










































































STYLO.SPELL from Great Plains Computer Co. - Fut Computer 
Dictionary. Complemcnu Slyloaraph. 

NEW PRICES 68()9 CCF aNi CCO • $69.9.5, 
F S or 0. $99.95, U · $149.95 

STYLO·MERCE from Great Plains Computer Co. -Merge Mailing 
List ta "Fonn" Letters, Print multiple Files, etc., through Stylo. 

NEW PRICES 6809 CCF aNJ CCO • $59.95, 
F, S or 0. $79.95, U • $129.95 

STYLO·PAK- Graph+ Spell +Merge Package Deal Ill 
F, S or 0. $329.95, U · .SS49.95 
o, 68()()() $695.00 

MISCELLANEOUS 

TABULA RASA SPREADSHEET from Computer Systems 
Consultants- TABULA RASA is similar ta DESKTOP/PLAN; 
provides use of tabular computation schemes used r�r analysis � 
business. sales, and economic conditions. Menu.cfnven; CJttenStve 
lq)Ort·gencration capabilities. Requires TSC's Extended BASIC. 

F. S altd CCP, U • .SSOIJO, wl Sowce • .SIOOIJO 
OYNACALC -Electronic Spread Shec1 for the 6809 and 68000. 

F. S. OS-9 aNi SPECIAL CCF • S200IJO, U • $395.00 
OS-9 68K • .S595 IJO 

FULL SCREEN INVENTORYIMRP from Computer Systems 
Consultants - Usc the Full Screen lnventarY System/Materials 
Requirement Plannina for maintaining invcntaries. Keeps item field 
file in alphabetical onler for easier inquirY. Locate and/or print 
records matchina partial or oomplcre item, description. vendor, or 
aalributcs; find backorder or below stock levela. Print-outs in item 
or vendor order. MRP capability Cor lhe maintcnanc:e and analysis 
o1 Hierarchical assemblies or items in lhe inventory file. Requires 
TSC's Extended BASIC. 

F. S altd CCP, U • SSOIJO, wl Sowce · SJOOIJO 
FULL SCREEN MAILING LIST from Computer Systems Consultants 

.. The Full Screen Mailing List Synem provides a means of 
maintaining s imple mailing lim. Locate aU rccon1s matching on 
partial or complete name, city, llate, l'.ip, or a.uributes for Listings or 
Labels, etc. Requires TSC's Extended BASIC. 

F. S altd CCF, U. SSO.OO, wl Sowce • SIOOIJO 
DIET·TRAC f-oreea11cr from S.B. Media·· An XBASIC program that 

plans a die� in tenns ol eilher calories and percentage or 
carbohydrates, proceins and fats (C P G'llo) or grams of 
Carbohydrate. Protein and Fat food CJtehanges or each of lhe sLt. 
buic food group! (vegetable, bread, meat, skim milk, fruit and fat) 
for a�pCCific individual. SClt. Age. Height, Present Weight, Frame 
Size, Activity Level 811d Basal Metabolic Rate for oonna1 individual 
arc t&k:en lnta aa:ount. Ideal weight and sustaining calories for any 
wci&ht o/lhe above individual are calculated. Provides niD'IIber of 
days and daily calendar after weiaht goal and calorie plan is 
dete.nnined. 

F. S • .SS9.95. U • $89.9.5 

CROSS ASSEMBLERS 

TRUE CROSS ASSE!'>mLERS from Computer Sy11ems ConsultantS­
Supports 1802/S, Z-80. 680011f2/J/8/II/HCI I, 6804, 680S/IICOS/ 
t4680S. 6809/00m. 6502 family, 8080/5, 8020/If2/J5/C35!39 / 4 0/  
48/C48/49/C49/S0/8748/49, 8031/51/8751, an d  68000 Systems. 
Assembler and Usting ronnats same as target CPU's format. 
Produces machine independent MOtorola S·TexL 
68()()() or 6809, FLEX, SK•DOS, CCF, OS-9, UniFLEX 

fJ/1� objtct tw sowrct tach • $50.00 
fJ/1� 3 objut «source tach • SIOOIJO 
Set of AU object $2()0/)() • wlsowru .S500IJO 

XASM Cross Assemblus for FLEX, SK•DOS from S.E. MEDIA­
This sci of 6800/lf2/J/S/8, 6301, 6502, 808WS, and Z80 Cross 
Assemblers uses lhe fam iliar TSC Macro Assembler Command Line 
and Soun:e Code formaa. Auembler option.s, etc., in providing code 
for the target CPU's. 

Comp/de sd, FLEX, SK•DOS Ottl� • .SJSOIJO 
CRASMB from LLOYD 00 .. Support.s Mocorola's, lntel's, Ziloa's, and 

other's CPU syntax for these 8-Bit microprocessors: 6800,6801, 
6303. 6804, 6805, 6809, 681 I (all vuicties); 6502, 1802/S, 8048 
family, 80S I family, 808MS, Z8, Z80, and TMS-7000 family. 
Hu MACROS. Local Labels, Label X-REF. Label Lenglh ta 30 
Cllan. Object code formats: Motorola S-Records (ICltt), Intel HEX· 
Records (text), 059 (binarY). and FLEX. SK•DOS (binarY)· 
Written in Assembler ... e.a- Yay FasL 

CPU TYPE· Prlet each: 
For: MOTOROLA IIVTEL OTHER COMPLETE SET 
Fl.EX9 $ISO $ISO $ISO $399 
SK•DOS SISO $ISO $150 $399 
05916809 SISO $150 $150 $399 
OS9/68K $432 
CRASMB 16.32 from U.OYD 00 ··Supports Motorola's 68000, and 

has same features as the 8 bit version. OS9/68K Object code 
Fonnat aUows this cross assembler ta be used in developing your 
programs for OS9/68K on your OS9/6809 computer. 

FLEX. SJ(ODOS, CCF, OS-916809 $249.00 

GAMES 

RAPIER. 6809 Chen Proaram from S.B. Media- Requires FLEX, 
SK•DOS and Displays on Any Type Terminal. Fealllres: f-our 
levela of play. Swap side. Point scoring system. Two display 
boards. Chan&e skill level. Solve Checlanate problems in 1·2-3-4 
moves. Make move and swap sides. Play while or black. This Is 
one of the stronaett CKESS programs n�nnlng on any 
mlcroc:ompultr, cstinwtd USCF Rating 1600+ (better tltaJtiMit 
'club' players atltightr ltvtls) 

F. S aNi CCF . $79.95 

A ..rloMIItJIAt• ... Soutfi f£ast Meaia 

• 
•• Shlpplne •• 

36 

0 • OS.f, S • 51t•DOS 
F ol'l.IP:X, U • U.II'L&X 
ca. c.1or c..,._ OIJ., 

CCI • Color c-,.vw PUtX 
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� I 0268 06 02Ef' lda shiftt, x 
0268 03 10 E2 testls brclr 1, kstate,msend send it if caps on • SHIFT I«X>E (UPPER CASE) 
026E Al 41 <:nf)4 t$41 02EF 00 shiftt FCB 0 
0270 25 DE b1o msend 02FO lB 21 40 23 FCC SlB,"!@I$\A,.,,_ •• ,$08 
0272 Al SA <:nf)4 I$ SA 02F4 24 2s se 26 
0274 22 DA bhi msend 02F8 2A 28 29 SF 
0276 M 20 ora 1$20 02FC 28 08 
0278 20 06 bra msend 02FE FF 51 57 45 FCC SFF,"ONERTYUIOP()",SOD 

0302 52 54 59 55 
• lil1l'eER LOCK ON • 0306 49 4F 50 7B 

OJOA 70 00 
027A 04 10 00 numlkl brset 2, It state, nurnc:tr OJOC FF 41 53 44 FCC SFF,'ASDFCHJKL:•�• 
0270 00 10 OS brset O,kstate,num.shi 0310 46 47 48 4A 
0280 06 OlAF lda numnor,x 0314 48 4C 3A 22 
0283 20 ce bra mtetpp now go check for caps lk 0318 7E 

0319 FF 7C SA 58 FCC SFF,S7C,"ZXCVBNM<>?",SFF,$DE 
• USE TABLE NUI'BER TABLE NUM SHIFT 0310 43 56 42 4E 

0321 40 3C JE J.F 
0285 06 040F num.sh1 lda num.stb,x 0325 FF DE 
0288 20 El bra testls 0327 FF 20 FF 88 F'CB $FF,$20,$FF,$8B,$8C,S8D,$8E,S8F 

0328 8C 80 BE SF 
• USE TABLE CONTROL TABLE NUM SHIFT 032F 90 91 92 93 FCB $90,$91,$92,S93,$94,$FF,SDC 

0333 94 FF DC 
028A 06 046F nurnctr 1da numro1,x 0336 37 38 39 20 FCC "789-456+1230.",$FF,$FF,SFF,SFF 
0280 20 C1 bra msend 033A 34 35 36 28 

033E 31 32 33 30 
z ..... 0342 2E FF FF FF 0 
< 

• LOOK-UP TABLES 0346 FF II) 

3 . 
0347 FF FF FF FF FCB $FF,SFF,SFF,SFP,$FF,SFF,$FF,$FF 

i 0348 FF FF FF FF 
c:6 • NORMAL M:>De (LOWER CASE) 
...... 

