run, 
it will return control to Your monitor. After You have modified 
the proGrarn, You must block move it back to where it was. 
(Remember, sou do not have ans disk functions if the ProGram 
wa s to lo s d b e low 5200H9 a nd if it load s below 6 FFFH ma n s o f 
I:.. ; -, (:) · D f) '::, u t :i. 1 :i. t :i. F: !::- ~,) :i. 1 J !;,) -r :i. t e c, v c r i t . ) 

To 
ut:i. lits 

save Your modified ProGram out to disk~ load . any 
sou have, and save the contents of memory back over the 

EXCEPTIONS 

1+ Scott Adam's adventure ProGram mas or ma~ not load and 
run. It will be evident when the screen soes "BONKERS•. To 
correct this, Reboot while PressinG the shift and UP arrow. 
When the DOS READY Prompt comes UP let UP on the kess. You have 
now disabled the kes debounce. (See how sloPP~ sour keY board 
really is!) This routine conflicts with other proarams as well. 
You can now run the Adventure ProGram and enJoy. 

2.If the pro&ram has a loader that loads the pro&ram (i.e. 
Subloaic's FS-1, Fliaht Simulator) You miGht be out of luck. 
The easy was to find out is compare the time it takes to load 
and run the Proaram from tape to the time it takes to load it 
into LMOFFSET. If it only . takes one minute to load a proaram 
into LMOFFSET and normall~ takes 5 or 6 minutes it has a 
loader. You will now have to disassemble the loader and tr~ to 
fiaure out what is aoinG on, or find a friend who has alread~ 
broken the loader and motten the ProGraffi on disk. 

ADDITIONAL TOOLS 

We have found the followinG Promraffis verB usefulw For an 
assembler, we Prefer EDAS from MISOSYS. The~ also sell an 
excellent di s assembler (that will build an eauate table, labels 
all memor~ references, and can save to disk in a format that 
an~ of the Radio Shack compatible EDITOR ASSEMBLE~S can read). 
RSM-20 is an excellent monitor, but lacks · two vers important 
features. It can not relocate a Promram, onl~ block move it. 
Nor can it write memor~ to a disk file. MON4 will handle these 
two short-coffiin&s, but we have listed about ten 
do not like. Armed with these and the other 
NEWDOS+, ~ou can reall~ tear into the 00S's 
PrcH,;ram. 

items in 
uti 1 i tit:~!:, 
or an\:1 

:i. t WE·) 

from 
othE·r 

One exaffiPle of what You can do if wou set ~our mind to it, 
with the helP of a friend we broke the loader for FS1 FliGht 
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Simulator from Sub loGic and moved it to disk in less than 
c:• i c,i ht hour 1;.:. 

There is a Good bit of trial and error when You first GO 
into a ProGram to modify it, or to break a funny loader. 

----- ---------------------------------------------------- -APPA 
RAT LOAD MODULE OFFSET PROGRAM, VERSION 2+0 
SOURCE FROM DISK OR TAPE? REPLY "D" or "T"? T 
MODULE LOADS TO 4200-5500 
MODULE LOAD OVERLAPS DOS RAM (4000-51FF) 

NEW LOAD BASE ADDRESS (HEX)? 7000 
SHALL APPENDAGE BE SUPPRESSED (YORN)? N 
MODULE LOADS TO 7000-830F 
ENTRY POINT= 8301 
NEW LOAD BASE ADDRESS (HEX)? 
DISABLE INTERRUPTS? CY ORN)? Y 
DESTINATION DISK OR TAPE? <DORT) D 
DESTINATION FILESPEC? PENCILT/CMD 
DCJHE 
***************ANOTHER DESTINATION FILESPEC? CY ORN) N 
ANOTHER SOURCE FILE TO PROCESS? CY ORN> N 

FiGure $ 1 -- LMOFFSET Output for the ELECTRIC PENCIL 

OiNFOSYSTEMS 

000000 
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% No Seasonal ResPite 
Computer Widow 

bhl Art Buchwald 

for the* 

For ever~ home computer sold in America, 
computer widow somewhere. 

I droPPed over to see the BenGals the other 
Be nG a l o~fered me a dr i ~k. 

"Where ' s Walte r?" I a sked Ade l e . 

there is a 

niGht. Mrs. 

