NORTHERN BYTES

GREETINGS! Welcome to a ‘“spurious" edition of
Northern Bytes.  Since Microcomputer Users International
(the group that originally published this newsletter)
appears to be defunct (no meetings or other activity to
s&:ak of since June), I will continue to use the name
*Northern Bytes® until someone objects.  However, this
edition will go to TRS-88 user groups only, in exchan or
dit 'HgtTRSBI groups only, hange
your newsletters, and to certain others (such as former
OPINION-86 and 88-USER DIGEST subscribers). I don’t pian to
do this on a regular monthly basis, but may issue future
editions as time permits. ) .

Anyone that does not receive a copy of this
newsletter and that wants one can get a sample copy by
sending a long self-addressed stamped envelope with 37 cents
postage affixed (you may make this Kknown to your club
nembers if you wish).  Newsletter editors are free to
reprint anything in this issue, provided proper credit is
given to the source of the article.

IN SEARCH OF... 88-USER DIGEST - Sorry, but with
only 38 paid subscribers, we just can’t do it. So, what
about those 38 that have already signed up? Well, here’s a
deal just for them (please pass this alon? to those in your
ciub to whom this applies): If anyone that has already
entered a subscription to B8-User Digest will drop a line to
The Alternate Source and specifically ask for it, they can
have a copy of my new book *TRS-88 ROM ROUTINES DOCUMENTED®
in glace of their subscription. Since the book normally
sells for $19.93, that’s a deal'! If the subscriber decides
he doesn’t want the book after he sees it, he can sell it at
one of ycur club meetings, probably for more than what he
paid for his subscription. b course, if the subscriber
really insists, he can have a refund or apply what he paid
on his subscrlp{ion to any other TAS product. 1 apologize
for getting everyone’s hopes up on the new magazine, but
after all, you can’t publish a magazine for only tﬁirty
subscribers.  We aren’t the only ones - a new magazine
called Peripherals, Etc. (your club may have received a
promotional package) ceased publication after only one issue
- 1 suspect they didn‘t get enough subscribers to make it
worthwhile, either.

PUBLIC DOMAIN SOFTWARE AND BULLETIN BOARD SYSTEMS
(EDITOR’S SOAPBOX REVISITED) - Don‘t you ever get a little
tired of hearing your Apple-owner or Commodore-owner friends
talk about the large amount of public domain software
available through the International Apple Core or the
Toronto Pet Users Group? Don’t you ever wonder why there
isn’t more GOOD pubiic domain software for the TRS-887

0f course, it’s out there, on the many Bulletin
Board Systems run for and by TRS-88 owners.  Finding 1t,
ghough, can be worse than looking for the ?roverbial needle
in the haystack, if you can get to it at ali! )

First of all, many BBS’s have a download section
that contains maybe 187 good pro?rans ¢hopefully yours has a
higher percentage) and 984 “tiller". By "filler" I mean
such things as Tic-Tac-Toe games and word processors written
in BASIC - the sort of thing that a beginning computer user
might find interesting, but hardly a useful program for the
exger{enced user.  But even that 187 may be impossible to

a [

ge

_ Consider this:  You hear of a great BBS in some
distant city that has a good download section, so you give
it acall. After you sign on, you sit through five minutes
of “local announcenents”, and THEN are informed that because
you don‘t have a password, you can’t do anything on the
system (except apply for a password, which will be MAILED to
you in a few days, and on some systems you have to pay to
?et one). You may well just sign off in_ disgust at about
hat point, uniess you have stock in Ma Bell.
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. The fact that some of these SYSOPs originally got
their public domain software from an *open® board somewhere
(one where THEY were NOT hassled in like manner) doesn’t
seen to bother them a bit. So, the number of boards that do
NOT require a password to access grows smaller day by day,
and so does the TRS-B8 wuser’s access to public domain
sof tware, ’

There are two things that I‘d like to see happen to
combat this trend. For one thing, 1’d like to start a list
of TRS-88 Bulletin Board Systems that allow free access to
their download section on the FIRST call, without re?mrmg
a password or otherwise frustrating the caller, { you
still have such an animal in your area, or know of any,
piease drop me a line. I’H_gubhsh the list in a future
1ssue. f you don‘t do it now, you’'ll forget, so please
grab a postcard and jot those numbers down!

Second - would you be willing to dump some GOOD
public domain software programs onto a disk (includin
documentation files, 1f any)? Would you be willing to sen
that disk to me? All ri ht, assuming that you’d be willing
to do that, would you be willing to include enouah postag;
for me to mail the disK back to you?  Why should you
that? Because I would then take the best of the programs I
receive - the *cream of the crop” - and copy it back onto
your disk and send it back to you. Since your disk would
then be full of gublic domain grograns, you could use them
in your newsletter or put them on your local BBS or just
pass out copies at your meeting. In the meantime, I might
et enough material to start a geood public domain library of
RS-88 programs, which could distributed through The
Alternate Source or through some other means. You’d at
!ttz?st get your disk back with some interesting programs on
it!

What do you think? Wouldn’t you 1ike to see more
600D public domain software for the TRS-882? Or do you
really enjoy hearing about the wvast amounts of
easily-accessible public domain software available to Ag le
and Commodore owners and to CP/M users, while Knowing_ that
you can’t easily get at most of the available TRS-88
public-domain software? )

On a vrelated subject, does anyone Know the
whereabouts of Eric Greene, author of the GREENE MACHINE, a
public domain Bulletin éoard. System (that’s Ng[lt’ as |
understand it the BBS software is in the public domain®). 1
hope to have a copy of the software soon but would like to
iocate the author, who seems to have dropped out of sight.
His original BBS line has been disconnected, and even the
SYSOPs of the other GREENE MACHINEs around the country don’t
seem to Know where he is.

- Reprigngted from THE TORPET

You're quite correct Fenwick, your program could replace
three out of four of this firm's Vice Presidents



DOCUNENTATION FOR MOD4BASC/BAS by Lee Becker - This
gr m, which [ call ‘MODABASC/BAS’, will not guarantee
ha mr program will rlng erly on ronr MOD 4, Dut mll
at least put it in 2 syatactically correct form, It will
first go through all the lines and insert spaces where the
are required by the Model 4 BASIC. It will then researc
the lines for any m;roperly formed ‘IF THEN’ statemeats,
In the Model 4 C you are ailowed to write an “IF THEN'
statenent with only the ‘THEN’, bet you can’t omit the
il part of the statenen! and replace it with another
BASIC keyword. This program will simply place a ‘THEN'.
the proper locmm to aliow the statement to work.

The progran to be converted must be ASCII format,
Use your ‘A’ command when saving the Lowa from BASIC. 1f
it is not already in ASCII, will have to reload it into
your BASIC and resave it with the ‘A’ commasd.

POSSIBLE ERRORS: Two of these errors are
unstoppable.  However, the last one may not be unstoppable
and if anyone has any stms ‘Iease contact me (Lee
Becker) tbrou?h the C BgS {517) 339-3367.

the person nrmng the progran has packed the
lines to the naxmn length, then when this program tries to
insert snne spaces the line "will get too. Iong Normally you
would get a BASIC error message saying that line is 'Too
LONG’. "The progran will override this error in order to
Keep grocessug the rest of the file. A message stamg
mch ine I is too | ung and that it is ‘SKIPPING LINE’
is not ally skipping the line, but once n
rlme has hcuo too long then it ceases to bother with it.
iHowever, most of the line may be doae, To solve this
cblem you wosid have to retera to tho BASIC used to create
W and break the lise, you could break the
ine in the Nodel 4 BASIC, but be nuh about any  line
references.  They must Be correct, and do not do a ‘RENUIM’
of the prorn or all references to lines will probably be
m? he Mode! 4 BASIC does not Know how to change them
wnti ther are syntactically correct m structure.

If there are any BASIC Keywords that are not
wsad by tlo Node! 4 Nlck_fbey will not be de

alt with at
all.  An example is the 1 4 does
sot support the SET command. or l : contemplati
mtuo a DASIC function that woueld tramslate the

“tmnts to work en the Model 4 as intended o other

3 The last probln deals with the ‘IF THEN
statements.  This probiem Kind of has two garts to it,
First if there is an 'IF mm' statement in the IF
X8 X=10 o ‘THEN will amar vhere it should, Tlns is
because thore is no BASIC hm for the dprogra to find
and use for location. pr% = shou! smgly leave the
lm alone and you will get a AX ERROR ince it is a
s‘n orr the program being encuteﬁ will stop right at
t line nember and you will have to edit it then. ond
it there is a ‘IF THEN similiar to the one above bet bey
it there is a BASIC keyword (example: IF X(§ %=18:60T0 10 )
you will find an error causu? “THEN’ just before the 60TO
(m this case). You will have to delete the ‘THEN’ and put
in it’'s t‘N)pel' place. This is the problem that | doa’t
lnm if samething could be done about it. 1f anyome has a
m;u plusc let Lee Becnr know through 2 message on

Once the am has converted all the limes it will
show you a listing of the program that it has comverted.
This is simply "a listing of the array that th cmertod
:roy'a lines are in. Do not try to run this yet, ng

eep pressing the BCTER Key until the fina] prompt for
_file’s name comes up. Then smgly give it the nane and dlsI(
: drive number (if you want) that you want it saved under.
The program will save it as an ASCI] file, so when you rum
it under BASIC resave it without the ‘A’ Command and it will
then be reconpressed. Oace the Yrogrn has finished saving
the converted proxw it will singly ead. To reuse, you
will have to t again.