028F 00 normal FCB 0 • CONTROL I«>>E 
0290 lB 31 32 33 FCC SlB, "1234567890-•", SOB 034F 00 contrl FCB 0 
0294 34 35 36 37 0350 lB FF 00 FF F'CB SlB,SFF,SOO,SFF,SFF,SFF,S1E,$FF 
0298 38 39 30 20 0354 FF FF lE FF 
029C 3D 08 0358 FF FF FF lF FCB $FF,SFF,$FF,SlF,SFF,S7F,SFF,Sl1 
029E FF 71 77 65 FCC sFF,"qwertyuiop[J•.soo OJSC FF 7F FF 11 
02A2 72 74 79 75 0360 17 OS 12 14 F'CB $17,SOS,$l2,$14,$19,S15,$09,$0F 
02A6 69 6F 70 58 0364 19 15 09 OF 
02AA SO OD 0368 10 lB 10 OA FCB S10,$lB,$lD,$0A,$FF,$0l,$13,$04 

02AC FF 61 73 64 FCC $FF,"asdfghjk1;'",$60 036C FF 01 13 04 
0280 66 61 68 6A 0370 06 07 08 OA F'CB S06,S07,S08,SOA,SOB,$0C,$FF,$FF 
0284 6B 6C 38 27 0374 08 OC FF FF 
0288 60 0378 FF FF lC lA FCB $FF,$FF,$1C,$1A,$18,SOJ,S16,$02 
0289 FF 5C 7A 78 FCC $FF, "\zxcvbnm, ./", SFF, ••• 037C 18 03 16 02 
0280 63 76 62 6E 0380 OE 00 FF FF F'CB SOE,$0D,$FF,$FF,$FF,$FF,$DF,SFF 
02C1 60 2C 2E 2F 0384 FF FF OF FF 
02CS FF 2A 0388 20 FF 95 96 FCB $20,$FF,$95,$96,S97,$98,$99,$9A 
02C7 FF 20 FF 81 FCB SFF,S20,SFF,S81,$82,$83,S84,$85 038C 97 98 99 9A 
02CB 82 83 84 85 0390 98 9C 90 9£ FCB $9B,$9C,$9D,$9E,$FF,$DD,$0C,SFF 
02CF 86 87 88 89 FCB $86,$87,$88,$89, $8A., $FF, $DB, $10 0394 FF OD OC FF 

� 0203 SA FF DB 10 0398 FF FF FF FF FCB SFF,$FF,$FF,$FF,SFF,$FF,$06,$FF 
0207 01 OE 20 04 FCB $0l,SOE,S2D,$04,$35,$09,S2B,$03 039C FF FF 06 FF 

3: 0208 35 09 28 03 OJAO 16 FF FF FF FCB S16,$FF,$FF,$FF,SFF,$FF,SFF,SFF 
0 
0 02DF 02 OF 19 1A FCB $02,$0F,S19,$1A,SFF,SFF,SFF,$FF 

03A4 FF FF FF FF 

� 
02B3 FF FF FF FF 

03A8 FF FF FF FF FCB $FF,$FF,SFF,SFF,SFF,SFF,SFF 02B7 FF FF FF FF F'CB $FF,$FF,$FF,$FF,$FF,$FF,$FF,$FF 
OJAC FF FF FF 3 02BB FF FF FF FF !!. 



� 
� 
n 
0 

g 
3 
!!. 

� 

I 
a5 
� 

� 

03AF 00 
03BO lB 31 32 33 
0384 34 35 36 37 
0388 38 39 30 20 
OJBC 30 08 
03BE FF 11 11 65 
03C2 72 74 79 75 
03C6 69 6F 70 58 
03CA 50 00 
03CC FF 61 73 64 
0300 66 67 68 6A 
0304 68 6C 38 27 
0308 60 
0309 FF 5C 7A 78 
0300 63 76 62 6E 
03E1 60 2C 2E 2F 
03E5 FF 2A 
03E7 FF 20 FF 81 
03EB 82 83 84 85 
03EF 86 87 88 89 
03F3 8A FF FC 37 
03F7 38 39 20 34 
03FB 35 36 28 31 
03FF 32 33 30 2E 
0403 FF FF FF FF 
0407 FF FF FF FF 
0408 FF FF FF FF 

040F 00 
0410 lB 21 40 23 
0414 24 25 5E 26 
0418 2A 28 29 5F 
041C 2B 08 
041E FF 51 57 45 
0422 52 54 59 55 
0426 49 4F 50 78 
042A 70 00 
042C FF 41 53 44 
0430 46 47 48 4A 
0434 4B 4C 3A 22 
0438 7E 
0439 FF 7C 5A 58 
0430 43 56 42 4E 
0441 40 3C 3E 3F 
0445 FF FE 
0447 FF 20 FF 88 
0448 8C 80 BE 8F 
044F 90 91 92 93 
0453 94 FF FB 
0456 10 01 OE 20 
045A 04 35 09 2B 
045E 03 02 OF 19 
0462 lA FF FF FF 
0466 FF FF FF FF 
046A FF FF FF FF 
046£ FF 

• NUMBER LIJCK Nau-IAL K>DE (U>WER CASE) 
numnor FCB 0 

FCc slB,"l23456789o--·,soa 

FCC SFF,"qwercyuiop[J•,soo 

FCC SFF,"asd!ghjk1;'•,S60 

FCC SFF,"\zxcvbnm,./",SFF,••• 

FCB SFF,S20,SFF,S8l,S82,$83,S84,S85 

FCB $86,$87,$88,S89,S8A,$FF,$FC,$37 

FC8 $38,$39,$2D,S34,S35,S36,$28,$31 

FCB $32,$33,$30,$2E,$FF,$FF,$FF,SFF 

FCB SFF, SFF, SFF, SFF, SFF, SFF, SFF, SFF 

• NUMBER LOCK SHIFT MOOE (UPPER CASE) 
OUIIIStb FC8 0 

FCC SlB,"!@IS\�,•()_+",$08 

FCC SFF,"QMERTYUIOP()",$00 

FCC 

FCC 

FCB 

FCB 

FCB 

SFF, 'ASDFGHJKL:•-• 

SFF,S7C,"ZXCVBNMK>?",SFF,SFE 

SFF,$20,SFF,S8B,S8C,S8D,$8E,$8F 

$90,S9l,S92,S93,S94,SFF,SF8 

Sl0,$01,SOE,S2D,S04,S35,S09,S28 

• NU!oSE:R LIJCK CONTROL MOOE 
046F 00 numrol FCB 0 
0470 18 FF 00 FF FCB SlB,SFF,SOO,SFF,$FF,SFF,S1E,SFF 
0474 FF FF lE FF 
0478 FF FF FF 1F 
047C FF 7F FF 11 
0480 17 05 12 14 
0484 19 15 09 OF 
0488 10 lB 10 OA 

048C FF 01 13 04 
0490 06 07 08 OA 
0494 OB OC FF FF 
0498 FF FF 1C lA 
049C 18 03 16 02 
04AO OE 00 FF FF 
04A4 FF FF FD FF 
04A8 20 FF 95 96 
04AC 97 98 99 9A 
0480 98 9C 90 9E 
04B4 FF FA OC FF 
0488 FF FF FF FF 
048C FF FF 06 FF 
04CO 16 FF FF FF 
04C4 FF FF FF FF 
04C8 FF FF FF FF 
04CC FF FF FF 

0784 
0784 07 

07F8 
07F8 0130 
07FA 0121 
07FC 0100 
07FE 0100 

0 -·11 OCftiCnD 

SY-.tuLtt 

FCB SFF,SFF,SFF,SlF,SFF,S7F,SFF,Sl1 

FCB $17,S05,Sl2,S14,S19,Sl5,S09,SOF 

FCB SlO,SlB,SlO,SOA,SFF,SOl,S13,S04 

FC8 S06,S07,$08,SOA,SOB,SOC,SFF,SFF 

FCB SFF,SFF,SlC,SlA,Sl8,S03,S16,S02 

FCB SOE,SOO,SFF,SFF,SFF,SFF,SFO,SFF 

FCB $20,$FF,$95,S96,S97,$98,S99,S9A 

FCB $9B,S9c,S90,S9E,$FF,SFA,SOC,SFF 

FCB $FF,SFF,SFF,SFF,SFF,SFF,$06,SFF 

FCB $16,SFF,$FF,SFF,$FF,$FF,SFF,SFF 

FCB SFF,$FF,SFF,SFF,SFF,SFF,SFF 

* MASK OPTlON REG 
• SET FOR XTAL 

mo.\ 
org 
feb 

$0784 
\00000111 

• INTERUPT VECTOR TABLE 

CRG 
TII£RV FOB 
EXTINT FOB 
SYSSWI FOB 
VRESET FOB 

END 

S07F8 
time 

go 
reset 
reset 

CCXI'DirOln 1\'UIO 011'1: r.- Oln VMsn om �s-ll: 02Sl occ:w'lt.l OlCJ CCNC.tl our ..... ,. 0012 
rtrU. 024' cuU ib ozv .... oou -.. 0004 - 000$ cltl.n: - 00 OUt Uute 0010 
-plo Oltl _., Olf4 �da OtiC .....t.o OIM .,_ti'Ml OUl - 0114 .,.., O UI - ouo 
- 024 0 nwnl ow fte'UN2 OW ncur•l 01n DC1.lt ... ouc notrd OtO) neu.u6 OZOI ncYnl 0211 
""""'OUt neue .. 0 2:ll """""' Ot:la I>OmOl OHF t�t.�Ctr 021A lllllllltl 02711 01.1101'*0244 .....or 01111 
n� 021$ nw.tb 0401' .. -., 0241. - OU I port ... 0000 pon.b 0001 1>0�· 0002 putcllr 0141 
-dJ OIU .- out -ouc .... 1- Ol.U' .,._ 0100 llbfi.b 02" lllllft.b 0241 111111« 021:1' 
a ton 0011 tcr 0001 tclr 00011 c.ua oua ·- ouo 

cahlft 01<:' 
•tt.n our 
Mhlft 01to 
IICUUt 0120 
nuwol 04U 
puUoy OUD 
.art.c OlCI 