•where he alwass is these niGhts. He's in the librar~ 
talkinG to his home computer.• 

•He talks to a comPuter?• 
•All the time. It's taken the Place of television, 

conversation and forePla~,• she said bitterl~. 
•r didn't know Walter was into comPuters.• 
•That's all he's into. As soon as he finishes dinner, he 

leaves the table and says, 'Well, I've aot to Go in and ProGram 
a new household fiscal budGet for 1983. 1 • 

"At least he's workina to save ~ou manes.• 
•He sahls he's workins on a new budGet, but I walked in 

last niGht and he was PlaYins Star Wars. He told me he was Just 
checkinG out the disk drive. I've never felt so alone in mhl 
life. At least when he watched football I could sit next to 
him. But now that he has a home computer he sa~s he has to be 
alone with his software.• 

•You poor kid. Maybe he'll tire of it.• 
•No wa~. He reads computer maGazines the was he used to 

read PlahlbOhl+ I could compete with another woman, but I can't 
comPete with a comPuter. I'm at rnhl wits' end." 

•Your ~ot thinkina of leavinG him?• 
•r threatened to last week and he said to hold off until 

he could ProGrarn all the variables, and come up with a modified 
alternative.• 

•Ma~be I should talk to him,• I SUGGested. 
•You can trY, but I doubt if it will do ans Good.• 
I went into the librar~ and found Walter hunched over his 

kehlboard. •Hi, Walter. Am I disturbinG uou?• 
•No,• he said, sGuintinG at me. •r was onl~ Justif~ina mhl 

marGins.• 
•How's life?• I asked. 
•Fine. I was havinG a Problem with mu cursor for a while, 

but I straiGhtened it out bY addinG a Protocol.• 
•You have to be careful of cursors,• I said. •what news of 

Adele?" 
•wait a minute,• he said, •1•11 find out.• 
He Put in a disk, Pushed a code ke~, and typed on the 

screen ADELE. Then he hit his RETURN button. 
•Here it is,• he said. •she's either in the kitchen, the 

bath, her bedrooffi or went to a baseball Game.• 
•A baseball Game?• 
Walter looked worried. •That doesn't sound riGht. But it's 

no Problem. All I have to do is hit this DELETE button.• 
•Adele thinks she's losinG You to a floPP~ disk retrieval 

s~stem,• I said. 
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•That's ridiculous,• Walter said. "All I'm trsinG to do is 
store and index data that will be able to forecast how we can 
enJoY the SePtember Years of our life.• 

•r•~ GoinG to ask You a very Personal auestion, Walter. 
How much do You love Adele?" 

Without sayinG a word, Walter inserted a disk, a nd started 
hittinG the keyboard. 

"What are You doinG?" I asked. 
"I'm countinG the ways. It's much faster to do it on a 

computer.• 

{} SPecial Condensed {} 
{} ProGrams Section {} 
{} by Voice of '80 {} 
{} STAFF {} 
{}{}{}{}{}{}{}{}{}{}{}{} 

ADVENTURE 

10 PRINT "YOU ARE AT THE BOTTOM OF A 20 FOOT PIT" 
20 INPUT" NOW WHAT?";As 
30 X= RND (0) 
40 IF X<.5 THEN PRINT•I DON'T KNOW HOW TO •;A$:GOTO10 
50 IF X>.5 THEN PRINT 6 YOU WERE KILLEDH:END 
60 IF X=.5 THEN PRINT"YOU WIN"!END 

ASTEROIDS 

10 PRINT"HIT ANY KEY" 
20 A$= -INKEY$: IF A$= an THEN 20 
30 PRINT"** ASTEROIDS** YOU LOSE!! ,•:END 

ELIZA 

10 PRINT"HI. WHAT IS YOUR PROBLEM?" 
20 INPUT A$ 
30 IF LEFT$(A$?1)=•I" THEN PRINT "EGOTIST"!GOTO10 
40 IF LEFTS(AS,3)="YOU" THEN PRINT "YOU TOO"! GOTO 10 
50 PRINT" ARE YOU SURE •;A$;•?": GOTO 10 