Pluse report any errors or ideas to me (Lee Becker)
by lemlg a message on CompuNet (517-339-3367). Thank you

for u;m? g
d fral uNet Lansing, Michi
(517) 339-3362). Cone ' 9 o

2

Mode! 4 BASIC syntax coaverter

This program will conert other BASIC
programs to be s&tachcallr correct
for the Mode! 4

Written by: Lee Becker
Phone no. : 517-349-7604

CLEAR 20000:DIN AS(1088):0N ERROR 60TO 990
NT S'Oll’d.'m&t is the file’s name to convert?*:PRINT? 3

NN N NN LN A

o
@

THEN 90
LINE_INPUTH 1 A${KONT)
xmon{re-xmu 1600 58

BITLBRNRIRS OC VoA awn—

O
=a
\2

7

118 CLS

120 PRINT? 428, 'There are’;KOUNT;"total lines in the file,*:

PRINT TAB(28)*1t will take a"roxmately'"l’klm USING" 88 .4*

1KOUNT#3.1/68; :PRINT* mnutes.':PRlNT ’i *STARTING NOW*

{38 FOR ONT=1'TO KOUNT:Y=1:2=1 si=1

135 \#lNSTR(loM(M) 'MTA'):IF U AND V(B THEN AS(INT)=N]

43)4* *#M]DS(AS(ONT) ,V+4) .GOTO 3"

148 klNSTiT'&Q(CNTJ,“') sIF 2)8 AND 248

ELSE T—INSTR(Z,A’(CNT) CIR!(IM)) IF €

168 #INSTR(U A‘(M) REN"):1F W) AND W(B THEN 300

178 1F W=0_THEN W=508 'ELSE T'INSTR(U,M(OIT) CHR$(34)):IF T(
)8 THEN W=T:60T0 140

188 FOR COT=1 T0 47:0=1:READ B¢

190 IF QO8 THEN PlNSTR(G,M(M) CHR$(34))

2" #INSTR(Y

210 1F X2 OR mﬁ

20 IF 6 m x>o lna

238 IF XO0 THEN IF B8C)°THBY® AND BSC)°ELSE® an BOTO A
ND BS$C)°0R* AND BSC)*AND" AND B$()°STEP® THEN

240 IF X()0 THEN ES=MIDS(AS(ENT) g’." 2) n-mmm d

3)) 11F E80°3F* M0 ESO° F* AN OVr i E90)°sk* A0 B4

60° AND F$()"RES" AND F$()°ERR® AND nmmtm»,x—q 0o
REST® THEN GOSUB 444:60T0 198

250 IF X=0 THEN 290 ELSE IF B9="AND® OR B="0R" OR Be="T0"
OR BS="STEP* THEN Y=X+LEN(BS) :60T0 208

268 IF MIDBCAS(ONT) X-1,1)=* * OR NIDSCASCONT) X-1,1)="2* TH
EN GOSUB 419:60T0 198 '

270 IF NIDS(AS(ONT) X-1,1)="L" AND B9="PRINT* THEN Y=X+LENCB
$):6070 208

280 GOSUB 646:00T0 198

298 Y={ :NEXT COT

g’: fRINTQ 827,"Line”;(NT;"is now dome.

330 CLS mm 418,"1 am now changing all IF THEN statements
sTARtINg o

*:PRINT? 678

%=13F=1
ﬁ:)fmwmmx 'IF‘) IF %=0 THEN 438 ELSE IF FOS THE

* :RESTORE :NEXT ONT-

360 Y=INSTROX ASCONT) ,*THEN®) sIF Y=8 THEN 398
n ﬁng.ma otb *IF*):IF Y42 THEN X=Z:6070 360

o) oas 800:F0R S=1 T0 35:READ 8%
T \hmsmx«z.mom B8):IF VW AND UDX THEN Wi/
410 NEXT 5:1F WE999 THEN 438

%20 ASCONT)MIDS(ASCONT) ,1,4-1)+*THEN *+NIDS(AS(ONT) M) =X+

160T0 358

438 PRINTS m Wi --m s finished now.” sNEXT ONT

H 448 SOUND ¢ N S&M 0,8:CLS:E=1:FOR X=1 TO KOUNT §
TEP 10:FOR dux 10 whum ASCE] sE=E+1 sNEXT W:PRINT: INPUT*Ni
tﬂBﬂER for rest of 1ist®;UsPRINTNEXT X

448 ~
478 CLS:PRINT CHRS$(14):PRINT? 418,"°

ve to save connrted file under®:
488 OPEN *
499 FOR X=1
08 CLOSE 1

aput file’s name and d
Mu 2 507,3:LINE INPUT %

fo KOUNT:PRINT 1,A8¢X) :NEXT X



918 END
32

539
548 0=INSTR(G+1,A$CNT) ,CHRS(34)) :IF G=8 THEN G0TO 298
550 IF X(Q THEN Y=0:Q=INSTR(G+1 ,A$((NT) ,CHRS$(34)) :6070 198
566 Q=INSTR(B+1 ,ASCONT) ,CHR$(34)) :IF G=0 THEN 238
~ 578 IF X)Q THEN 548
569 6070 238

508
418 ASCONT)=MIDS(ASCONT) , 1, X-14LENCBS))+* *+MIDSCASCONT) X4L
%s;m#xum(w:muh

m 7
448 ASCONT)=MIDS(ASCINT) 1 X-1)4" “4MIDS(AS(INT) ,X,LENCBS) )+
;5; MID$ (ASCINT) ,X*LEN(B*)‘ 1Y=X+LEN(BS) +1 :RETURN

“a I
678 F=INSTRCF AS(CNT) ,CHR$(34)):1F F)X OR F=8 THEN 348
’6‘80 B=INSTR(F+1,A‘(CNf),CIRS(M)):IF 6=8 OR G-LENCAS(ONT)) T

EN 438
678 IF G{X THEN F=6+1:60T0 670
788 X=6:60T0 350

718 ’

71

730

748

750 BND

768 DATA THEN ELSE, T0, FOR, OR 40D, PRINT, 3,4, GOTO0, GOSUB,NEXT
;Q;MRE“&PUT,LET,M,READ,USING,CLEAR,MTA,DEFDBL,DEFINT,DE
789 DATA ERROR, GET,LSET  RSET MERGE,F1ELD, OPEN, POKE  RESTORE,

WAP ,VARPT|
LINE, LPRINT ,MERGE , OUT , ERASE

798’ DATA WHILE ,CALL ,CHAIN, COMMON
809 DATA ELSE,PRINT,6070,505U8,FOR, IF ,01M, INPUT, LET, ON' READ,

R, DATA, ERASE
818 DATA Nb(ThElRROR,GET,I.SET,RSET,HERGE,FIELD,OPB!,PI](E,RES[

ORE , S4AP

828 DATA RETURN, CLS, CALL , CHAIN, COMMON, L INE ,LPRINT ,MERGE,, 0UT
908 IF ERR=15 THEN PRINT CHRs(16);:PRINT 3’1221, Line® J(NT;
*is too long. SKIPPING IT *;:PRINT CHR$(17);:RESUME NEXT
985 IF ERR=D THEN RESIME 298

916 ERROR ERR

PRINTER PROBLEM SOLVER - This is for anyone that has
ever wanted to feed s:nele sheets of paper through a
printer, especially one that has a tractor feed mechanisa
only (no fricton feed). It’s called the Paper Tractor and
sells for $11.95, and carries your single sheets throu?h
your printer. It can be used with any adjustable
tractor-feed printer (or even one with non-adjustable
tractors if the printer handles standard 9-1/2° wide forms),
It is made of heavy gauge plastic and holds letter or legal
size paper, or any 8-1/2° wide forn (some checks and invoice
forns, etc.). Even if your printer has friction feed, this
product would be useful in assuring that the fora is
straight within the printer. Note that it’s mainly intended
for use with one form at a time, so it wouldn’t be useful
for production runs, but for occasional printouts on your
letterhead, indi0|3qal checkurltina, etc., this may be just
what you need. For info urite The Paper Tractor, One South
Fairview, Goleta, California 93117,

MODEL 4 “KBMOD/ASM® PROGRAM by Jack Decker - The
comeents in this progran gretty well explain its purpose, so
I won’t bore you with further details here. I will say that
the program could be adapted to work on the Model I or IlI
but since those models do not have the control Key, it would

be acre difficult to make this progran work roperiy without
'l‘ousin up the function of any of the other keys.  Anway,
ere ‘tis:

#8108 ;Stand-alone control-arrow key Keyboard enhancement
mg jfor the Model 4 (for use in the Model 111 mode)
80138 ;Program written by:

g

88150 ; Jack Decker

68148 ; 1804 West 18th Street Lot ¥ 159
0178 ; Sault Ste. Marie, Michigan 49783
ge188 ; (986) 432-3248

448 ;self-rell(gating. To initialize, from DOS

;jCopyright 1983 by Jack Decker

jPernission is granted to freely use and distribute this
;grograu for non-comercial purgoses only, provided that
ithese credit lines are left intact. If you like this
;grogran, you may want to consider obtajning the full
;24 X 88 video driver package for use with the Model 111
imode of the TRS-88 Model 4. Now you can run many of
jyour Model III programs without conversion, and still
jenjoy the benefits of the 24 X 88 screen display. The
iprogram also copies the BASIC ROM into RAM and then
jpatches it so that functions such as PRINT 3, TABs
jSET/RESET/POINT, the screen sl.*mg routine, efc. will
jwork properly with the 24 X 88 display. h_my
jcommented Editor-Assembler source code is included on
ted Edi tor-Assenbl od luded
jthe disk! For further information regarding the 24 X 88
jvideo driver package, please contact:

The Alternate Source

784 North Pennsylvania Avenue
Lansing, Michigan 48984
(517) 482-8274

jUSE OF THIS PROGRAM: This program is full
; 26, ‘gﬁg‘l type:

H or KBMO!

iThe second form (with the °F" argument) Kicks in the
ifast clock speed of the Mod 4. The program will
jrelocate and initialize itself., Thereatter, you may
juse the CTRL key along with any of the four arrow Keys
jto move the cursor anywhere on the video display,
jwithout erasing the characters passed over by the
jcursor. If you hold down the CTRL, SHIFT, and right
jarrow Keys at the same time, the character at the .
jcurrent cursor position will be returned to the calling
jroutine, as if it had been entered from the Keyboard.
iThis al’qws you to enter without re-tyging anything
jon the video display. For example, after you have

388 ;displayed a disk directory, you can run the cursor over

jany /(MD filenane using the CTRL/SHIFT/right arrow, and
jthe DOS will think you typed in that filename and will
iproceed to run the progran' This routine has MANY uses,
;50 experiment with it.” You may find it convenient to
juse an AUTO comand to automatically run this progran
jeach time you boot your system.