FCB 

FCB 

S03,S02,SOF,Sl9,SlA,SFF,SFF,SFF FOR THOSE WHO 
SFF,SFF,SFF,SFF,SFF,SFF,SFF,$FF,SFF 
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A REVIEW OF WETPAINT 
New Clip Art for the Mac 

By: James E. Law 
1806 Rock Bluff 
Hixson. TN 37343 Mae-Watch 

With the current informaUon explosJon. there ls 
a prollferauon of paper assaulting each of us. 
With newsletters. Junk maU, advertisements. 
and such llke compellng for attention. how can 
one ensure his or her work gets the attention It 
deserves? Perhaps part of the answer Is in the 
old adage. "a picture Is worth a thousand words." 
To this end. a number of companJes have pro­
duced clip art for the Mactn­
tosh users. 

The latest such offering Is 
WelPatnt by Dobt-Check 
Software. Inc. WelPalnt con­
taJns over 2.2 megabytes of 
art on 6 double-sided dlsks. 
It also contaJns two desk as­
sessorles (Art Roundup and 
Pattern Mover). and one font 
(San QuenUn). 

This review tnJtially con­
sidered Rev. 1 to Art Round­
up. The large number of bugs 
and system crashes wtth the 
version resulted in a call to 
Dobi-Check who saJd that 
problems wtlh Rev. 1 had re­
sulted ln Rev. 1.1. About two 
weeks afl.er disk lA was re­
turned. an updated disk was 
received. 

Art for Alta Sake 

Wet Art Is recorded tn 

MacPaJnt (i.e .. PNTG) format 
and can be opened by Mac­
Patnt, Super Patnt, Full 
Paint. or other programs 

-Borders 
-Western art: guns. cowboys. saddles. rodeo 

scenes 
-Maps 
- Business art: computers. Mastercard. office 

equJpment 
-Food 
- Clocks and watches 
- Minature Icons: flags. tnternaUonal symbols. 

semaphores 
- Men and women. and 
-Much more 

AccordJng to Dubi-Check. this art. with only 
minor exceptions. Is new and not previously pub­
lished. 

A number of the pictures 
are designed to be personal­
Jzed by the user. For exam­
ple, tee shirts are set up to put 
the users unique message on 
them. a meeting notice 1n the 
form of a big clock can be 
modified to show the start-
tng Ume of the users meeUng. 

--- and a special large font Is 
provided to prepare custo­
m17.ed license plates. 

Many pages contatn help­
ful suggestions on how to 
modify and use the various 
tmages. 

Overall the quantity. va­
riety. and quality of clip art 

provided makes for a solid 
value. 

Art roundup is a desk as­
sessory which allows the 
Mac user to open clip art. 
MacPaint, or Full Paint 
CUes: select and modify tm­
ages: and transfer those 1m­
ages to the clipboard without 
leaving the applJcauon tn 

use. This means that whlle 
prepartng a document ln 

MacWrlte. Art Roundup can 
be used to quickly review art 

flles. select an image. and 
transfer that image through 

that work with thls format. 
Wet Art clip art appears on 87 
- 8 by 10 Inch pages. Each 
page contaJns from 1 to more 
than 70 tmages. Overall, this 
collection Includes well over 
1.000 separate tmages. The 
great variety presented en­
sures that there will be some­

·A picture of the author or a 
the clip board into the sample of Wet.Palnt clip art? McWrlte document. This pro-

40 

thing useful to almost everyone. Some of the ma­
terial covered tncludes: 

. cars. boats. trucks. and bicycles 
Is of every description 

nal pictures to spice up your holiday 
and party announcements 

gram performs essentially the same function as 
Art Grabber or Quick Paint. 

Upon selecting Art Roundup from the desk as­
sessory menu. a new menu appears with a num­
ber of tools and opuons. Selecting "Open Paint 

Flle" displays all art rues on the current disk 
which can be read by Art Roundup. Selecting a 
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speciflc art rue results Ln the related images be­
ing displayed very quickly Oess than 2 seconds 
in my system). A "Show Page" option allows the 
enure 8 by 10 Inch page to be viewed. A rectangu­
lar can be moved to select the area of the page to 
be viewed. IThls Is Identical to the show page 
feature in MacPaJnt.) 

The scroJJ bars can be used to further adjust 
the position of an image in the viewing area. but 
this works extremely slow. A far faster solution 
Is to select and use the grabber hand. 

An eraser Is provided to modJfy images or to 
clean up around the image to be selected. The 
Image can then be selected using the selection 
marquee or lasso. Images selected with the mar­
quee can be inverted. flJpped horizontal. or 
flipped vertical. 

Art Roundup supports the use of the MacPlus 
cursor keys for opening and selecting art rues. 
Several keyboard shortcuts are also provided to 
speed things up for users. 

Art. Roundup Is a very handy tool and Is a 
great companJon to WelPaJnt's cUp art. It does 
what It Is supposed to do and does It fast. Art 

Roundup Is temperamental. however. and even 
Rev. 1.1 hung up fairly often. particularly if an 
effort was made to select and copy a large tmage. 
Wh1Je Art Roundup occupies less than 10K of 
RAM. another SOK Is occupied when a paint doc­
ument Is opened. Perhaps some problems en­
countered by the reviewer were due to tight mem­
ory situations. These problems may be avoided 
by closing a window and try1ng again or by se­
lecting the art In sections to be pieced together In 
the receiving appUcation. 

Pattern Mover Is a desk accessory which al­
lows the editing of patterns and the transfer of 
single rues or enUre pallets between dlfferent 
Full Paint or MacPaJnt files. It wtll be especial­
ly helpful to Mac artists who create their own 
patterns for use in Macpalnt. Superpaint. or FuJJ 
paint and want to move these patterns between 
documents or between applications. Pattern Mo­
ver was not reviewed. 

WetPaint clip art can be used on any Macin­
tosh Including the 128K version. At least 512K 
will be necessary. however. to use Art Rounup. 

The combination of Wet Paint's high quality 
art and the art accessing and handling capabili­
ties of Art Roundup provides a solid value. In 
spite of the quirks in Art Roundup. this package 
is highly recommended. 

MACINTOSH TRENDS ... 
Major New Macintosh Software 

Offerings From Apple 

Apple has announced two major new software of­
fertngs for lhe Macintosh. The first. called Hyper­
Card, Is already on dealers' shelves.Thls program ls 

a lot harder to explain than It Is to use. HyperCard 
consists of a number of '"stacks· each of which Is 
composed of a number of related ·cards. • For exam­
ple. there may be a stack of •to-do· lists wtth a sep­
arate card for each day: a stack of inventory cards 
wtlh a separate card for each Item In an art collec­
tion. or a stack of sheets from an Instruction manual 
will each card being a separate page. The cards may 
be related to other cards. even those in other stacks 
In any manner desired. Each card Is up to the size of 
the Macintosh screen. Lest you think that Hyper­
Card Is simply a new relational data base program, 
read on. 

The cards In HyperCard may be equipped with 
powerful buttons which may be used to branch off lo 
related information. dlal a telephone. activate a sub­
routine Involving sound. animation. and/or graph­
ics. or launch another application. It is also 
equipped with extensive graphics capabilities for 
preparing professional- looking cards. 

This software accompanied with a very clear and 
thorough manual which is the same size as the one 
that comes with a new Macintosh. 

HyperCard Is shipped on 4 disks whJch contain 
numerous examples of how It may be used. Those ex­
amples are Intended to be the Jumping off point as 
users create their own HyperCard application. Hy­
perCard requires a 1MB of RAM to run. It will be 
provided free with Mac sold In the future but Is avaU· 
able for existing Mac owners for $49.00. 

HyperCard Is so powerful that Its applications 
will be Umited more by the creativity of users than 
by the capabUities of the software. In upcoming 
months I believe you wUl see many HyperCard appU­
cations being offered by users groups and software 
companJes. 