STAR TREK 

10 X = INT (RNDCO) * 40>: Y = INT <RND (0) • 40) 
20 PRINT "POSITION",X,Y 
30 PRINT"PRESS 1 TO FIRE, 2 TO MOVE" 
40 A$= INKEYS:IF A$= 0 • THEN 40 
50 IF AS="l" THEN 10 
60 IF A$ =•2• THEN 80 
70 PRINT• YOU HIT THE DESTRUCT KEY* 
80 IF RND (0) - .1 THEN 100 
90 IF RND (0) = .2 THEN 120 
100 GOTO 90 
110 REM 

* * 8 0 0 M * * END 

120 IF X = 14 ANOCLSINPUTREMREMTHEN22227789PRINT! !llt)(COS* 
RIGHTSNEXTGOTORETURNFOROFORFORCLSLEFTSSTRINC$USRDEFUSRINKEY$ 
RESTOREPUTGETGOTCHA! ! ! 
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:K :« X< )K )K JC( ~I< )I( ll< X< )K X< 

:le M I N u T E C :« .., 
:« of :« 
::t:: A u G u s T :K 

::t:: bs Alon t,t-.rahamson :« 
;l( :lC )K 

At aPProximatelY 8Fm 
Country School the monthly 

:« )K :K :K )K :« :« )K )K 

on AuGust 3rd at 
meetinG of FCUG was 

the new canaan 
called to or·der 

bs ou r President, Sid G P □ s s. 5 0+ me mber s a n d a ues t s were in 
attendance. One specia l Guest was Barrs Kornfeld? President of 
the Metro TRS-80 Club ond owner of Stones Clove Computer Store. 
He Presented a special deal on the Alternate Source maGazine to 
the membership. It was not a •tou&h sell 1 since it is a 
top-notch ma&azine an~ nQ serious user should miss an issue. 
Thanks, Barrs - Please come aGain and brinG some of the Guws 
from Metro alon&. 

After transactinG some minor business, we Procee~ed onward 
to the •Good stuff•. 

Our first Presanter was Larry Gilberti, with his 
InteGrated Insurance AdJusters Office Swstem which includes? 
VISICALC, MAXICRAS, LAZY WRITER, PROFILE, TIME MANAGER and 
COMMUNICATIONS. Larry explained in Grest detail how he was able 
to Get all these seParate Pieces of software to •TALK" to one 
another. It was auite a show. Larr~•s enthusiasm and workinG 
knowledGe of all the software mentioned above was evident. With 
wife, Linda, PromPtinG from the winGs, he took all of us 
throuGh this elaborate system. If YOU missed it, perhaps we can 
convince LarrY to do an encore. 

Next UP was Dick Carricato with a super demo on USR calls 
from Basic. I can remember fiGhtinG all those POKEs several 
Years aGo in Level II. Dick's Presentation was very well 
received as well as understood bw most. He has the ability to 
take a · hi&hlY comPlex subJect and simPlifY it down to a level 
that can be understood. If I had not taken Dick's Assembly 
Lan&uaee course I think that I would still be totallw in the 
dark reGardinG machine lanGuaGe proGramminG. 

The concludinG presentation was by Milt Thrasher with a 
new voice box from ECHO. It seemed to be a very nice ~unit and 
comPetitivel~ Priced with the VORTRAX. The beauty of this unit 
seemed to be the ease at which it could be proGrammed for 
speech usinG simPle LPRINT statements. Milt combined the speech 
demo with his own version of a larGe letter GraPhic ProGram 
that •wrote• on the monitor in 2 inch hiGh letters, Poems bY 
OGden Nash as the ECHO Pronounced the words. Howls of lauGhter 
emitted from the Group at the Poetic auiPs. Dwnamite Job, Milt. 

The time to end another FCUG meetinG came all too soon as 
we Packed all the Gear away for next month. See YOU then. Al ••• 
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A N N O U N C E M E N T S 
= = = - = = = = = = = - = 

Thanks to the Generosity o~-FCUG member GeorGe AhmutY, \be 
FCUG now has a Bulletin Board+ - FCUG Central is available for 
Your use 24 hours a day. Telephone data line (203) 227-4946 in~ 
Westport, Connecticut. FCUG Central can be used for public or 
Private messaGes between members or notices to ALL members can 
be posted. The system in use is a Model I with 3 disk drives~ 
runninG Newdos/80 .,. ,_ -· 

I . .- I It:..' Bullet/BO Bulletin Boar d 
ssstem. UART settinGs are standard 8 bit, 1 StoP Bit and 300 or 
1200 BAUD is available+ If wou would like to UPLOAD to the 
board - leave a rnessaGe for GeorGe. This system is for wour use 
and will be what you make it. I am considerinG makinG back 
issues of 0 The Voice of the '80 8 available for download. Let me 
know what wou think of thfs idea. 