JWARNINGS: There are two things that can happen with
ithis routine in use that might cause you some concern.
this routin e that migh C

iThe first is that if you use the CTRL-arrow function to
;gass the cursor over a zero byte on the display, it will
jturn off the cursor! The first time this happens, you
jmay think that something terrible has happened, but
jpressing BREAK or ENTER'will usually bring back your
jcursor. The problem is with the video driver, but you
jwill find that under normal conditions, there will NEVER

798 ;be a zero byte on the screen, since the video driver

jwon‘t put one there. However, a zero byte can be POKEd
jto the screen, but that isn‘t done very often. Another
jwarning is that if you use the CTRL/SHIFT/right arrow
jkeys to input characters from the screen, and you pass
jover a graphics character in the range 0(’:0“; 8FFH, the
;space cglpr-esslon/sgecul characters flag will )
jautomatically be set to special characters, to avoid
jprinting unwanted tabs. Similarly, the CTkL/SMlFT/rigl)t
jarrow routine will not pass over or input a character in
jthe 88H - IFH range, since it would be interpreted as

ja control character by the calling routine, with
junpredictable results,

iThis routine_depends on the calling routine to echo the

jcharacter, Therefore, it cannot be used with INKEY type

jroutines that do not echo characters to the video

928 ;display.

;1f you write regarding this program, please be sure to
jenclose a self-addressed, stamped envelope <U.S. or
jCanadian postage 0.K.) i you wish a reply. No replies
jwill be sent within Canada or the U.S.A. unless the SASE
;is included with your correspondence.
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7888

7888 /E
7881 £&DF
7883 FE44
7885 2084
7087 3A1842
708A Féd8
708C D3EC
780E 321842
7811 241448
7814 226474
7817 AF
7818 112D48
781B El
781C ES
7810 EDS2
FO1F 2811
7821 211144
7824 223778
7027 224678
7824 225979
7820 ED536378
7831 30
7832 214978
7835 E0SBBI48
/839 814568
783C £DBS
783E EB
703F 22B148
7842 3C
7843 2816
7845 318478
7848 21BB41

7850 113208
7853 C0831E
7856 88
7857 77
7658 24B148
7858 23
785¢ 221648
765F §1181A
7862 C3AE1Y

78635

7865 (00888
7868 (8
7869 47
7044 348038
7860 Eé4d
706F 2082
771 78

88

B1818 ;exxxx  INITIALIZATION & RELOCATION SEGMENT BEGINS wxxxs

81826

81038

81848 INTLIE
81858
81840

81870

81258

81240 NOTDOS
81278 MEMSIZ
81280

81299

81308

81318 STRMEN
81320

41338

81340

41358

81340

81378

81358

#1399

81400

81418

81420

41439

81449 GETMEM
81450 SKPCLR
81440

81478

81488 1EXIT

B158B jexxxx
81520 OFFST
81548 START

81588
#1574
1688 KBEXIT

jGet argument if any
iMask out lowercase
iSet fast speed?

i1 fast not specified
iBit mask for port ECH
iSet bit 4

iOutput to port ECH
iRe-save bit mask

iGet current KB dvr addr
iPatch into program
iClear Carry *~mm

;RET address if 005
iGet actual RET address
iRe-save 1t as well

iResult zero if under DOS

11 not under D03

jMod 3 DOS top-of-memory
iSelf-nodify program
nemory pointers & put
DOS addr in exit of

—m—-—-—w

iFlag as under DOS

iEnd of unrelocated pgrm
1End of unprotected men
iLength of main program
jMove the progran

jNew memory size in HL
iSave new memory size
#=0 if under DOS

iSkip CLEAR if under DOS
;Don’t crash moved code
iHL=1st byte DOS vector
;Save DOS vector in

; alternate A register
iPlug DOS vector with

;i a RET instruction
;“CLEAR 38"

i& reset other pointers
;Get original DUS vector
;Restore original vector
iGet new prgrm tecation
iHL=Entry nomaﬁ address
iFut into keyboard OCB
;For tape BASIC re-entry
;Re-enter BASIC (or DOS)

MAIN PROGRAM (WILL BE RELOCATED) BEGINS #xxxx

ORG  7808H

L A, CHD

AD  abFH

¢ F

R NZ,SL0W

LD A,L4210H)
R 4

00T (BELH),A

L0 (42104},
(0 HL,(4814H)
0 (START+1) 1L
XR A

LD DE,4620H
PP HL

PUSH  HL

SBC  HL,DE

JR NZNGTDOS
LD HL.441iH

(b (HiMS1Ze) L
LD (STRMEM+1) JHL
(D (GETMEM+1) ML
L (IEXIT+n) e
BEC A

(b HL,END

(D DE,(48B1H)
LD BC,END-OFFST+1
LDOR

B DE,HL

) (48B1H) 1L
N A

JR 2,5KPCLR

L SEINTLZE+
LD HL,41B6H

L0 A,H

B afAF

0 A,BCoH

Lb (HL) A

(0 OE,3

CALL  1E83H

EX AFAF

0 O A

L0 HL,(48B1H)
IN  H

LD (4014H) ,HL
L0 BC,1AI8H

P 19EH

B ¢

CALL 4

RET 7

W BA

LD Al C3980H)
A 4

R NZCTRL

b »_@

jUsed by relocator

jModified to call KB dvr
iReturn if no character

iSave char in A

;Get CTRL Key row

jMask out other Keys

ibo if control char

i6et original character

initialization routine

7872 C9 81418 RET ; & return A
7673 3A3L48 81628 CTRL LD A, (483CH) jArrow key row storage
7076 E678 81634 AND 78H sArrow Key msmmmma@
7878 28F7 81448 JR  KBEXIT ;6o if not CTRL+arrow
7874 78 81458 LD 4,8 i6et original character
7678 FEGB 91640 (P oM jGreater than BAH?
787D 3884 81478 JR NC,HICTRL ;60 if greater than BAH
787F FEB8 81488 cP 8 iLess than @8H?
7881 D8 81498 RET C iReturn it so
7882 Fé10 81700 OR 18H iMake cursor ctrl char
7684 CD33e8 81710 MVCRSR CALL  8833H ;0utput char to video
7087 AF 81728 NULRET XOR A iMake nyll {zero) byte
7888 C9 81738 RET iReturn with no char
7889 E6BF 81748 HICTRL AND 8BFH jMake 5BH same as 1BH
7888 FEIB #1758 . Cp 184 jWas char CTRL+uparrow?
7880 28F3 81768 JR ¢ ,WCRSK i5end to video 14 SO
788F FE19 81778 GETCHR CP 194 JCTRL#SHIFT+rt arrow?
7891 20F4 81788 JR NZ,NULRET jReturn null chr if not
7893 342248 81798 LD A, (4822H) ;6et char unger cursor
7894 87 41808 OR A iCheck for valid char
7897 2084 81619 JR NZ,GOTCHR jbo 1f valid character
7899 242848 91828 LD HL,(4828H) ibet current cursor pos
789C 7E 81838 LD A, (HL) jGet char at cursor
789D Fe28 81848 GUTCHR CP 20H iControl character?
789F 38E4 01858 JR C,NULRET iReturn null if control
7841 FECO 01848 P aleH 1*Special” character?
7843 08 81878 - RET C i0utput if reguiar chr
7844 17 81666 RLA iSet bit 1 of A amw_mﬁaa
78A5 322448 81898 LD {4824H4) ,A iSet spec. chars flag
78A8 IF 819648 RRA jRestore original char
7849 C9 81914 RET

81928
7849 WWWMN END EQU $-1 iUsed by relocator
7860 81958 END INTLZE

88des TOTAL ERRORS

CTRL 7873  END 76a9  GETCHR 788F  GETMEM 7858  GOTCHR 789D
HICTRL 7889  IEXIT 7842  INTLZE 7888  KBEXIY 7871  MEMSI. 7835
MVCRSR 7884  NOTDOS 7832  NULRET 7687  OFFST  2¢éd  SKPCLR 78098
SLow 7811  START /845  STRMEM 783F

gﬁ@mﬁap@@m@:mmfz.msgm\,mmamm.,wpmmwmsgm;omnx:-xmﬁ
you ever wanted to reroute ﬂﬂm,mmxm.mmmﬂxw_vamwax would go to your printer to a
disk file instead, so that you can read it into your word processing program or
otherwise process it further? I+ so, you may have thought you'¢ have to switch
to DOSPLUS or LDOS to get that capabitity. Not so, just assenble the program
pelow. Then use it as follows:

When you begin a session where you wili need to be able to route printer
output to a disk file, simply ~<%m REROUTE from DOS READY (this assumes vou
nanmed the object file REROUTE/CMD). Then go about vour business. When you are

ready to send printer output to a disk file, simply press the DFG Keys to go
into MINI-NEWDOS, then type:

#PD filespec
fou must type the asterisk! PO is a mnemonic ! have chosen that stands for
“Printer to Disk.” .*mﬂmmnmn. is ot course any valid filename, with or without
an extension. Then enter the MORE{ command to return to your program.  Fron

BASIC you can also use the statement OCMD *¥PD filespec® to accompiish the same
thing without going into MINI-NEWDOS, Atter that, any printer output that goes



»asacma the standard printer Device Control Block will instead be routed to the
disk file. Once you’ve sent everything you want to the disk file, press DF6

again and type:
PR

This is very important, since it closes the disk file and restores normal output
14 you forget to do this, your file will NOT be properiy closed
and you will be unable to recover it (without a great deal of effort, anywayl.

to the printer.