The other new Apple offering Is MultiFtnder. 
This software . which was previously called Juggler, 
was scheduled to be shipped to dealers 1n September. 
MulUFinder Is the first step toward a multi-tasking 
environment for the Macintosh. It allows wtndows 
from different applications to be open at once. While 
all windows are visible. only one window Is acttve at 
a time. When a gtven window Is selected. the asso­
ciated appUcation Is instantaneously acttvated. 

As initially offered. MulUFlnder does not offer 
true multi-tasking capabilities. It will allow future 
programs lo be desJgned to cause some actMties such 
as printing or downloading files to proceed 1n the 
background whUe an application runs. 

Uke HyperCard. MulUFinder will be free with fu­
ture Macs and will be available to existing owners at 
a cost of $49.00. 
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Pascal A 

Tutorial 

By: Robert D. Rclmiller 
Certified Software Corp 
616 Camino Caballo 
fiiii'Omo.t CA 93444 

In any language you need some way to get 
down to the operating system call level, assuming 
your program runs on an operating system. One of 
the most common methods is the use of external 
procedure or function calls. 

The operating systems I have experience with 
generally fall into three categories as far as 
system calls arc concerned. 

1) Parameters passed in registers a l m o s t  
exclusively, error status returned i n  a register, 
examples are OS-9 and PDOS. 

2) A pointer register is used to pass 
parameters, it may point to a parameter block, 
error status returned in a register, examples are 
CP /M�K and VERSAdos. 

3) All parameters passed on the stack, error 
status returned in a register, an example is 
GEMDOS on the ATARI ST. 

Note that only option 3 is easily handled by a 
compiler, since all parameters are passed on the 
stack anyway, no major changes are required, and 
there is no worry about random use of registers. 

Since we are talking about OS-9 here, we will 
only cover option 1. These system calls generally 
have the task of moving parameters off of the 
stack into the appropriate registers, doing the 
system call, and then setting any return values 
back on the stack so the high level language can 
access them. 

As an example of mixing standard Pascal I/O 
with 05-9 system calls, lets look at a program 
that has the job of restoring the module checksum 
and CRC. The program is designed to allow 
multiple modules per file (such as a boot file) and 
will automatically make the distinction between 
OS-9/6809 and OS-9/68000 module formats. 

805 92�·1359 

The program : 

Program validate (Svl,l os9 call example) ; 
type 

(pascal device descriptor for file of byte) 
descr • record 

var 

p modo : byte ; 
p -orr : byte ; 
p-dcv : lonqhox ; 
p -elnt : inteqer ; 
p- elmt : byte 
PYath : hex 

end ; 

C file of byte ; 
m68k : boolean ; (true if 68000 format) 
idx, par1ty9 : byte ; 
parityk, err : hex ; 
scount, count, modsize : lonqhex ; 
p : �descr ; 
ere : lonqhex ; (ere accumulator) 
header9 array (10 .. 18) of byte ; (6809 

header buffer) 
headerk : array (10 .. l$17) of hex; 

(68000 header buffer) 
buf : array ($0 .. $3FF) of byte ; Ilk data 

buffer) 

(SI/dd/pdef/os9calls access external procedure 
definitions I 

beqin 
(SI+) 
open If, cline(l), update) ; (use 1st 

comnand line parameter) 
p :• addr(fl ; (qet address of variable fl 
while not eof (f) do 

beqin (scan Cor header) 
read (f, header9(0)1 ; 
if (header9(0) • $87) or 

(header9(0) • S�al 
then 

beqin (have valid first byte, look 
for second) 

read (f, header9(1)1 ; 
if (header9(1) • SCDI and 

(header9(0) • $87) 
then 

m68k :• false (6809 header 
format) 

else 
if (header9(1) • SFCI and 

(header9(0) • $�a) 
then 

m68k :• true (68000 
header format} 
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else 
exit ; {not a loadable 

module) 
ere :• SFFFFFF ; {initialization 

value) 
if m68k 

then 
beqin {use words) 

headerk 101 :• 

hex{header9[0Jl << 8 + 

hex(header9[l)l ; 
for idx :• 1 to 22 do 

beqin 
read If, parity9) ; 
(build header word.s) 
headerk(!dx) :• 

hex(parity9) << 8 
read (f, parity9) 
headerk(idx) :• 

headerk (idx) + 

hex(parity9) ; 
end ; 

parityk :• 0 ; 
Cor idx :• 0 to 22 do 
{calculate parity) 

parityk :• parityk eor 
headerk (idx) ; 

hoaderk[23) :• not parityk; 
{set parity) 
write (f, 

byte(headerk(23) >> 8)) 
write ((, 

byte (headerk (23))) ; 
(and update file) 
{calculate module size 

(remainder)) 
modsize :• 

lonqhex(headerk(2)) << 16 
+ longhex(headerk[3)) 
- S33 ; 

(do ere over parity area of 
module) 

err :• f ere (ere, 
addr(headerk), $30) 

end 
else 

begin 
{similar for 6809 modules, 
except we work on 
bytes instead of words) 

for idx :• 2 to ? do 
read (f, header9(1dx]) 

par1ty9 :• 0 ; 
for ldx :• 0 to ? do 

parlty9 :• parity9 eor 
header9(1dx) ; 

header9(8) :• not par!ty9 ; 
write (f, header9(8]) ; 
modsizo :• 

longhex(hex(header9[2)) 
« 8 + 

hex(heador9(3]l - SC) 
err :• C ere {ere, 

addr(header9), 9) 
end ; 

(calculate ere using 1K chunks) 
for count :• 1 to modslze>>lO do 

begin 
scount :• 1024 ; 
err :• 1 read (addr(bufl, 

-scount, pA.p_path) ; 
err :• f ere (ere, addr(buf), 

- scount) 
end ; 

(calculate ere over remainder of 
file) 
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scount :• modsize and 1023 
1f scount <> 0 

then 
beqin 

err :• 1 read (addr(bufl, 
SCOUOt, PA•P_?ath) ; 

err :• f ere (ere, 
addr(buf), scountl 

end ; 
(update ere for this module) 
write (f, not byte(crc >> 16)) ; 
write (f, not byte(crc >> 8)) 
write (f, not byte(crc)) 

end 
end ; 

close (() 
end . 

Pascal extension notes : 

1) Extra data types : byte = same as char, one 
byte unsigned, hex = 2 byte unsigned, longhex = 4 
byte unsigned. 

2) a $ preceding a value indicates that the 
value is taken as hexadecimal. 

3) a # preceding a value indicates that the 
value is taken as a byte value. 

4) eor is the exclusive or operation 
5) » is shift right (shift count is on the right 

of the operand), likewise, << is shift left. 
6) the convention of "<data_type> ( <value> 

)" is used to convert the value to the data type. 
7) the exit statement exits the enclosing loop 

(in this case the while loop). 
8) the addr function returns the address of a 

function or procedure. 
9) the open procedure has it's second 

parameter the file name, as it's third parameter, 
the data direction (input, output, or update). 

10) Operators such as not, and, or, eor are 
logical if the operand is boolean, bitwise for all 
others. 

In the file os9calls, f_crc has the following 
definition : 

(On input ace is the ere accumulator, count is 
the data byte count, and ptr is the ADDRESS of 
the data block. On output ace will be the updated 
ere accumulator) 

function (_ere (var ace : longhex ; ptr, count : 
longhex) : hex ; external ; 

i_read is defined as follows : 

(On input buf is the ADDRESS of the data 
buffer, count is how many bytes you want to read, 
and path is the path number. On output count will 
be the actual number of bytes read.) 

function i_read (buf : longhex ; var count : 
longhex; path: hex): 

hex ; external ; 

November '87 43 



In the os9calls file are about 45 other 
definitions for OS-9 system calls. Implementing 
the more obscure system calls is left as an exercise 
for the reader! 

OS-9 does all file accesses using a 2 byte 
"path" number. When the file is opened using the 
pascal "open" procedure, the path number returned 
by the operating system is stored in the file 
variable in the field "p_path". We use this path 
number when we do the i_read call. The i_read 
call is used since it is capable of reading any 
arbitrary number of bytes of data, rather than 
using the file variable definition of 1 byte per 
record. 

The example program is entered using the 
editor, and then the compiler is called to compile 
from the edit buffer to check for syntax. Also noted 
is that the stack size is $46E bytes. 

The linkage creator is called to setup the 
control files for this little project : 

$ lc validate 
an.qaSoft Linkage Creator Version 1. 21 
Copyright 1987 by Certified Software 

Corporation 
Global stack size not determined 
auto setup ? y 
Process Z command line option ? n 
Stack, heap, and Varib size : 600 
Library directory name : /dd/ 
Other pascal files : 
Other assembly files : /dd/pdef/os9code 
Other assembly files : 
Other library files : 
Linker conwnand line info : validate.np 
Hap options : f 
Include files : /dd/pdef/oa9calls 
Include !ilea : 
Debugger options : 
Target debugger options : 
COmpiler options -d 
Conpiler options -r 
COmpiler options -lp62ftw96 /p 
Compiler options 
Assembly options -o 

Assembly options 
Editor options : 
OmaqaSoft 68000 Assembler version 1.21 
Copyright 1987 by Certified Software 

Corpora�ion 
Errora : 0 Code : OOAE Data : 0000 

Varib : 0000 Table 14 of 944 
$ ps validate 

FOR THOSE WHO 

I 

Now in the pascal shell, we can compile it 
using the -0 option, and then run the debugger. 
When we are in the pascal mode of the debugger 
we need to set in the file name we want the 
program to use. This is because the programs uses 
"cline(l )" as the file name. "Oine" is a function 
that returns a command line parameter, 0 returns 
the entire command line, 1 returns the first 
parameter, 2 returns the second, etc. 