Don't forGet the Microcomputer Fair to be held on Sunday, 
September 26th at the Westport Center for Environmental 
Activities. This event will run from 11am to 5Pm featurinG: 

SEMINARS - DEMONSTRATIONS - ROUND TABLES on the followinG: 
BUSINESS - HOME - GAMES - INSTRUCTION - PROGRAMMING 
HARDWARE - SOFTWARE - COMMUNICATIONS - etc+ - etc. 

BOOTHS FOR PRODUCTS, PUBLICATIONS, SERVICES, ORGANIZATIONS 

FLEA MARKET - REFRESHMENTS - and LOTS of FUN!!!!!!!!!!!!! 

If wou have not as Yet siGned UP to helP or need more 
information, Please contact FCUG Fair Chairman, Ira Friedman at 
116 Mile Common, Easton, CT 06612+ We need People to brinG 
their eGuiPment for demo's. PLEASE HELP OUT!!!!!!!!!!!!!!!!! 

Al.++ ••••• + +. +. + •• • + +. • 

From KINGS BYTE NEWSLETTER July 1982 

PRINTER DRIVERS 
by 

Louis ShaF-·i ro 

This article contains two Printer driver Promrams, one 
each for the TRS-80 Model I & Model III+ TheY are both written 
in source code. This source code takes a little explanation. 
TwPe it into an assembler, and then assemble it as PRT/CMD. 
Notice that there are different versions for Mod I and Mod III. 
If wou don't have an assembler, I assume that the assembled 
versions will be available from the KinGs Byte software 
library. (Note:- Also from FCUG library) 

Once wou call PRT from DOS, it will live in hiGh memory 
until You reboot. From then on, anwtime the symbol 'I' appears 
in ANY text to be Printed, the next character will be 
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interpreted as an EPson control character. The followinG is a 
list of possible commands: 

10 resets EPson to normal tYPe 
1B rinGs the Printer bell 
tW Goes to double-wide 
tw turns off double-wide­
tC Goes to compressed 
tc turns off compressed 
tF issues a formfeed 
tE Goes to emphasized 
l e tur n s off e mphas i zed 
+s Goes to double str ike 
ts turns off double strike 
tG turns on Graphics mode - adds 32 to GraPhics 

characters. <PRT beGins in GraPhics mode on.) 
IG GraPhics mode off 
tI Italics on (rea0ires GraPhtrax) 
ti Italics off 

The italics functions haven't been tested, since I don't 
have GraPhtrax. Also remember that the GraPhics may conflict 
with DOS GraPhics oPtions. That is if your DOS is addinG 32 to 
each GraPhic block, YOU don ' t want PRT to do it too! 

If You do the zaps to allow .ScriPsit to honor 4049H, and 
the on~s to make it use the normal Printer DCB, then PRT will 
let YOU Place control characters within wour ScriPsit text 
(usinG 'tx'). BY the way, if the letter followinG the• is not 
a valid command, it will be Printed normallY+ So, if You need 
to Print 't', then YOU must tYPe •t••. 

The followinG zaps were Part of a set distributed at an 
earlY KinGs BYte meetinG. Unfortunately I don't know where they 
oriGinallY came from. Thanks, Masked Man. These zaps are in 
file-relative sector, bwte format. (Note:- Humfrey Udall has 
added the startinG memory locations for the disk (and tape) 
versions of ScriPsit. These locations start at the SECOND bYte 
in the tables below. The first and last bytes are not chanGed 
and may be different in the tape version. Don't chanGe them.) 