Once again, you can use the equivalent BASIC statement (MD *#PR".
9 EholTe :

) is self-relocatin
ﬂo_=-a and patches the **PD* and *
his ability to define "asterisk® commands and p p ‘
library is a rather unique feature of NEWDDS/88, so even if you don’t need this

e

and automatically resets the high memory
commands into the D05 comman

program, you may want to study it to see how these commands are added.

Hope you find this program useful. 3 g
[‘d appreciate emnomc_=w a copy of your efforts. This program can be considere
ree to use it as you wish!

public domain, so feel
80108 ;Exxxx

14 you make any improvenents to

INITIALIZATION & RELOCATION SEGMENT BEGINS aex

#8110
7008 80120 OR6  7088H
7688 3A5408 00138 INTLZE LD A, (54H) jCheck Model (I or 1ID)
7883 3D 88148 DEC A s if Mod 1
7084 2889 88158 JR 2,RELOC ;6o if Mod | )
7084 211144 90148 LD Hi , 441 11 jMod 111 HIMEM pointer
7089 221478 86178 Lb Amqum=+~v.=r ;Replace 4849H in )
788C 223778 80188 LD (STRMEM+1) HL ; initialization routine
7688F 218872 88198 RELOC LD HL ,END sEnd of unrelocated pgrm
7812 ED5B4946 88206 GETMEM LD DE, {484%H) iEnd of unprotected men
7814 BiA181 88214 LD BC,END-OFFSET+1 ;Length of main program
7819 EDB8 89220 LDDR jMove the progran
7818 D5 80234 PUSH  DE ;Save new memory size
781C 13 88248 INC DE jDE=Start relocated prorm
701D 213378 08250 Lo HL,TABLE ;Get start of reloc tabie
7828 7t 88248 NXTLOC LD m.~xwv j6et first address byte
7821 47 18278 LD B,A joave first byte in B
7822 23 80268 INC i . iPoint 4 2nd address byte
76823 B4 08290 0R (HL) ;Do both bytes egual 87
7824 2819 48388 JR  NZ,REPLCE iNo - replace address
7824 D5 86310 PUSH  DE ;Save entry address
7827 EB 08320 EX OE,HL ;Put #PR entry addr in HL
7u28 CD4144 80338 CALL  4441H jNEUDDS/88 *NAME routine
7828 2669 00340 JR NZ,ERR iDisplay error if any
782D D1 88350 PoP DE ;Restore entry address
702€ 212108 80348 LD HL,PD-OFFSET  ;0ffset for PD routine
7831 19 §8378 ADD HL,DE $HL = ¥PD entry address
7832 CDé144 06380 CALL  4431H NEWDOS/88 3NAME routine
7833 E! 883948 pop HL iRestore new nemory size
7634 (20944 90488 ERR JP NZ,4489H iDisplay error if any
7839 224948 08418 STRMEM LD Aaoaezv.zr ;Save new memory size
763C (320406 Q4428 JP 40204 ;Back to DOS .
703F E5 80438 REPLCE PUSH HL ;Save reloc table pointer
7048 46 88440 LD H,CHL) ;#=M3B of addr from table
7841 68 18450 LD LB jL=LSB of addr fron table
7842 19 80448 ADD it ,DE i6et address of label
7843 4E 08476 Lb C,HL) iGet byte displacement
7844 23 #8488 e i : fron program and
78435 44 08490 LD B,(HL) ; put in B
7844 28 80508 DEC W jHL=address_of label
7847 D3 #8510 PUSH  DE ;Save new START address

chain.
lace them into the DOS command

sHL=new START address
jHL=new address for label
i now put in DE

jNew address calculated -
{ nowwuwrite it into

; labe! (address field)
iRestore new START addr
jRestore reloc table pntr
;Bump pointer to nxt addr
iProcess next table entry

08648 ;Must be located prior to "START® label of main progran!

sUsed by relocator Le

sFour bytes required
; for use by DOS
;8-byte routine name

;Check if file open
iNZ if file is open
;*File Not Open® error
;14 file not open

;Put DE @ DCB

iClose file
iDisplay error if any

HL , (PDVR-OFFSET) ;Get owmmm=m~ DCB addr

iStore DCB & flag

put to disk file)

sFour bytes amuMWamn
; for use by
;8-byte routine nane

iSave filename pointer
;Point to message

;Check if file open

iNZ if file already open
iDisplay message & return
tRestore filename pointer
;Put DE 3 OCB

sExtract filespec

7848 EB 08528 EX DE,HL
7049 89 08538 ADD Ht ,BC
7844 EB 80540 EX DE,HL
7848 73 00558 LD (HL) ,E
764C 23 88548 INC HL
784D 72 88574 LD (HL),D
704 D1 86588 POP 0E
204F E1 88590 POP HL
7858 23 88488 INC HL
7851 18CD #8410 JR NXTLOC
86428
98430 ;xssxx RELOCATION TABLE ##xd:
88450
7853 8088 80440 TABLE OEFW  RELO1+1-OFFSET
7853 1589 808678 DEFW  RELO2+1-OFFSET
7857 1088 88488 DEF  RELO3+1-OFFSET
7859 2red 88474 DEFW  RELO4+1-0FFSET
7858 3280 08708 DEFW  RELOS+1-OFFSET
7650 Ae8 18710 DEFW  RELO6+1-OFFSET
785F 4280 88728 DEFW  RELO7+1-OFFSET
7841 4Fed 18738 DEFW  RELO8+1-OFFSET
7843 5200 08748 DEFW  RELO9+1-OFFSET
7845 3808 06750 DEFW  RELO18+1-OFFSET
7067 SE68 88748 DEFW  OUTBYT+1-OFFSET
7849 8609 18778 DEFW B
96788
18794
““mw“ ;#5653 MAIN PROGRAM (WILL BE RELOCATED) BEGINS uwxx
7848 #0828 OFFSET EQU 3
88830 _
80848 ;%PR (Restore printer output to printer)
7848 0084 40854 DEFW 8
786D doee 98848 DEFW @
784F 58 88878 DEFM ‘PR !
7878 52202620202028
7877 JA7E68 96888 RELO! LD A, (FLAG-OFFSET)
7874 B 808%¢ OR A
7878 3E26 CLECL) LD A,264
7870 2831 88914 JR 1 ,ERROR
707F 118188 80928 RELO2 LD 0f  FCB-OFFSET
7882 CD2844 18938 CALL  4d)oH
7885 2849 84948 JR NZ,ERROR
7887 247F80 08958 RELO3 LD
7884 1833 ““Ww“ JR CONT
90988 ;3PD filespec (Route printer out
7000 8009 06998 B0 DERd B
768E 8840 g1668 DEFW @
7696 58 01818 DERM  ‘PD ‘
7891 44202620282028
7098 EB 81028 EX DE,HL
7099 214800 01838 RELO4 LD HL ,MSG-0FFSET
789C 3A7E86 91848 RELOS LD ».~n~»a-ommmmav
789F B7 81850 ar A
7048 (26744 81068 JP NZ,44474
7843 EB 81878 EX DEHL
78R4 118180 81888 RELDS LD DE,FCB-0FFSET
7847 CDIC44 #1894 ALl dalcH
78AA 2824 81188 JR NZ,ERROR

iDisplay error if any

(



78AC 21100 81118 RELO7 LD HL,BUFFER-OFFSET;Point HL to buffer
T0AF 47 81128 0 8A iLRL=256
7880 CD2844 91138 CALL 4&20" iOpen file
7883 2018 81148 JR NZ ,ERROR iDisplay error if any
7883 30 81150 DEC A ;A = BFFH
78B4 2A2448 81168 LD HL,(4826H) ,Get current DCB value
7889 227Fe8 81178 RELO8 LD (POUR-OFFSET) HL;Store it for close
78BC 215088 91188 RELO? LD L,OUTBYT- 0FF§ET ;6et output routine addr
70BF 222448 81198 CONT LD 4626H) 'Put in ?rlnter driver
70C2 327608 81208 RELO1® LD (FLAG-O#FSET),A ,Flag file is open
76C5 C32048 01218 JP 48204 to DOS READY
76C8 118168 81220 OUTBYT LD 0E,FCB-OFFSET 'Polnt DE to DCB
7608 79 91238 Al iGet byte to output
76CC CD1Bes 91248 CALL  8f1BH 'Uutput byte to disk
78CF C8 01258 RET 4 '14 no error
7608 C38944 81248 ERROR Je 44894 ,D:splay error if any
7003 A 81270 M DEFM  ‘#PD File already open’
7604 504420466960652061607265616479206F73656E
70E8 60 :}%gs DEFB  8DH