<P> sc 

<$> testfile 
<P>g 

Assuming we have a file called testfile (I just 
copied a sample file from the command directory) 
it would reset the module(s) checksum and CRC to 
the correct values in that file and exit. 

This particular program is probably of not 
much use, since the only way the checksum and ere 

should be modified is if the file is patched, and 
the OmegaSoft patch utility includes a command 
to restore the checksum and ere. In fact, this 
example was derived from the applicable 
procedure in the patch command (why write 
something new when you can borrow code from 
something you did before?). 

Next time we will look at doing multi-tasking 
under OS-9/68000. 

OmtgaSoft i1 a rcgiltutd trademark of Certified 
SoftrDut Corporatio", 05-9 a"d 05-9/68000 art trlllkmarlcs of 
Microwart Systems Corporatio". PDOS is a tradtmark of 
Eyri"g Rtttarcll. CP/M-681<. it a tradtmarlc of Digit11l 
Rtsardl. VERSAdot i1 • trtUitm11rlc of Motorola. 

EOF 

68MICRO 

JOURNAL
n.t 

November '87 ·sa· Micro Journal 



FoRTH 
A Tutorial Series 

By: R. D. Lurie 
9 Linda Street 
Leominister, MA 01543 

INSTALLING FIG-FORTH 

Some of you may be considering joining In the 
pleasures of FORTH programming by Installing f1G­
FORTH. so I thought that It would be a good Idea to 
report on my expe.riences wtth the 6809 version. 

FORTH Is a lot of fun and easy to use. lf you 
start off rtght. But FORTH can be a k111er tf you get off 
on the wrong fooll There are two ways to get FIG­
FORTH for the 6809, either you can buy the printed 
listing from f1G for $15 and the Installation manual 
for another $15. or you can purchase one of the 
reasonably priced systems from several vendors In a 
ready-to-use form. I recommend that you save 
yourself a lot of agrtvaUon by buytng a system. unless 
you know how to use the FLEX assembler and have a 
good edJlor. 

The version of FIG-FORTH you get from FIG 
has no Instructions on how to Install It In any 
machine. They assume that you already know how to 
get a complicated program up and running without 
any help from anywhere. The "Installation manual" 
was written for a 6502 processor. and ts really of no 
help, except for the pr1mltlve FORTH editor It 
contains and the f1G glossary (which tncludes words 
not found In f1G-FORTH for the 6809. and v1ce versa). 

f1G-FORTH Is the public domain version of the 
FORTH sold for years by TALBOT MICROSYSTEMS 
(who dJd advertise In 68' MJ, but that ts not why I am 
wrtttng thtsl). I would guess that their manual would 
be the Ideal choice to go wtth 6809 FIG-FORTH. In 
any case, you will need at least one good book on 
FORTH before you can do much wtth f1C-FORTH. 

In order to use FIG-FORTH for the 6809 In the 
form supplied by f1G. you must have the Items Usted 
In Figure 1. 

1. A 6809 computer with �he FLEX (or SK•DOS7l operating 
system. 

2. At least one disk drive. 
3. A tecmina l coiTITiunicating through an /\CIA. 
4. A minimum of 16k of RAM, beyond that required for DOS. 
5. An editor for entering the progr&m to disk. 
6. A macro assembler (the FLEX assembler is as•umodl. 

Figure 1. Tho minimum hardware/sof�ware requirements for 
installing FIG-FORTH. 

As you can see from Item 13, a CoCo cannot be 
used. even tf one of the versions of FLEX or SK•oos 
has been Installed. Unless you are prepared to do a 
lot of assembly language work. don't kJd yourself Into 
tJylng to force-feed f1G-FORTH Into the CoCo. 

Even tf you have all of the Items on the Ust. be 
prepared to spend several (II) hours typelng and 
debugg.lng. before the IJstlng wtll even assemble. I 
found one error In the UstJng; there Is a typographical 
error In the macro for TICK . ThJs can be found at the 
top of page 38. The correct form ts 

1 -IWORDM l . ."-.IMMEDIA1E 

------------------------

Somehow, the two quotation marks got left out 
when the listing was printed. I am embarassed 
everytime I think about how long It took me to flnd 
that this was what was fouling up the assembler. 

Aller reading all of thts. you are now probably 
convinced that you do not want to try to Install FIG­
FORTH. I hope that I have not laid on the cauUons too 
thickly, since FIG-FORTH does work. and It works 
very well! You just have to be aware of the potentlaJ 
pitfalls before you start. 

WHY CONSIDER FIG-FORTH? 
You may wonder why I even bring up the 

subject of f1G-FORTH, tf It Is so hardware UmJted and 
such a pain to get going. My reason Is that It Is the 
only source I know of for a complete 6809 FORTH 
source-code ltstlng which does not require a meta­
compiler or other speclal.lzed software. If you want to 
customiZe FORTH to an unusual hardware 
configuration or to a mlnJmal size for a particular 
sltuaUon. you must have the source-code In a form 
that ts easy to modify and work wtth. and that Is what 
you get wtth FIG-FORTH. 

Frankly. FF9 from Wilson Federici Is a much 
better deal for the average hobbytsL since It comes 
ready to run and Is a greatly extended version of 
FORTH-83. You can easily and readily extend FF9 
further. but you would have a &ot of difficulty making It 
any smaller. since a meta-compiler was used to 
generate the ortglnal source-code. For most of us. 
that Is no problem. provided you can use the "floored 
math" of FORTH-83. 

WHY NOT USE FORTH-83? 

Despite some of my rather loud ranllngs and 
ravtngs about the surprises In FORTH-83 for those 
weaned on f1G-FORTH, I do think that tt really Is a 
friendlier programming haven than FIG-FOR1li. 
However, FORTH-83 does use floored math. ''F1oored" 
math means that any operation In Integer math 
which has a remainder results In value truncation 
(not rounding) toward negaUve-LnflnJty. Of course, 
any math scheme ts floored math. but the expression 
Is not used for the much more common convention of 
ustng zero as the Ooor. 

MATH PROBlEMS 
I am sure that there were some good arguments 

extolling the advantages of mtnus-lnflnlty as the floor 
when the subject was presented to the standards 
commJttee; otherwise. It would never have been put 
Into the FORTH-83 standard. Unfortunately. I have 
never knowingly encountered any of these 
advantages. The big disadvantage, from my point of 
v1ew. Is that FOR'IH-83 can gtve the WRONG ANSWER 
to any dJvtslon problem whJch produces a negaUvely 
signed quoUenL Presently. the only ftx I know of for 
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thJs bug Is to do the division as unsigned, and then 
force the quoUent to be negative after all of the 
dlvtslon is finished. I don't like that soluUon, but I 
don't know of any other which will work tn FOR1H-83. 
If you don't llke that Idea, then you must either use 
FIC-FOR'Ili or FOR'Ili-79 or, else, write you own 
math routines, which will not be a part of the FOR'Ili-
83 standard. 

You may wonder at why this Is a problem, so I 
will give you a simple example from FIC-FOR1H and 
FOR1H-83. The examples tn 

FIG-FORTH: 

10000 355 113 */ 

-10000 355 113 */ 

FORTH-83: 

10000 355 113 */ 

-10000 355 113 ., --> 

31415 

-31415 

31415 

-31416 

The only way to gain speed would be In the 
orlgtnal loading of the FOR1H. lf the FOR'Ili were In 
ROM tnstead of on a disk, you would not have to spend 
the loadtng Ume for the original setup each time that 
you turned on the computer. but there would be no 
gain beyond that. Program execuUon would stay the 
same. 

Of course, the situation would change for a 
cassette tape system. Programs just do not load as 
fast from tape as they do from dl.sk. so you could get 
pretty tired of wa1Ung for your FORni to load. This 
must be one of the reasons for BASIC In ROM on the 
CoCo. etc. I certainly remember the agonlztng wall for 
SWI'P 8k BASIC to load tnto my 6800. Under those 
conditions, I would even have settled for COBOL 
programmtng, If It were In ROM and I had enough 
RAM to go with ltl?l 

SINGLES TO DOUBLES 

Figure 2. An illustr-ation of the difference between division This has nothtng to do with sex! Many FOR1H 
in FIG-FORTH and FORTH-83. words expect to find a double precision (32-blt) 

Figure 2 show that you get the same answer 
when you use the • I operation with posiUve or 
negative numbers with FIC-FOR'Ili, but you get a 
dtfferent answer when you use the same operation In 
FOR'Ili-83. I grant that the dillerence Is small. but 
there should be NO dUTerencel Consider what kind of 
problems you could get Into when trying to move an 
accounting program from FIC-FOR'Ili to FOR'Ili-83. 
Sometimes I think that the people who write 
standards don't live tn the real world O'll grant equal 
time to the opposition)! Now you can see why there Is 
a market for FIC-FOR'Ili and FOR1H-79. 