To make ScriPsit honor HIS at 4049H: 

00,,63 
525D (435D) 
For Mod III: 

CHANGE 7C 21 FF 00 25 7E 2F 77 AE 20 F9 
TO 7C ZA 49 40 00 00 00 00 00 00 00 

11 44 

To make ScriPsit use the normal Printer DCB: 

22 
22 
(HI$=4411H) 

00,05 CHANGE 3D 43 4F 50 59 52 49 47 48 54 20 31 39 37 
5203 (4303) TO 3D FD E5 D5 F5 CD 38 00 F1 D1 FD El C9 37 

00,47 CHANGE OA 32 EB 37 AF 
5244 (4344) TO OA 00 00 00 AF 

13,9A CHANGE 60 3A EB 37 CE: 
5F63 (4F18) TO 60 3E 3F 00 CB 

20,92 CHANGE C9 3A ES 37 E6 
663F (5617) TO C9 3E 3F 00 E6 

... 
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20,,A3 CHANGE 60 :~r. E8 37 Ee> 
6650 (5628) TO 60 3E 3F 00 Ee, 

20,E:1 CHt,MGE OD 32 E8 37 3;~ 
665E TO OD CD 02 52 3-2 'c~ '<f" • 

(5636) CD 02 43 

21,79 CHANGE OD 32 E8 37 D3 
6722 TO OD CD 02 c:-,, 

-.;.JL. D3 
(56EC) CD 02 43 

..:ll1~~A CHf1NGE ~·~ 0 ,.'1,./ E8 ,:,7 08 .... > .< •• ...>; 

7A97 TO 20 CD 02 52 08 
(69E:8) CD 02 43 

41,41 CH~1NGE 5F 32 E8 37 C3 
7t,9E TO 5F CD 02 i:-r-. 

;.)L. C3 
(69BF) CD 20 "t3 

I'll T'ePeat, PRT will let ~OU 01_1tp1..1t. EPson control codes 
ANYTIME ~OU Sf?nd te}-d, to the ·Pr· inter·. You can LPRINT 1 :8:EHellou, 
and the word "H<~llo• will be Printed in emphasized mode. If the 
first line in a E:ASIC proc-;ram is: 1 REM :ft:C, it will LLIST in 
compressed mode. 

Some combinations of commands are not Permitted bY the 
Printer, such as emphasized with comPressed. Also double-wide 
Print Gets turned off after each carriaGe return. Don't blame 
those . on me. If BOU have anB auestions, drop me a note on a 
local bulletin-board, or at MicroNET 70210,306 or Source 
TCl:::792. 

(Note:- The source code Printed is for Model I. For Model 
III lines 100,110,160,170,290 and 1380 need to be chanGed. The 
chanGes are Given in the comment space followinG a colon.) 

;PRT1/SRC WRITTEN BY LOUIS SHAPIRO: III PRT3/SRC 
;PRINTER DRIVER FOR MOD I SCRIPSIT : III 
;AND EPSON PRINTER 
;FROM KINGS BYTE NEWSLETTER JULY 82 
; BROm{L YN NY 
DISPLA EQU 

ORG 
DEFW 
or~c 

START PUSH 
LD 
CALL 
LD 
LD 
LD 
LD 
POP 
RET 

44671-1 ;Dos CRT CALL 
40491--1 iMOD I HI MEM 
E:USY-~~ 
0FE00H 
HL 
HL,MSG 
DISPLA 
HL, <"t026H) 
( OLDDVFO , HL 
HL.,BUSY 
("¼026H),HL. 
HL 

• • 
• • 

MSG DEFM 
DEFB 
DEFB 

'MODEL I PRINTER DRIVER' 
0DH 
0 

III 02181-1 
Il:I "M11H 

• III • 

':-
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BUSY LD A,<CTLFLG) 
CF' 0FFH 
JR Z,CTLOUT 
LO A,C 
CP '*' 
JR NZ,NOl:".:CHR ;,•-
LO A,0FFH 
LO <CTLFLG>,A 
RET 