81388 Folluunng locatlons used by both *PD and *PR routines
78E9 88 81318 FLAG ;File opened/closed flag
78EA 81328 PIVR 2 'Prlnter dvr addr storage
76EC 81338 FCB DEFS 284 ,F:le control block
716C :}ggg BUFFER DEFS  186H 0utput buffer
7268 81368 END EQu $-1 ;Used by relocator

81370

7888
88688 TOTAL ERRORS

BUFFER 718C
FCB 78EC
NXTLOC 7828
RELOL 7877
RELOS  789C
RELOC  768F

81388 END INTLZE

CONT  78BF END 7268 ERR 7636  ERROR 7808
FLAG  78E9  GETMEM 7812  INTLZE 7868  MS6 7803
OFFSET 7868  OUTBYT 78C8 PO 768C  PVMR  78EA
RELO1I® 78C2  RELO2 787F  RELO3 7887  RELO4 7899
RELOS 78A4  RELO7 76AC  RELOS 76B?  RELO9 78BC
REPLCE 783F  STRMEM 7639  TABLE 7833

Feature * * % % % % should notice) catches. What I
write here is the result of a union

* *

* The Trials, Horrors, and * of many ideas from many unsung
* Somewhat Guarded Feelings * sources, and several levels of re-
* of Glee Gotten From Trying * finement. It .is not a panacea in
* to Back Up Super Utility Plus * itself, and is presen?ed mainly to
* * deal with what I consider a great
* by Mark Gladstone 320-5383 * hypocrisy .in "protecting" SU+ from
* ’ * dissemination to other than honest
ok ok ok ok ok koK ok ok ok kK Kk kR K owners, and not to violate the le-
(Reprinted fron the TCUG Newsletter) gitimate rights of authors to their

A large

some fellow had the audacity to
write in to
that the proliferation of protected
diskettes had reached its apex -~ or
nadir - with Super Utility Plus.
Here we have

among many

ities - back up many “protected"
programs., This program was PRO-

due return.

The problems involved in backing
up SU+ fall into several cate-~
gories. The first problem is find-
ing the most appropriate format.
The wmost logical and useful one
might be a command file of a load-
able program, tailored to your DOS,
that RESIDES on your DOS. Then you
can copy it, move it, or destroy it
to your heart's content. The second

brouhaha started when

80 Micro complaining

a program that can -
other important util=-

TECTED! This fellow felt that such problem results from the program

was hypocrisy, and offered to pro-
vide a method to back up SU+ in

event that

being DOS-independent, having its
the own use of lower RAM in the 4000H-

Kim Watt met his some— 5S00H range that is in coaflict

what-deserved demise. That 80 Micro ¥ith every DOS. It must be moved

refused to print his name really
frosted my liver, and thus began my

somewhere before dumping to the DOS
and restored after load time. But

tilting at windmills. However, I  where? In addition, once it is re-
have experienced some success - stored, wvac is the ptogram's real
with a great deal of help from my  ©0try point? To where is program
friends -~ and a measure of frus- control transferred in order to
tration that I would like to share begin execution of 5U+? And what
vith you, about the idiosyncracies of the
There has been much written different DOSes? .
concerning the backup of SU+, and The March/April 1983 issue of
few panaceas. There is even a the TCUG Newsletter contained a
software house that will sell you a reprint of an article by Roger

program to back up SU+, but there Whitehead of the Central Alabama

are a few (not so many that you

Microcomputer Society on how to
make SU+ into a CMD file. His

6

technique uses NEWDOS/80 2.0 to
dump from 5200H. What about DOSPLUS
people, who can't dump below 5700H?
Or TRSDOS people, who can't- dump
below 6000H? Or Gobbledy-DOS people
who can't dump whatever? Unfor-
tunately, there is no common tech-
nique that will satisfy the re-
quirements of all DOSes, for those
and other reasoas. In addition, you
will notice ‘that his procedure
transfers control to the memory
mode, rather than to the mwmaster
menu. To  further complicate the
matter, versions for the Model I
and Model III have different eatry
points and different buffer areas.

The problem of the entry point
is easiest to deal with. Your man-
ual tells you how to obtain routine
addresses for your version and mo-
del. The address for the master
wenu is referenced symbolically by
MENU. This entry point is docu-
mented at 4905H for the Model I and
4963H for the Model 1III in Version
2.2z. Entering a jump to this rou-
tine before the master wmenu is
presented IMMEDIATELY BEFORE DUMP-
ING will transfer control to the
master menu when the program is
called from your DOS. I have not
found the entry point for the
flashing screen immediately before
the master menu on boot-up, but it
can be found by the entry poiat
list. Powersoft was not helpful in
that area, but they did divulge
that Version 3.0 uses the same MENU
symbol for the master menu.

The problem of where to move
lower memory is a complicated one.
On the surface, there is free area
above the buffer areas GATBUFF,
BUFFER, and FBUFF. The example
given in the TCUG Newsletter uses
E400H as a buffer to hold the low-
RAM information, and the small
program to move the Llow-RAM infor-
mation back at execution time. That
location is well above those three
buffer areas mentioned above, so we
are golden when we move the lower-
RAM information to E400H, right?
WRONG! If you have a 2,2(P) version
of SU+, it will probably bomb after
loading when using E400H as a
holding buffer. The (P) versions of
SU+ coatain patches, and my guess
is that the E400H area interferes
with some of the patches. If you
are using Version 2.2z Release 21,
you should not have any trouble
using E400H. 1 was able to get the
patched version I was testing to
run using ESOOH as the buffer area
on the Model IILI, but 1 could npot
get that same buffer area of E500H
to work on the Model I with the 2.2
(P) version I was testing. In any
event, ESOOH will work as a buffer
area for both 2.2z and 2.2z (P) on
the Model III; if you have a Model
I and 2.2z Release 21, E500H should
work for you. Don't forget to
{SHIFT-BREAK> to the master menu
immediately before booting in your
DOS.

TN



The next issue is how much to
move, now that we have decided (?)
where to move it. How much you need
to move is a function of the lowest
address to which your DOS will al-
low a dump. Here lieth the rub! For
example, TRSDOS 1.3 will not allow
a dump below 6000H. Simple arith-
metic will show that there is not
enough buffer to hold 2000H bytes.
A partial solution is to patch the
following to a copy of TRSDOS 1.3
to be used for dumping oaly, and
copy the resulting command file to
another copy:

PATCH *6 (ADD=5798,FIND=FF5F,

CHG=0000)

I don't know how far down you can
dump with this patch - probably not
enough - but you TRSDOS 1.3 people
can give it a whirl, If it's not
low enough, you can try two ot more
dumps, breaking the moved area into
several pieces, and use the SU+
sectors~to-memory and wmemory-to-
sectors to merge the results. You
need to change the load addresses
on the disk, which is beyond the
acope of this discussion. Fraunkly,
this is a hard way to do it, but it
can be done. If you have NEWDOS/80
Version 2.0, you should have suc-

cess with Roger Whitehead's tech-
nique, remembering to change the
last two bytes of his patch to the

appropriate MENU entry point and to
{SHIFT-BREAK> to the master menu
immediately before booting NEWDOS.
1 have successfully used E400H as a

buffer with DOSPLUS 3.4 and SU+
2.2z Release 21 on the Model III,
moving 4000H-56FFH to the buffer
and dumping from 57008 to FBllH
(includes the patch to move the
1700H bytes back to Llower RAM),
using FBOOH as the transfer ad-

dress.

In the interest of uniformity, I
will present the following LDOS
modifications to the prodecure in
the TCUG Newsletter that I have

used to dump both 2,2z (P) and 2.2z
Release 2l to a command file using
the Model IIL. If you have a Model
I and Release 21 this should work,
although I haven't trieds it. How-
ever, if you have access to LDOS
and a Model IIL, the procedure is
proven, and you can use the re-
sulting SU+ to transfer the command
file to your DOS afterward. As a
modification to the procedure in
the Newsletter, you do not need to
hard-configure SU+ according to
your desires; a soft—configure will
work equally as well. That is how
you can dump to LDOS, configured to
(for example) DOSPLUS, and end up
with a DOSPLUS-configured version
on DOSPLUS itself. Warning: the
NEWDOS procedure in the Newsletter
as modified by my suggestions may

cause a problem when transferred to
DOSPLUS due to the low-RAM dump,
but the LDOS procedure will not-

Also, please note that Model 1 goes
to Model I and Model III goes to
Model 1I1I, and never the twain
(speech impediment?) shall meet.
First, your LDOS must be
upper memory filters,
have sufficient space.
never get into trouble
first-generation backup of a pris-
tine copy. Then, boot in your SU+
and soft-configure it to your de-

free of
etc., and
You will
using a

sires on your target DOS. Enter the
MEMORY MOVE option and enter the
following:

4000H,56FFH,E500H

In the DISPLAY MEMORY option, enter
the Modify mode and enter the fol-
lowing starting at FCOOH:

F3 21 00 E5 11 00 40 01 00

17 ED BO 31 20 FC C3 yy xx

where xx yy represents the appro-
priate MENU entry point for your
model and version. Note the wminor
addition to the Newsletter pro-

cedure to set the stack pointer to
FC20H, well above the patch and
buffers.

Once you have entered the above
hex code, immediately <SHIFT-BREAK>
to the master menu and, without
disturbing anything, boot LDOS,
enter a date, and dump memory to
the LDOS disk with the following:

DUMP SUPL22/CMD (START=X'5700',

END=X'FCI1',TRA=X'FC00"') )

If you then need to transfer the
program to  another DOS, enter
SUPL22, soft-configure to the tar-
get DOS on the target disk drive,
insert your target diskette, and
copy away!