FORTH IN ROM 
Every once tn awhUe. there Is a flurry of tnterest 

In putttng FORni tnto ROM. This Is a very good Idea 
for use in dedicated controllers. and other such 
devtces, but It poses a problem for the general 
purpose computer. When FORni ts put Into ROM. it Is 
then very difficult to change It, which is the potnt of 
ustng ROM tn the first place. However, the general 
purpose use of FOR'Ili often requires extension of Ole 
dictionary with words which are unique to a 
particular job. Therefore, these words must eltller go 
Into RAM or go Into a new. special purpose ROM. 
Unless you want to keep a library of ROMs. It appears 
to me that one Is better off k.eeptng a library of disks. 

Except tn very special cases. FOR'Ili requires 
some RAM for the Data and Return Stacks. Therefore. 
under normal circumstances, there Is no practical 
way to escape using at least a few words of RAM. In 
fact, I cannot think of any way that a true FOR'Ili for 
the 6800 or 6809 could be written which dJd not have 
a Return Stack. even If you could avoid a Data Stack 
by judicious use of the registers. I am sure that even 
Ole relaUve mulUtude of registers tn the 68000 would 
not remove the necessity for some RAM. because you 
would stlll need Ole Return Stack. As I thtnk about it, 
It occurs to me that Ole way 16/32 bit ma.chlnes 
"waste" RAM. Ole 68000 would probably need more 
RAM than a 6809 to do the same job. 

Some people thJ.nk that putttng FOR'Ili tn ROM 
would somehow make It run faster than the same 
code ln RAM. For the same CPU clock speed. 
assumtng no walt states. programs tn RAM and ROM 
should execute at Ole same speed. so that there Is no 
way for one to run faster than Ole otller. 

Integer on the Data Stack. even though we usually do 
as much as possible with single precision (16-blt) 
integers tn order to speed up program execuUon. The 
quesUon often arises as to the best way to convert a 
stngle Into a double. 

I have the bad habit of slmply stuffing a 0 onto 
the Data Stack ln order to make the conversion as 
quickly and as painlessly as possible. This Is 
acceptable for unsigned or positive 16-bll tntegers, 
but It ls wrong for negaUve 16-blt Integers. If the 
single precision number on the Data Stack Is 
negative, then -1 Is the correct value to stuff onto the 
stack. 

The proper way to do thJs job Is with S->D . An 
effectlve high level definition Is: 

1-1 : 5->D ( n - d ) DUP 0< IF -1 ELSE 0 THEN ; 

You already have th.ls word tn FIC-FOR'Ili, but 
It was left out of FF9. Of course. It would be better to 
define this word tn assembly language If you need a 
speedy conversion. Look at Ftgure 3 for an assembly 
language deflnlUon suitable for FF9. 

CODE S->0 
0 ' 

0 ,U 

MI 

,--u 

NEX'l', 
END-CODE 

( n -- d ) 
LOO 
TST 

IF, 

STO 
COMA COMB THEN, 

Figure 3. FF9 code definition for S->0 

In case you are wondertng. the definition of Figure 3 
came from the FIC-FORTH source-code, and the 
resulting machtne codes are ldenUcal The high level 
definition takes 202 microseconds and the low level 
definition takes 41 microseconds to extend the 
slze/slgn of a negative integer. The high level 
definition takes 182 microseconds and the low level 
definition takes 37 microseconds to process a 
positive tnteger. This factor of only 4.9 Urnes as long 
shows how remarkably fast a FOR'Ili definition can 
be. 
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EXECtrriON TIMES 

I am ln the process of running an exhaustive 
study on the execution speed of most. 1f not all. of the 
common FOR'Ili functions. and I wtll report on them 
as soon as I complete the experiment. At present, I 
plan to compare FlC-FOR'lli and FF9 for the 6809 
and LMl Z-80 FOR'Ili for CP/M. lf l can make It work. 1 
will also download the Z-80 FIC-FOR'lli from the 
CP /M-SlC on CompuServe to be Included wtth the 
others. I should mention that I am using a CMX 6809 
cpu card operating at 1 Mhz. and a Z-80 operaltng at 4 
Mhz. ln a CP/M system. 

As you can Imagine, this study lakes a lot of 
lime, and I have just barely started wtth the FF9. I am 
not sure how long the study wtll take take. slnce I 
want to compare a reasonable selection of definitions 
In both high level FOR'lli and assembly language. 
Furthermore, If I can manage lt. I wtll try to throw In 
as many comparable operations as I can in C, BASIC, 
and possibly PASCAL. Whether or not this can bt 
done depends on both my programming abUity and 
language avallabUity. I would be happy to hear any 
suggestions any o( you would care to make: and 
constructive crttlclsm of the testing method wtll be 
welcomed. I have no ax to grtnd. here. so I don't care 
how long It takes to finish the study. 1f ever. and I have 
no predisposition as to the results. I'll just report 
them as I measure them. 

I mention this partly because of the surpristng 
(to me) result I got from Umlng the IF . .. ELSE ... 1liEN 
branching conditional in FF9. I should not have been 
surprised that a TRUE branch takes significantly 
longer than a FALSE branch (a 4:3 ratlo). The reason 
Is that a TRUE branch simply must execute more 
machine code than a FALSE branch. so It must take 
longer. This Is not unique to FF9, but the ratlo of limes 
to execute the two branches must depend on the code 
written and the cpu used for execution. 

I t  turns out that there Is no significant 
dUTerence in FF9 for the execution lime of the simpler 
IF ... 1liEN conditional, whether the Boolean Oag Is 
either TRUE or FALSE. This Is what I expected, 
Intuitively. but I was amazed to discover that this Is 
not true for the LMI Z-80 FOR'Ili. I suppose that the 
Z-80 JZ/JMP command comblnallon was used to 
write the definlllon. and thls could account for the 
Umtng di1Terence. . 

All of the Urnes are based on "empty" funcllons. 
In that I have found that the Urnes I get are additive. 
so that I can extract known time fractions from an 
expertment so that the dtfference can be attributed to 
a single operation. 

CASE STATEMENT EFFICIENCY 

As you may have noticed. I am partial to the 
CASE ... ENDCASE structure proposed by Eaker In 
FOR'Ili DIMENSIONS. 11/3 . I devoted considerable 
space to It in the December, 1986. Issue of68 'MJ. so 
you can refer to either place for more details on the 
use of this version of CASE ... ENDCASE . 

I was particularly Interested ln seeing the 
results of a tlmtng study on thta subject since I do use 
It so much. The results are summarized In Figure 4. 
This defintuon was called from a nested 

DO ... LOOP structure which executed a total of 
100.000 limes. The reported values are the averages 
extracted from each run. after the time used by the 
loop. Itself. and loading the CONSTANT had been 
factored out. Figure 5 shows this structure. 

: CASE-STUDY ( n - I 
CASE 

0 OF ENDOF 
1 OF ENDOF 

2 OF ENDOF 
3 OF ENDOF 
4 OF eNDOF 

( default I 
END-cASE ; 

\ 235 microseconds 

\ 374 microseconds 

\ 513 microseconds 

\ 654 microseconds 

\ 795 microseconds 

\ 714 microseconds 

Fiqure 4. The "empty" CASE • • •  eND-CASE timinq experiment. 

3 CONSTANT 3 

4 CONSTANT 4 
54 CONSTANT 54 

: TEST 
TIMER-oN 
2 0 DO 

50000 0 DO 

0 CASE-STUDY 
LOOP 

LOOP 
T!lo£R-oFF ; 

\ 0 - 4 and 54 were used here 

Fiqure 5. The nested DO • • •  LOOP structure �aed to call 
CASE-STUDY • 

In order to simplify the test. the value of the 
CONSTANT was changed and the deflniUon was 
reloaded for each value tested. 

When I started to study the test results, I found 
the same ktnd of additive Ume factors as I had found 
wtth other operations. Alter examining these results, 
I have calculated (and measured) that there Is a 

minimum overhead of 214 microseconds 1f there Is 
only one selector. and It Is not chosen. This compares 
to 34 microseconds for a single IF ... ELSE ... 1liEN 
condlllonal taking the FALSE path. Therefore, don't 
use CASE ... ENDCASE for a single cholce-patr, tf you 
have any need for execuUon speed. 

I have not had tlme to determine the cause for 
this very high overhead for CASE ... END-CASE: It wtlJ 
probably tum out to be something obvious, once I get 
a chance to study the sltuaUon. However, It is a good 
example for the adage about taking nothing for 
granted. 

The CASE ... END-CASE construct Is essenUally 
only a more convenient way to program a sertes of IF 
... ELSE ... THEN choices. It Is not a Jump-table! A 
cursory glance at the data in Figure 4 shows that you 
should not use the CASE .. . END-CASE for any 
operations which must be run In the shortest 
possible time. Furthermore, put the most common 
choice at the head of the list and the least likely 
choice at the bottom of the list. For pracllcal 
purposes, the last choice on the llst and the default 
will be selected In about the same amount of time. 
Now I know why some of my programs have been 
running slower than I expected! 