NORCHR LO A,(GPHFLG) 
CP OH 
1--lF< :Z,CONTI N 
LD A,C 
CP 127 
JR C,CONTD~ 
ADD A,32 
LD C,A 

CONTD~ OEFE: 0COH 
OLDDVR OEFW 0000 

RET 
CTLOUT LO A,C 

CF' 'E:' -
JR Z,E:EL.L 
CP 'W' 
JR Z,WTH 
CP 'C' 
JR Z,COMP 
CP 'F' 
JR Z,FORM 
CP 119 
JR Z,WTHOFF 
CP 99 
JR Z,CMPOFF 
CP 'E' 
JR Z,EMPH 
CP 101 
JR Z,EMPOFF 
CF' 'S' 
JR z,sn< 
CF' 115 
JR z,snrnFF 
CP IO I 

JR Z,RESET 
CP 'G' 
JR Z,GPHON 
CF' 103 
JR Z,GPHOFF 
CF' 'I' 
JR Z,ITLON 
CP 105 
JR Z,ITLOFF 
JR EXIT 

E:ELL LO C,7 
JR EXIT 

FORM LO C,12 
JR EXIT 

WTH LO C, 1 '¼ 
JR EXIT 

COMP LO C, 15 

--
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JR EXIT 
WTHOFF LD C,148 

JR EXITZ 
CMPOFF LD C,1'¼6 

JR EXITZ 
EMPH LD C,69 ,;.tr· 

.. JR ESC 
EMF'OFF LD C,70 

JR ESC 
SH( LD C,71 

JR ESC 
snmFF I...D C,72 

,JI~ ESC 
ITLON LD C,52 

JR ESC 
ITLOFF LD C,53 

JR ESC 
GPHON LD A,0FFH 

LD ( t;PHFLG) , A 
LO A,0 
LD C,A 
JR EXIT 

GF'HOFF LD A,0 
LO ( GPHFLG) , t, 
LD C,A 
JR EXIT 

RESET LD t., 146 ;RESET COMP+ OFF 
CALL OUTCHR 
LD A,118 
CALL OUTCHR 
LD A,27 
CALL OUTCHR 
LD A,70 
CALL OUTCHR 
LO A,27 
CALL OUTCHR 
LD A,53 
CALL OUTCHR 
LO C,72 

ESC LO A,27 
CALL OUTCHR 

EXIT LO A,0 
LO (CTLFLG),A 
.. JP NORCHR 

EXITZ LO A,0 
LO (CTLFLG>,A 
JP CONTIN 

OUTCHR LD (37E8H>,A ; + III OUTCHR OUT (0F8H) ,A + 
CALL Cl-l~{F'RT 
RET 

CH~<PRT LO A,<37E8H) 
AND 0F0H 
CF' 30H 
JR NZ, CH~<PRT 
RET 

CTLFLG DEFE: 0 
GPI-IFLG DEFB 0FFH 

END START 

.. 
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* MINI-DATABASE lK 
~ by ~ 

~ RoGer R. Giler lK 
)I(;;,::« :t:: lK ~ :~ :K )l(~ ;J( ii< )I( :I< ::< ;K ;I( !K )I( 

Each time that we hear ·about a d a tabase ProGram, we tend 
to t hink of a hu0 e Pr0Gr a m1 Guite cost ls, a nd with n umer ous 
m~s te r ious fea tur es . But no t thi s one! This ProGr a m was 
written in one eveninG to Perform a twPical database function. 
Ms wife wanted a record of our Get-toGethers with friends, 
where she could later retrieve vital information, such as the 
food that was served, the dress that she wore, how I behaved, 
if the Police had to be ~alled, etc ••• At the same time, I had 
been asked bY some of you for a better example of the use of 
the INSTR function in a tYPical menu. 

This PrcGram also contains several features that maw 
Prove of interest to sou. But .first thinGs first ••• What does 
it do? Look at the menu on line 200 where YOU can enter ans 
information that wou choose, retrieve it, Print it, show all 
the files (names) on the tjisk. You can also enter a date or a 
comment that is then Picked UP with everw entr~ made to the 
disk durinG that session. This Pro&ram differs from other 
database ProGramin that it makes use of man~ of the features 
of Newdos80, and allows the mac hine do most of the work. Let 
us now review the listinG in detail, discussinG sPecial or 
interestinG features as we encounter them. 