There is another option to the
above madness. Kim Watt, responding
to the brouhaha with the generosity
of his own little black heart, has
of fered a procedure himself to back
up your very own SU+ to a command
file. All you needed to do was to
send in a self-addressed business

envelope stamped with two stamps
and a note containing the serial
number of your SU+ to Powersoft,

a Kim Watt
just for

receive
this,

and you would
Special. 1 tried
chuckles.

Kim Watt's procedure involves an
extensive zap to the master disk-
ette. After the zap 1is applied and
the diskette re-booted, the program
will stop with the message '"Boot
Your DOS." At that point, you boot
your DOS and dump as instructed.
However, the dump instruction given
is for LDOS; it will NOT work with
DOSPLUS or TRSDOS! I was able to
apply this procedure to LDOS. After
then calling in the SU+ program
from the LDOS disk, I tried it out,
The resulting command file seemed
to work until I tried a backup. 1
was trying to do a standard backup
of a data diskette. When SU+ re~
sponded with the "Disk contains
data -~ wuse anyway" prompt, 1 re-
plied "Y". The program then went
absolutely bananas, wmade a mess of
the screen, and then caused a
re-boot. So CAVEAT PROGRAMMER!
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(This is the article <from the
March/April TCUG Newsletter that was
referenced in the above article):

* k * k Kk
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Feature

Super Utility +
As a Command File

by Roger Whitehead
(Reprinted from READY, the
newsletter of the Central
Alabama Microcomputer Society)

* % % * % * ¥ ¥ % W *
* 4 % ¥ & ¥ ¥ ¥ ¥ ¥

* Kk h kb k kh hhk ok hkh Kk kK

The following will show you how
to get Super Utility +, Versionm
2.2, on a disk as a CMD file.
First, hard-configure SU+ according
to your desires. Then, with SU+
active, go to the SELECT MEMORY
UTILITY and choose the MEMORY MOVE .
option. In response to the prompt,
enter "4000H,51FFH,E400H."  Press
the BREAK key and select the DIS-
PLAY MEMORY option, responding with
F600H to the prompt. Press "M" to
enter the Modify mode, and enter

the following hex codes 1if you have
a Model I:
F3 21 00 E4 11 00 40 Ol 00 12 ED BO

C3 OF 4C )

I1f you have a Model III, the
last three hex codes should be (3
6C 4C.

Without  disturbing anything,
remove the SU+ disk and insert a
NEWDOS/80 Version 2.0 system disk
and push Reset. Then dump memory to
a data disk with at least 34 grans
of free space using the command:
DUMP, SUPL22/CMD,5200H,F610H,F600H
This will save SU+ to disk as the
command file SUPL22/CMD.

When activated, SU+ will come up
in the memory mode, but pressing
the BREAK key will get you back to
the main menu.

|

JUMP TO @688H TO REBOOT? Ah
Model I with a double density board, you’

don‘t get reset to single density.

instruction instead - in the TRS-88, this causes a

Maskable Interrupt), which

hbut i1f you have a

is the same thing that happens

find that you
a HALT
I (Non

) instruction
Try usin

when you push the RESET button. So,
struction is the software e!ulvalent of pushing RESET!

This info is excerpted from a let

the Cabrillo Computer Club, which appeared in the Voice of

the ‘88 Newsletter.

in the TRS-880 a HMALT

er by Glenn L. Bennett of




COLOR COMPUTER AND MODEL I1/111 COMPATIBILITY by
Ciayton Tavernier (NYBBLERS SOFTWARE CHAIRMAN) is reprinted
fron NYBBLER: ‘

While the ‘*Coconuts®, the new Color Computer
Conmittee, were meeting for the First tine, there were a feu
of us who were playing with the Model 111 that someone had
thoughtfully brought. Uell, one thing led to another and
someone suggested that we try and read one of the Colo disks
in the Model 11I. After a little piddieing with the PDRIVE
\ge were using NEWD0S/88), the following setup was arrived
at:

PORIVE 8,1,TI=AM, TO=E, TC=48 ,5PT=18,TSR=3,6PL=6 ,005L=17 ,DDBA=2

To read a CoCo disk in a Mode! I change TI=AN to
TI=C. Now if you want to copy one Colo disk to another
{still using NEWD0S/88), try:

COPY ,8=35, 1=35, ,NFMT, BDU, SPONEx , DPDN=x

with x being the PDRIVE number of the above setup. Now this
copy only works if both disks are formatted. 1 believe we
tried to format a CoCo disk but weren’t able to make it
readable to the Color Computer <(heavy sigh!).  Anyiay,
experiment and have {fun and our thanks to Maury Goff (the
Coconuts chairnman) for toleratlng us in such a nice manner.
(EDITOR’S NOTE:  For those of you that don’t have
NEWD0S/88, an item in the GEMS newsletter states that
Computer Shack, 1481 Eason, Pontiac, Michigan 48654 has a
program called Ci11 that permits you to cgpy on your Model I
224 L to or from a Color Computer disk. The price is

A _SEVEN-SIDED TRS-88 MODEL I - The circuit below is
fron the TBUG (TRS-88 Baltimore Users Group) newsletter. It
provides the ability to use four drives, up to three of
which nay be double sided, on the Mode! I. Radio Shack cut
a corner and used the side select line for drive 3
originally, thus, software that supports double sided drives
can only access three drives total (drives 8, 1, and 2).
The circuit below allows a ssngle sided drive to be used as
drive three, even though double sided drives are used
elsewhere in the system.

The logic behind this is that if any of drives 8, 1,
or 2 are selected, then the drive 3 line is considered to be
the side select line. However, if the drive 3 line is
selected while none of the other drives are also selected,
then it is assumed that we really do want drive three.

32 >

As is the case in any Model I system using double
sided drives, the stock Radio Shack drive cable cannot be
used, since it has contacts within the drive connectors
removed (in a pinch, you can use a Shack cable by S|ng|y
turning ALL of the connectors over, including the one at the
Expansion Interface and ali of the ones a :
However, on the connector used for drive three, substitut
the output of pin 4 of the 74L582 (see the diagram) for the
wire that normally connects to pin 18 of the connector. All
of the other connectors are wired normally, )

No warranties are given on this project - the
principle is what is being expressed, this is not a
construction article. However, it_is presently running on
Jerry Slacks’ BBS, according to ihe TBUG article. Now you
can put one of your old single-sided drives back to work!

NOTE: IN is from the Expansion Interface (disk cable
connector pin numbers shown). OUT is to pin 18 of the drive
3 disk cable connector. Do NOT extend pin 18 from the
Expansion Interface through to drive 3, use the output from
this circuit instead. Also, I believe {hat.drlve three will
have to be internally configured as drive zero with the
circuit shown beiow, although 1 could be wrong about that.

UPGRADE YOUR COLOR COMPUTER - This information is
from the Silicon Valley Color Cun?uter Club Neusletter:
_For those of you with TRS-88 Color Computers, the
folloulng garts, available from the National Parts Division
(817) 878-3662 comprise the RS disk interface and will allow
you to add your own drives:

AX-9848 interface board $187.77
ART-3878 shield 1.08
AZ-4837 lastic cover 2.43
Ad-2749 guo drive cable 18.34
Manuals can be ordered as well:

M5-260-3822 Disk drive service $7.33

MT7266-3022 Disk interface service 1.49

And you can even order 3 TDP-188 case if you like white
better than the Shack Grey:

AZ-4858 tog case (fits all) $11.77

AZ-4859 bottom case 8.58

(bottom case fits only Rev. NC - alais.A, F, or ET)

10 »

74LS10

IN

4

14 >—{-]
12 ] -

Jr

Pin Numbers EZ
at Expansion
Interface

»

74LS02

[ ] N

ok

L]

(0]

LT BT T GT G

1

OgCEOEUEOEDED

our V¥V
Pin 10,
Drive 3

the drives),



A Quick Z89 Table Search Routine
by
Roxton Baker Box 8272, APO San Francisco 96335

(Reprinted from the OCTUG Newsletter)

1 was recently involved in the design of a 188 -based
communications interface board. One of its functions was to
translate the standard ASCII codes for alphanumseric characters
into the nonstandard code used by another computer. It also had
to perform the same translation in reverse, and it had to
service sevaral such computers sisultansously via tisesharing.
Because of the randoa relationship between the two codes to be
translated, the sost reasonable approach was to use look-up
tables, in which the given character (one byte) would be
searched for and from which the equivalent decode character
(also one byte) would be read out.

Considering the necessary data rate and the nusber of code
translations that would on the average be required, it was clear
that I needed somse method faster than a sequential search of the
translation tables. | decided to use a binary search technique,
because it would be both relatively sieple and sufficiently
fast. All that it required was to arrange in ascending order
the input codes of sach table, and to come up with a fast,
reliable algoritha for the actual search.

The binary search technique i1s very familiar to us: you start
looking for your code in the msiddle of the tasble. If the code
you find there is greater than the one you want, you go back
halfway towards the beginning and try again. Otherwise you go
half again further towards the end of the table and try there.
Based on the relative value of the next code found compared to
the one you seek, you either jusp ahead or back by one—half the
amount of your previous jump. You keep this up until you either
find the code you wanted or deteramine that it is not in the
table. In the case where you do find the code sought, you will
then according to some indexing schese deteraine its decode.
The simplest thing is to just have the decode character for each
code be stored adjacent to that code.