The Ideal use of the CASE . .. END-CASE 
construct Is In an operation Uke keyboard Input 
sorting, slnce there is no possible . way that you can 
type fast enough to outrun the computer. On the other 
hand, a di1Terent selection scheme should be used for 
time- sensltlve operations. such as animated 
graphics. In other words, don't let programming 

habits cause you to make poor programming choices. 

EOF 
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Build the GT-4 Graphic Terminal 
(A Construction Project) 

By: 
Joseph D. Condon 
8072 172nd. Street W. 
Lakeville, MN 55044 
Phone: 612-431-7624 

Introduction 

With the increased popularity of OS9 and other 
multiuser operating systems, there has developed 
a strong demand for low cost hJgh quality ASCII 
terminals. Unfortunately. a good quality general 
purpose terminal will sometimes cost as much as 
the system you connect 1t to. Many of us own or 
use systems capable of supporting multiple users 
with only one terminal attached to them. Having 
a second termtnal tn the den or upstairs out of 
the basement iS a luxury few of us can afford. For 
those of you who do not yet own a system and are 

considering purchastng one of those low cost 
stngle board computers. dont forget that you will 
have to connect a terminal to it before you can 
use it. The additional expense of a good quality 
terminal can sometimes raise the price of a 
stngle board system beyond the budget of a 
typical hobbyist. 

If you are wtlllng to invest some time and if the 
thought of wire wrapping or the smell of solder 
doesnt make you violently Ul, I can show you 
how you can buUd your own ASCII terminal with 
all the bells and whistles lncluding medium 
resolution graphics for a fraction of the cost of a 
commercially avaUable unit. 

How much of a fraction? Well that depends. You 
wm have to purchase a monochrome video 
monitor with a composite video input and a n  
IBM XT compatible keyboard. These two items 
will account for the majority of your expenses. 
With a little bargain hunting you should be able 
to purchase these two Items for under $150.00. 
The remaini.ng cost will be for components and a 
case to put them ln. The total cost for the project 
should be under $250.00 if you. buy everything 
new. lf you have a well stocked junk box you may 
be able to reduce the cost to under $200.00. 

Before committing your time and hard earned 
cash to this project. you probably would like to 
know a little more about what you wUl receive 
for your efforts. The terminal, which I wUl refer 
to as the "GT" (graphic terminal) is a n  
asynchronous. RS232. ASCII type terminal. The 
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' • 
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terminals electronics tncludtng the power supply 
iS designed to flt neatly into a 10"L x 7.5'W x 

3.1"H case available from Jameco Electronics 
(part no. H2507). 

The GT is capable of operattng at speeds up to 
19200 baud. The communication default 
parameters such as baud rate. parity. character 
data length and stop bits are switch 
programmable. These parameters can be changed 
or overridden at any time by use of a buUt tn 
configuration menu which can be invoked from 
the keyboard. The GT's screen format is 80 

characters wide by 24 lines high. The GT 
contains both upper and lower case character 
sets and supports character underlining and 
character reverse video. Editing functions 
include character insert and delete. line insert 
and delete. clear to end of line and clear to end of 
page. The GT also supports all of the standard 
control codes such as clear screen. home cursor. 
Une feed, carnage return. etc. Absolute cursor 
positioning and invisible cursor mode are also 
supported. 

In addition to the previous items. the GT provides 
medium resolution graphic capabilities. The 
display screen of the GT can be considered as a 
plane of pixels 640 wide by 240 high. Each 
Individual pixel can be turned on, off, 
compllmented or tested ustng simple ASCII 
escape sequences. There ts also a fast llne 
drawing function based on Bresenham's line 
drawing algorithm. Graphics and text can be 
mixed and wtll  appear on the screen 
simultaneously. The GT ts also capable of 
dumping to or loading from the host computer 
partial or complete screen images In the form of 
ASCII text records. In combination with a good 
quality keyboard and video monitor. the GT will 
make an attractive first or second terminal with 
excellent diSplay quality for a m1nlmum cost. 
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Because of the amount of Information that needs 
to be covered. this construction project will be 
presented In two parts. The first part 
concentrating on the hardware and the second 
part concentrating on the software. The software 
for the GT Is complete and fully functional. lt Is 
not necessary for the buUder to be a programmer 
ln order to construct a working terminal. The 
software source will be printed in part two of this 
article and wUl also be made avallable by " 68 
Micro Journal" In the form of a reader service 
disk. You the buUder must have access to a 
"FLEX" system capable of assembling the 6809 
source code and burning the object file into a 
2764 type EPROM. For those of you who 
abaolutely do not have access to a "FLEX" system 
or EPROM burner. I can supply a limited number 
of programmed eproms for a price of $20.00 each. 
I really do not have the time or facilities to bum 
large quantities of EPROM's but I will do lt for 
those Individuals who abaolutely have no other 
means to acquire the EPROM. 

The Hardware 

The GT is designed around the MC68B09E micro 
processor. The "E" style processor is slm11ar to 
the standard 6809 except that 1t requires 
externally generated E and Q clock signals. This 
allows for complete synchronization of the 
processor in relation to external events. Th1s 
synchronization ls required in the GTs design. 

The 6809 series processor only requires access to 
Its memory and 1/0 devices when the E clock 
signal Is high or acUve. When theE stgnal is low, 
the processors address and data bus can be used 
by other devices provided the processor Is 
isolated from the address and data bus. This type 
of operation is known as memory access 
Interleaving and Is especially well suited to the 
6809E because of Its external clock requirements 
and Its fixed memory access cycle Ume. 

When Implementing an Interleaved memory 
access design, several points of concern need to 
be addressed. One maJor point Is device access 
ume. As an example, a typical non interleaved 
system operating at a clock speed of two 
megahertz will require memory and 1/0 controls 
with access Urnes of 350ns or less. lf we were to 
Interleave this system, our access ume would 
decrease to 210ns or less. This access time is not 
a problem for today's ram devices but It does 
present a problem for some eproms and most 1/0 
controls. It is possible to find eproms with access 
Urnes below 210ns but the standard two 
megahertz 1/0 controls for the MC6800 family 
have a mln1mum access time of 220ns which 
would be too slow for this design. To get around 
this problem, most interleaved systems will only 
allow interleaved access to ram or wtll restrict 
Its clock speed to somewhere under two 
megahertz. 

To avoid the access ume problem associated with 
Interleaved systems, the GT only allows 
interleaved access to Its ram memory. To further 
slmpllfy Its design. the clock speed of the GT has 
been establlshed at 1.5 megahertz. This allows 
the use of standard two megahertz 1/0 controls, a 
250ns eprom and a 150ns ram. 
The ram memory addresses of the GT are 
interleaved between the 68B09E processor and 
the 6545A video controller chip. The 
mulUplexJng of the addresses are handled by four 
74LS157 mulUplexor chips. The systems E clock 
signal Is used to select the source for the 
mulUplexing circuits. During the Ume when the 
video controller has access to ram, the 
processors data bus Is Isolated from the rams 
data output lines. This Is accomplished by the 
74LS245 bidirectional buffer chip. Once the ram 
has been addressed by the video controller. a 
shift register Is loaded from the rams data output 
after the rams access time has been met. ThiS 
data Is then shifted out of the 74LS165 shill 
register at the rate of 12 megahertz, each data bit 
representing one pixel. During this access period 
it ls necessary that the rams R/W signal remain 
in the read state condition. 

In order to create a video image, in addition to 
pixel  Information we must provide 
synchronization signals for the video display 
device. These synchronization signals both 
horiZontal and vertical are generated by the 
6545A video controller chip. The 6545A also 
generates cursor and video enable signals which 
are all latched into a 74LS75 at the same time 
that the shl.ll register is being loaded with ram 
data. The latched data and the shift registers 
pixel information is then combined to create a 
composite video signal that Is suitable for our 
display device. 

It is imperative that all of the before mentioned 
steps occur at precisely the same point in time. A 
lime variation of only 20ns will be noticeable on 
the display screen. Because of this critical t1m1ng 
It Is necessary to compensate for di1Terences in 
propagation delays of the different chips being 
used. This Is accomplished by using multiple 
buffer gates in series to delay certain critical 
signals such as the latch enable signal. The 
appearance of these buffers may appear 
redundant In the schematic but they are 
necessary for proper operation of the GT. It ts 

also advisable to use only the "LS" versions of the 
7400 series integrated circuits. Substituting non 
"LS" devices with di1Terent propagation delays 
wJll probably affect the quality of the display 
Image. 
The clock generation and Umlng signals 
required by the GT origtnate from a 12 megahertz 
crystal oscillator. I chose to use the oscillator as 
opposed to a discrete crystal in order to reduce 
the component count of the GT. The frequency of 
12 megahertz Is arrived at by the following 

-------------------------------

'68' Micro Journal November '87 49 



explanation. A standard video monitor has a 
horizontal scan Ume of 63.5us. Approxt.mately 
80% of this Ume can be used to display video 
information. The remaining 20% of this lime 
will be used for horizontal sync and blanking. 
The amount of Ume allowed for display data Is 

therefore 50.8us. 