~ LINE 20 : Here we look at the date-time strinG TIME$ in 
memor~ ~hich is 17 bYtes lonG. Just trY this. In Basic, twPe 
PRINT TIMES and the screen will show both the date and the 
time as 08/05/82 23:46!37, for example. If no date was entered 
in memory, the first two characters will be 00, and this is 
what we look for. If they are not zero, we assume that the 
date is valid, use LEFT$ to read the full 8 characters that 
make UP the date, Plop them into D$ and hoP to the menu at 
line ZOO. If we find 00, then we continue to line 30. 

~ LINE 30 : Here we inPut the date in the proper format into 
DS and at the same time load it into memory bY use of the CMD 
function. This command lets us do operations from Basic, or 
from a Basic proGram. Let me elaborate. In DOS I would enter 
the date by t~PinG DATE and 08/05/82. From Basic, I assiGn 
this date in the form of a strinG variable to Z$ (so that ZS= 
•DATE 08/05/BZ•> and then execute the command CMD•zs•. If we 
were to use a date format that the TRS- 80 does not like, the 
ON ERROR GOTO command takes char&e and moves execution to line 
900, where, since the error is a No-no I 58, pushes us on to 
line 910 which recoGnizes the error and Gives us another 
chance to do it correctl~. 

~ LINE 200 : It is similar to most menus excePt that the whole 

... 
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screen is done with a sinGle ProGram line. To Get the 
linefeed, use the DOWN ARROW. 

~ LINE 210 : Here we u s e the INKEYt function that scans the 
keyboard and put its value into M$. If M$ is blank (MS= 11 ) 

we run that line aGain, if not, _ we continue to the next line ~~-

~ LINE 220 : This is the line where we use the INSTR function 
to Good advantaGe. I am usinG this function to Give a number 
which is the relative location of the search strinG MS in the 
searched strinG. This number is the one that will be used in 
t he ON GOTO f unct ion. Th e f ir st a r Gume nt o f INSTR i s the li st 
of t h e 6 kes s t ha t I wan t t o re c oGni ze ( i n both UPPe r a nd 
lower case , if aPPlicable). The second arGum e nt is MS which 
represents the ke~ that has been Pressed in line 210. INSTR 
will then tell us where in strinG •EeLlPPSsCcQou the content 
of MS found a match. If M$ = S then INSTR returns 7 which if 
used in the ON GOTO, would send us to the 7th line number 
listed. Actua lly, I have added 1, in case INSTR returns with a 
0 which is not allowed in the ON GOTO. Therefore we would GO 

to the 8th number, for line 600. If a kew other than one of 
the 6 listed is touched, INSTR returns a zero (for no match) 
and we are sent back to the first ~ine number listed, namely 

~ 

200+ 

* LINE 300 : This is the proGram line where we select the name 
of the file for the data. In other words, the file name will 
be the name of a Person. When the name is entered, it is sent 
to subroutine 800. If it is lon&er than the 8 allowed for a 
file name, it is truncated to 8 letters. Variable L i5 used as 
a flaG which is O unless the name has been shortened, in which 
case Lis set to 1. 

~ LINE 310 : If flaG Lis set., meaninG that the name has been 
cut, we saw so. 

* LINE 320 : A seauential file, with the name obtained at 300, 
and shortened if necessary, is opened with the "E•, or Extend 
function which allows additional data to be added to the end 
of that file. If there is no file bw that name, the situation 
is remedied at once, as one is oPened. The date is disPlawed 
and an~ additional data obtained bw LINEINPUT is Placed in 
variable BS. 

* LINE 330 : If BS is blank, there is no need to enter 
an~thinG, so we close the file and GO back to the menu. 

* LINE 340 : Here we store the date OS, followed bY data BS, 
at the end of the file and close it. 

* LINE 410 : To read the information from a file, we ask for 
the name, shorten it if needed and use the CMD feature aGain. 
This time we will use the DOS 'List filespec' command except 
that we will build it from Basic+ We set up ZS to be •LIST 
NAME• and execute CMD•zs•. We use a dummy INPUT to stoP at the 
end of the command and to Get us back to the menu. Note that 
i~ a name that is not on disk is entered, we have Just 
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committed No-no~ 54 which, with ON ERROR GOTO is trapped at 
line 900, and we are Given a second chance to amend our ways 
bY b e inG sent back to line 410. The reason for CLS on a 
seParate line is that we want to be able to see our error on 
the screen when we make the correction. 