An example of this will esake it clear. Suppose we have the
following eight input codes:
3E 48 A3 44 4B 4D 58 S1
and the squivalent decodes into which they sust translate:
42 59 41 2A 36 335 S0 47

Note that the input codes have been arranged in ascending order.
We can put these input codes and their output decodes in a tasble
of pairs as follows:

JE42 4939 4341 442A 4B36 4D3IT 360568 5147

1f we are given the code 43 to translate, we could just start at
the beginning of the table and sxasine the first byte, and every
other one thereafter, until we either find & wsatch (which in
this case would occur on the third test) or we reach the end of
the table. That would be a sequential search for the input
code, and f¢or a short table like this it would be the best way
to go. At worst we would have to sake eight actual character
comparisons. When the msatch is found, of course, we would
ocbtaln as the decode character the very next byte in the table -
in this case 41.

For a larger table, the worst-case sesquential search msay take
too long. Then we could use a binary search. With the same
input code of 43, we would now first go to the asiddle of the
table and check there. 1In this case there is no exact middle
pair in the table} we wmight equally well choose either the
fourth (44) or the €ifth (4B) entry to examine. In such a

{

situation lets say we will always take the lower of the two
choices.

Thus we compare against the fourth entry. The 44 is greater
than our 43, 80 we know we have gone too far into the table.
Therefore we jusp back half the distance to the beginning of the
table. AgQain there is no exact middle entry, so we take the
lower of the two choices (48) and compare to it. DOur input code
is greater than this, 50 we sust reverse direction again and go
hal fway further into the table towards where we just came from
(towards the 44 code, that is). This lands us exactly on the 43
code. We detect a match and read off 41 as the decode. The
advantage of this binary search technique is that although each
comparison takes longer because of the jump calculation that
aust be wmade, the worst-case number of comparisons that can be
required is (for a large table) much less than for a sequential

search. A table of 63 pairs can always be searched in mix
comparisons, and a table of 64 pairs i1n seven. In general, a
table with anything less than 2#sN (mesaning two to the Nth
POwer) pairs can be searched in a maximum of N comparisons. 1¢

all table input codes are equally likely to be sought, then the
average number of comparisons needed for a table of 2#aN pairs
will be about N-1. A é4-pair table would on the average require
only five comparisons.

So it 1s not hard to decide when to use a binary msearch, or to
understand how it works. All that’s left is to code it up. In
doing this we would like to achieve both speed and reliability.
That is, we want an efficient routine that will never hang up in
a loop or aiss an entry. In Vol. 3 of Donald Knuth’s
sonusental work "The Art of Comsputer Programming® there are
several such algorithas, very rigorously stated. 1 took one of
them (Algorithm U, pg. 411) and spent some time trying to
implement it in concise 280 code. The result is the search
subroutine shown in the assembler listing below. There are some
genuine subtleties to the coding, just as there are in the
algoritha. These arise in the way that the jump distance is
calculated and applied sach time. The program comments relate
directly to the terminology used in Knuth’s book, where the
procedurs is analyzed. It is not hard to follow what is
happaning, once you know that *,N/2," asans “the largest i1nteger
less than or equal to N/2® and that "°N/2’" asans “the saallest
integer greater than or equal to N/2*. Even so, if you have
access to this or any of Knuth’s books, you should take the
chance to read theam. They are fascinating, awe—inspiring, and
just plain wonderful.

1 did sake a few assumptions in this code that you should be
aware of. In order to keep things at the byte (rather than the
word) level, the saxisum nusber of pairs allowed in the table is
127. And a decode of $9 i1s not allowed, although this could
easily be relaxed by finding a different way to set NI in the
code at LOOKF. Also, the table sust be headed with a byte that
states the number of sntries in the table. In the exaspie table
below, 1 just stated this value explicitly. However, you msay be
able to have your assembler autosatically calculate this value.
The technique for doing this would vary with each assssbler.

To use this LOOKUP subroutinae, load HL with the address of the
first byte in the table (the one that gives the nusber of
pairs), and load A with the code that you want to translate. On
return, you will either have the decode in A and NI set, or 9§
in A and 7 seet. The progras coaments axplain this.
Specifically, if you wanted to use the axasple table to attesmpt
to translate the code 4D, you could write:



LD A, 4ADH

LD HL,EXMTBL
CALL LOOKUP

JP 1, N0800D
JP FOUND

Finally, although I think this routine is nicely done and worth

recount

ing, I DON’T claia that it cannot be shortened, sped-up,

or otherwise bettered. For one thing, it could use JRs instead

of JPs. 1f you have an iaprovesent, write it up'

09810 3 ::: : : H 41 -

#9928 3 Unifora Binary Search algoritha froa Knuth

99939 3 768 code version by Roxton Baker 4/81

90649 3

99058 3 Searches a translation table of pairs of byte entries.
99066 3 First byte of table sust be numsber of pair entries in
O9870 3 it. Each entry consists of one byte of input code
@69069 3 followed by the byte of output code into which it is
990998 ; to be translated. The table sust have the bytes of
99109 3 input code in ascending order.

89118 3

#9129 3 Enter with the address of the table in HL, and the
#9138 3 byte (character) to be translated in A. 1f this
#9149 3 byte is found as an input byte in the table, its
SO136 3 decode byte (character) will be returnad in A, with
P0168 3 NZ set. Otherwise 00 is returned in A, with Z set.
98170 3

29180 ; Temporary storage locations required are one byte at
90190 3 LKVAL and two bytes at TABLM1, as shown.

00200 3

80210 LOOKUP EQU *

20220 LD DE, #9

29238 LD (LKVAL) A jiSave ssarched kay K
90240 LD B, (HL) IN=# pairs in table
28250 DEC HL $Form and save Start of
290260 LD (TABLM1) ,HL 3 Table minus 1.
00278 SRL B sForm ,N/2,

20280 LD c,B Im Qets ,N/2,

68298 JP NC,LOOKA . ji gets "N/2"

POI00 INC B

o0310 3

90320 LOOKA LD HL, (TABLM1)

P933S LD E,B 51

2A340 SLA E 3$DE gets 21 for 1<128
2BISH ADD HL, DE jPoint to trial key Ki
PB360P LD A, (LKVAL) ;Compare K to Ki

29373 cP (HL)

28388 JP 2, LOOKF 360 if K = Ki (found)
PO3I9A LD A,C A gets m

20400 JP P,LOOKC $6o0 if K > Ki

P2a10 OR A jHere when K < Ki
23428 JP Z,L 00KE sQuit if m=2

2439 SRL A sForm ,m/2,

22440 (> C,A 3New m gets ,m/2,
29459 CPL

22460 JP C,LO00KB jForm ~-’m/2” in A
20479 INC A

20480 ;

29499 LOOKB ADD A,B jForm i-’m/2” in A
20530 LD B,A 5i Qets i-"m/2’

00510 JP LOOKA

29520 3

P8539 LOOKC OR A sHere if K > Ki

BP542 JP Z,L00KE 3Quit if m=@

PV550 SRL A jForm ,m/2,

JNew m gets .l\h.

29560 LD C,A

20370 JP NC, LOOKD jForm *m/2’ 1n A
20580 INC A

29590 3

#8600 LOOKD ADD A,B

o619 LD B,A 31 gets i+’m/2°
20620 JP LOOKA

20630

29640 LOOKE XOR A jCan’t find. Set 2Z
28650 LD A, (LKVAL) jRetrieve orig value
00660 RET

90670 %

20680 LOOKF INC HL 3$ Get decode of K
90690 LD A, (HL) jReturn it in A
o799 OR A $Set NI

20710 RET

20720 3

00738 LKVAL DEFB [’
29749 TABLM1 DEFW o9
] AR R R R R R R R R R R R R R R R ]
$ An example translation table to be searched
3 Unifore Binary Search routine. Code 3E should be
3 translated into 42, etc. Note bytes sust be reversed
20809 3 to state them as DEFWs in this way.
1
E

essae
sesea

XMTBL EQU s

20838 DEFB 8 3# pairs in table.

006840 DEFW  423EH

90850 DEFW 5940H

20868 DEFW  4143H

#2870 DEFW 2A44H

0880 DEFW 364BH

00899 DEFW 354DH O
90900 DEFW 5856H

00919 DEFW 4751H A
POI2P 3 i sTrrstsislisstiasersssrodTissssssaztzinis

MISCELLANEDUS HINTS FROM ALL OVER: .

Need a *amm-mﬁwaaw=m printer stand? I have found that the larger sized
milk crates (11*x13"x19*) maKe an excellent little stand by ucﬁﬁmaw it up on
end,  The crate itself has the paper inside, with the printer sitting on top.
Very handy height, and it can be easily moved trom one w“mnm to another, I have
also found that the smaller sized milk crates are ideal for the mﬁoﬂmmo of most
maamcﬁmw magazines. (From GEMS, newsietter of the Greensboro Eighty Micro

ociety),

. The latest Model 4’s are now coming with the new Tandy designed and
built Video power board, instead of the old Mod 11/I1l RCA video board. This
new board is a much cleaner, state of the art a@m_%= using a number of IC's
instead of all transistors, has more controls inc =uwam a working focus control
and 2 fantastic resolution. You can actually see all the dots in” a horizontal
line with this board. Alsc, Radic Shack has recently announced to their Service
Departments through an 1/0 tech Bulletin, that they can now install Model 12/16
green CRT's in Model II, III, 4 and DT-1 units. Cost of the CRT to the customer
is $77.88 + 438 installation and you get your old tube back. (From the Marin
County TRS-88 Users Group Newsletter), ) . .