* LINE 510 : This 
want to outPut to 
d a ta in the file+ 

is similar to line 410 excePt that here we 
the Printer the name of the file Plus all 
In case of error, we are so told. 

...-e.-· 

~ LINE 600 : Thi s i s anothe r use of the CMD function where we 
d o a DD S DIR co mm and from Basic to Get a li sti nG of a ll th e 
n a mes o n tti 2 d isk. I Give t h e MI NIDB ProGram ano <I>i n visible 
attribute so that it does not show UP. 

~ LINE 700 : Here we have a chance to chanGe the date or enter 
other data that will.Go ahead o~ every messaGe that we enter. 
This does not chanGe the ~ate in memory but is disPlaYed with 
the menu. 

A brief review of the use of the error statements may be 
of inter est. In order tb test out the ProGram, I deliberately 
commit a known error and when told sob~ the computer, I say 
PRINT ERR/2 + 1 which Gives me the No-no I. This seemed the 
eas y way to Get that number short of lookinG it UP in the 
instruction manual. 

As wou can see, this little databas e ProGram makes 
maximum us e of ~omPuter functions, in contrast to the explicit 
ProGramminG that is Generally used. Since this ProGram will be 
demonstrated at the next meetinG, I will be happy to answe r or 
evade anw mue s tions that YOU Plan to brinG UP. 

1 ' ~~ MINIDB ~* written bw RoGer R. Giler 08/05/82 
10 CLS: CLEAR 1000 : ON ERROR GOTO 900 
20 IF LEFTS<TIMES, 2) > •oo• THEN DS = LEFTS(TIMES, 8) : 

GOTO 200 
30 INPUT •Enter date as MM/DD/Yya; D$: ZS= •DATE• + 0$: 

CMDazs• : GOTO 200 
200 CLS: PRINT• 

<E>nter Info 

<L>ist data 

<F'>rint data 

<S>how all names 

<C>hanGe Date 

<a::, . ._, it· 

SOCIAL EVENTS 

210 MS= INKEYS: IF MS=•• THEN 210 

• D1• : PRINT • 

220 ON INSTR<•EeLlPPSsCcQa•, MS> + 1 GOTO 200, 300, 300, 
400,. 400, 500, 500, 600, 600, 700, 700, 999, 999 
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300 CLS: INPUT •Enter Last name•; N$ : GOSUB 800 
310 IF L = 1 THEN PRINT: PRINT •r have chanGed --> •NS"'s <-­

name to===> "A$ 
320 OPEN "E", 1, A$ : PRINT : PRINT 0 Enter data if anY, 

else Press <ENTER>" ! PRINT : PRINT •===> "0$ • u; : 
LINEINPUT 8$ ,.:e;.-

330 IF 8$ =••THEN CLOSE : GOTO ZOO 
340 PRINTI 1, os; •, •; 8$: CLOSE: GOTO 200 
400 CLS 
410 NS=•• : INPUT "Enter last name•; NS : GOSU8 BOO : BS= 

•LIST • + AS ! CMD"BS" ! INPUT "Push <ENTER>"; ZS : GOTO 
200 

::i oo cu~ 
510 INPUT •Enter Last name•; N$ : GOSUB 800 : 8$ = 

•PRINT"+ AS : LPRINT AS : LPRINT: CMD•Bs" !GOTO ZOO 
600 CMD"DIR 1" : INPUT "Press <ENTER>•; ZS: GOTO 200 
700 CLS: LINEINPUT 0 Enter date, anY format includinG blank 

?•; 0$ : GOTO 200 
800 L = 0 : IF LENCNS) > 8 THEN A$= LEFTS<NS, 8) ! L = 1: 

RETURN 
810 A$= N$: RETURN 
900 IF ERR/2 + 1 = 54 THEN PRINT : PRINT "This Name is not 

on file as entered 
Try aGain !• : PRINT ! PRINT : IF MS=• L • OR MS= 
• l • THEN RESUME 410 ELSE RESUME 510 

910 IF ERR/2 + 1 = 58 THEN PRINT "That is a weird date you 
fed me. Try aGain ! !" : PRINT : PRINT : RESUME 30 

999 CL.S: END 

. c::::::::::::, .,_ 

L 1 
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