14 you want a 128K Model 4, call Radio Shack Natiomal Paris (817)
870-5488 and order a MX-5725 chip Nuwaﬁ of 24-1122 128K PLA) and get 8 288 nsec
4164 RAM chips. Install the RAM in the 8 mamﬁx sockets and the PLA chip in the
socket in the center lower portion of the CPU board that has a DIP jumper with 4
shunts in it. Insure you get the dots for w.: f lined up properly.  The PLA
costs 927,93, the RAM goes for $50 to $78, check the current ads. R/S wants
$158 pius labor for the same =umamam. You can then set up a 44K RAM disk or a
32K RAM disk and a 32K printer buffer with the additional é4K. Sorry, vou can’t
use it in the Model III mode as yet, but software shouldn’t be too long in
coring. (From Data Important to Menbers Everywhere - DIME newsietter),
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More Fine Products for vour TRS-80!

VIDEO4 is 2 special screen driver for the Model 4 that enables you o
use existing Model (il prosrams (and disk operating systems) while
of the superior features of the Model 4. IDEO4
i1 ROM into RAM and includes patches to several
"buss” that have sliisped into the ROM. An optional feature enables the
Mode! 4 hish-epeed modification. Complete source code is provided on
the master disk to assist you with writing your own custom screen
driver. Note: IDEO4 will not work with programs that do not honor the
standard video device control block, such as Scripsit and UisiCalc.
Lisnited comeatibility with LDOS and Newdos/80; most compatible with
TRSDOS 1.3, DosPlus and MuttiDos. VIDEO4 is $24.95. Incloded FREE
with VIDEO4 is a kevboard modification that adds screen editing similar
to certeln 6502 machines!

TRS-80 ROM Routines Documented. Jack Decker has spent vears
collecting and studving various versions of the TRS-80 ROMs that have
arpeared in various machines. including the TRZ-80. the System80,
the SEVEN known versions of the Radio Shack ROM.
is NOT a disassembly. Jack soes beyond one-tine comments
the "big picture”. He shows vou the background and the
wherefores of the ROM subroutines. He offers tips and
susgestions, and he warns vou of the pitfalls that can drive vou bonkers
when you use a subroutine knowing only enough to be dangerous. TRS-
80 ROM Routines Documented is $19.95.

EDX - a full screen editor for your TRS-80. EDX provides full-screen
editing capabilities previously unavailable on the TRS-80. Get to any
portion of your text auickly. Support is provided for BIG files.
Especially helpful for preparing files for downloading and uploading
when using your modem (many word processors use long {ines that
cause host systems to hang). EDX can learn your editing keystrokes 10
make many boring Jobs easy. Dozens of excellent features! Best of all,
the price: Only $29.95. Model { and (il $39.95 for Modei 4.

) These fine products are only a samele of the !
many programs we provide especially for ¢
your Model 1, [l and 4. Unless you request
otherwise. we will take the liberty of adding
your name to our mailing list so you will learn
of new products as they are available. We
accept Visa, Master Card, COD and written
P.0.’s from most major schools and i
government organizations. We aiso provide ,
service for vour TRS-80. Call for details. If
coupon is missing, mail to: TAS. 704 N.
Pennsyivania Avenue, Lansing, Ml 48906,
Phone: (517) 482-8270.

L4

The Alternate Forth -- A superior and full impiementation of Fig Forth
for the TRS-80 that includes all standard words through Forth "79.
TASForth includes editors. an assembler. a decompliler. a PDRIVE
utility (Mod Il only). virtual memory and real time clock support, a
FORTHDOS ovperating system that enables you to use familar DOS
commands for manipulating your FORTH diskettes and much more. a

Afantasﬂc buy at $79.95!

Basic Disk /O Faster and Better - from 1)JG. Uolume i (originally
intended to be two separate volumes!) from Lewis Rosenfeider. author
of BASIC FASTER and BETTER. This volume includes over 400 pades
of important information for both beginning and professional
erogrammers, including file searching. indexing and accessing.
Random file techinques have never been made simelier. Many ssmole
demonstration programs are included. $29.95.

How To Do [t On The TRS-80. This new book from LG and Bill Barden
(the TRS-80 author that was eroviding us vaiuable information when
bardly anvone knew anythingl) is the ideal reference suide for
misceflaneous TRS-80 information. How To Do It On The TRS-80
presents a unique approach to organizing TRS-80 information. First

the book has no page numbers. Second. it does have a 32-page index
and cross-references to that index printed as thumb-tabs on
appropriate pages. This system allows vou to quickly find the
information you need. Nothing is worse than a programming prolect
where you can't find the information you need. Some of the hundreds
of subjects (chosen at random);

1ICL, what is if?

ASCI files. what they are

Assembly [anguage printer driver (I and {ll)
BASIC, error trapping

Changing attributes of a disk file

Control codes

DEF FN, BASIC command

Delimiters. sequential disk files

There is also information for part-time hardwere hackers such as
"How to remove IC chips”, "How to soider”, etc. Describing every
routine in How To Do It On The TRS-80 would be either several pases
or a real strain on your eyes! How To Do it On The TRS-80 shouid be on
every beginner’s and every reference book shelf. Specisl information
is also included for the COCO and Model 100. -
SESENRUTRaSRRE RN RN URUREUNERBRRIUNRUNERRRNUORRORUERED

Please send the following items:

To:
Address:

Total enclosed: $

Send coupon 10: The Alternate Source. 704 North Pennsyivenis Aveaus.
Lansing, Michigan, 48906. Phone orders: (517) 482-8270. Pisass add $3 10
your total order for shipping and handiing.
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A RARE OPPORTUNITY!

Many {folks have requested back issues of The Alternate
Source Programmer‘s Journal, but we have been sold out of many of
the back “issues for quite some time - almost. What we do have
left 1s twenty-five complete sets of The Alternate Source.
That’s right, complete sets - ail eighteen issues of TAS! Ue
will sell one set of issues one through eighteen for $49.95 plus
$3.08 shigping and handling. This is once 1n a_lifetime chance
tc own what are already coliectors items.  Read the eariy
articles of such notables as Deanis Kitsz, Roger Fuller, and

Jesse Bob Overholt. If you beiong to a TRS-88 user g;oug, be
sure to let your club librarian Know about this deal. And hurry,
because these twenty-five sets are all we have.  Honest! To

reserve your set, teiephone TAS at (517) 482-8278 today!
NEW PRODUCTS FROM MODULAR SOFTWARE ASSOCIATES

It had to happen - someone had to come out with prograns
-that serve the same purpose as Prosoft’s “Faster® and “Trashman®
programs, but at a lower price. Modular Software Associates (the
conpany {hat brought you SIC 2.8) has met the challenge with
two new ?roducts now available at TAS. ]

HE ANALYST "analyzes® your BASIC program as it executes.
it tells you how many times each variable was referenced. Once
you have that information, you can add a simple DIM statement so
that the most-frequently-used variables will be located at the
beglnnln? of BASIC’s variable lookup table.  The instruction
manual tells you how to do this, and just adding this one
statenent will generally speed up progran execution by anyuhere
fron fifteen to fifty ﬁercent.

In addition, THE ANALYST can tell you which lines in your
program are executed most frequently, and you can then concentate
your efforts to improve progran execution speed on those lines,
The manual offers several hints for speeding up the execution of
frequently-used lines.

The features of THE ANALYST can be controlied from the
keyboard or from within your program, so that you can selectively
analyze a portion of the program. There is even a function to

Address Correspondence and Newsletter Exchanges To:

NORTHERN BYTES

c/o Jack Decker

1804 West 18th Street

Lot #155

Sault Ste. Marie, Michigan 49783

Postmaster: If undeliverable. please return to:
The Alternate Source. 704 North Pennsylvania Avenue, Lansing, M, 48906

TO:

display all 1line numbers that have CLEAR, DEFxxx, or DIM
statements, to aid you in placing the new DIM statenent within
cunglex program. You use THE YST to speed up almost any
BASIC progran even if you're not the author of the progranm.

The o{ber new Modular Software product is calied THE
COLLECTOR. It is an improved ‘garbage collector”, replacing the
string compression routine of BASIC. In case you‘re not alr
aware of it, any program that uses string variables lea..»
“garbage" strings behind each time a string variable is assigned
a new vajue.  Periodically, these garbage strings must be
*cleaned up” to make room in nemory for more strings. When the
ROM does 1t, it may take up to several MINUTES, during which the
cun:uter will appear to be “dead" {even the BREAK Key won’t
worK).  The problem is especially acute with programs that use
string search or string sorting routines that are written in

Use of THE COLLECTOR «can reselt in performance
improvenents in excess of 93 in prograns that use many strinas.
For example, in a program that used 2,008 strings, the ROM

rbage  collection taok 713.3 seconds to do its job. IHE
OLLECTOR reduced the time required to 7.8 seconds - that’s 91.4
tines faster!

THE COLLECTOR uses only 478 bytes of memory (compared to
978 for *Trashman®), plus an additional two bytes for each active
string.  If THE COLLECTOR runs out of memory, it will
automatically deactivate itself and let the ROM routine take
over, so that your program won’t crash. .

Both THE ANALYST and THE COLLECTOR are supplied on
standard 35-track snagle density (uugrotected) data diskettes
and will run on the TRS-80 Modeis 1, 111, and 4 Cin the Model 1t
mode) . Both_ggograns are normally self-relocating, but the user
has the ability to specify where in memory the programs are to
load, so they can be used right along with almost™ any other
machine~language program. The price is the same for both
programs - only $24.93 each (compare with "Faster® at $29.95 and

Trashman" at $39.95).

ise the coupon on the reverse side of this ga e to order,
or write or phone The Alternate Source, 784 North Pennsylvania
Avenue, Lansing, Michigan 48986 <(telephone (517) 482-8271).
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