SLnce each display character frame Is eight 
pixels wide and we wish to display 80 characters 
per line, we are therefore allowed a time of 79ns 
per pixel. This gives us a clock frequency of 12.6 
megahertz. Since a 12.6 mhz oscillator would be 
hard to find. I chose the closest standard value of 
12 mhz. This means that we wUl be displaying 
data for 84% of each horizontal scan Ume as 
opposed to 80%. This increase in display Ume 
may requlre a slight adjustment of the monitors 
horizontal width control Ln order to display all 
80 characters. 

The oscmators output is fed dlrectly Into the 
shift register and is used to clock the data bits out 
to the display. This clock is also fed into a 
74l.S193 counter who's outputs are decoded by a 
74l.S138 into eight individual state signals. Four 
of these state signals are used to set and reset two 
flip-flops which generate the systems E and Q 
clock signals. Another flip-flop is used to 
generate a ram enable signal which in effect 
disables the ram for a short period of Ume to 
allow for multiplexor address stabillzatlon 
during the select transition time. 

The state three signal is used to load the shift 
register and to latch the control signals coming 
out of the video controller chip. Notice that the 
clock signal drtvtng the counter is delayed by two 
inverters in relation to the shift registers clock 
and also the state three signal which latches the 
video control signals is delayed in relation to the 
shift registers load signal. These delays are 
needed to compensate for differences In 
propagation delays which would affect the 
quality of the GT's display. 

Control of the ram data buffer and the ram R/W 
signal is derived from the Inverted system E 
clock signal, the processors address 15 line and 
the processors R/W signal. Decoding of the RAM. 

PIA, ACIA and VID enable signals are handled by 
a second 74l.S138 decoder chip who's outputs are 
only enabled during the high portion of the 
systems E clock signal. Notice that the lower four 
outputs of the decoder are not used. These four 
outputs correspond to the memory locations 
occupied by the ram and are not needed since the 
ram buffer Is already being controlled by the 
processors A15 line and the systems E clock 
stgnal. 

The ACIA control used ln the GT is a 6551A This 
controller has an on board baud rate generator 
which can be controlled by software. This allows 
for changing the terminals baud rate without 

having to physically alter the circuit. The 
MAX232 driver chip is a fatrly new device on the 
market. With the addition of four capac.ttors. the 
MAX232 can generate the positive and negative 
RS232 stgnal levels from a single five volt 
supply. This greatly reduces the total number of 
components required for RS232 compatibility. 

The PIA control serves several functions ln the 
GT. The A side data port of the PIA is used to read 
the configuration switch settings. The CA2 signal 
is used as an output which tri.ggers a one shot 
which sounds the piezoelectric beeper. The B stde 
of the PIA Is used to access and control the 
keyboard. 

The keyboard used with the GT must be an IBM 
XT compatible keyboard. This type of keyboard 
transmits Its data Ln serial fashion. Each scan 
code received from the keyboard is eight bits Ln 

length and is preceded by one start bit. The start 
bit and data bits are shifted out of the keyboard 
In synchroniZation with a keyboard supplied 
clock signal. The data bits are vaUd durtng the 
fall Ume of each clock cycle. The 74l.S164 shift 
regtster, flip-flop and inverter make up a nine bit 
shift register. When the last data bit is shifted 
into the 74LS164, the start bit is shifted into the 
flip-flop. This resets the flip-flops Q not output 
which Is connected to the PIA's CB 1 input. This 
transition of the CB1 input causes the PIA to 
generate a processor interrupt request. When the 
processor services the interrupt it first reads the 
B side data port of the PIA which will contain the 
keyboard scan code received by the shift register. 
The processor then toggles the CB2 output line 
low and then high which resets the shift register 
and flip-flop in anticipation of the next scan 
code to be received. It Is important that the 
processor clears the shift register and flip-flop 
before the next scan code begins to shift ln. If not. 
the GT would loose synchronization with the 
keyboard and only garbage would be received. 
Because the 68B09E can service interrupts much 
faster than the keyboard can generate them, this 
is not a real problem. 

Well. that pretty much covers the theory behind 
the GT's hardware design. It is not necessary to 
understand all of the detaUs involved with the 
GT's design ln order to buUd a working termLnal. 
I just thought that the explanation would be of 
interest to those who may want to modify or 
expand upon the basic design of the GT. 

ConatructJon 

A picture of the GT's circuit board layout is 
included with this article. The picture is not to 
scale, however the grid markings on the board 
are one tenth of an inch on center. The 
construction technique I recommend is wire 
wrapping. For those of you not famUiar with this 
type of construction, I will try to gtve you a few 
quick pointers. 
--------------------
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FirSt of all. the board must be cut to size before 
any components can be mounted. After culling 
the board to size you should then drill the eight 
mounting holes and the one additional hole 
needed to attach the regulator and heat slnk to 
the board. Notice the three holes across the 
center of the board are drilled between the 
existing prepunched grtd holes. 

Once drilled. I would suggest laying the 
board on a one lnch thick piece of styrofoam 
lnsulaUon so that the discrete component 
mounting pins can be easily inserted. I 

recommend using Vector T-44 type plns. These 
pinS need to be Inserted wherever discrete 
components are to be mounted. such as by-pass 
capacllors. reststors, dJodes etc. Once the plns are 

inSerted you may then solder ln all of the discrete 
components. 

The next step after removing the board 
from the styrofoam base Is to mount the cable 
connectors and the beeper. I prefer to use quick 
setting epoxy for this. Next lnsert all of the IC 
sockets but do not glue or fasten them to the 
board. The wire wrapped on the underside of the 
sockets will hold them ln place. 

Before you start to wire wrap. label the 
components and IC sockets on the underside of 
the board. Remember that pin one on a IC wlll 
vary depending on how you view the chip (top or 
bottom). Now you can start wrapplng. I prefer to 
use pre-cut, pre-striped wire but thats entirely up 
to you and your budget. Each lime you wrap a 
wire, mark the wire on the schematic wllh a 
yellow magic marker. This wlll lnsure that you 
do not mtss any connections. Because the GT Is 
fairly small and has few Integrated circuits, I 

decided not to run solJd Vee and ground busses. 
You should wrap the Vee and ground wires first 
before any other signals and you may want to 
double up on the ground grtd to lnsure noise free 
operation. 

. _..,_.._ .._.. __ . . . 

After the wire wrapplng Is complete you 
will need to mount the board ln the case. You wtll 
have to use one half lnch spacers to provide 
clearance for the wire wrap pins. I wont go lnto 
detaU as to how or where you should mount the 
power transformer. plugs. swttch. fuse holder, 
etc. Keep ln mlnd when you are wtrtng for 120 
volts ac to be careful and provide proper 
clearance where needed. 

The last issue I want to discuss Ls parts 
and where to get them. All the components for 
the GT can be purchased from Jameco 
ElectronJcs except for a few odds and ends like 
the piezoelectric buzzer and power transformer 
which you can pick up at your local Radio Shack 
store. All of the parts used ln the GT are standard 
off the shelf components and can be purchased 
just about anywhere. You may want to shop 
around for the best prices but I think you wUl 
find Jameco Electronics hard to beat for this 
project. 

As for the keyboard. I use a JE1015 from 
Jameco and it must be used ln the XT mode of 
operation. 1 have not tried any other keyboards 
on the GT but If It Ls XT compatible. it should 
work. The monitor I use Is a NEC JB-1201MA 
character display. lf you shop around. you should 
be able to pick one up for about $80.00. Just about 
any standard composite video monitor should 
work wtth the GT. 

Although any XT compatible keyboard 
and any composite video morutor should operate 
correctly with the GT. I cannot guarantee that 
they will. All I know for a fact Is that the JE1015 
keyboard and the JB-120 1 MA monitor work 
properly with the GT. 

Well, that about does It for the hardware 
portion of the GT. Next month we can all change 
hats and become programmers. As I menUoned 
at the beglnnlng of this article. you don't have to 
be a programmer In order to buUd a functlonlng 
GT termlnal but you should at least be famJ.llar 
wtth the software ln order to exploit the GT to it's 
fullest potential. See you next month . 
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Bit-Bucket By: All of us 

Cootlnued from Sept. 87 

A PL/9 Interface for ISAM 
by: Manin C Oregorie 
10 Sadlers Mead 
Harlow, Essex U.K. 

t• MU I.IP ., let> pu-t.er ptr/IUI polr •/ 

pr�e t._r .. un�-· .lct>,n,.ptr,IU\1: 
�-r lz 
1�·21 
ict>(il•.ptr. 
icbti•ll•ltlu 

onclptOCI 

�re lu..IU11¥e .ott): 
inuQer n1 
n-O: 
otUle OU(nl n-nH; 

endproc nz 

t• c:opy ¥e• conwrt1no �o u-r cue ClUe opocl •/ 

procecNre 1.--1¥e .o, .dr lnteqer lenqtblt 
tJyte Ct 
lnteoer 1: 
1-<1: 
..t>Ue 1<JenoUI 

beQln 
o-0(11: 
if c>-'• .and e<.-' z then o-c-1201 
dill-e: 
1·1•1• 

-· 
dtll-o: 

..tproc .dz 

proc:ecNre 1o-t¥e .c.ndlr 
inteoer r: 
lt : .c.nd<. tlrot u- /• unoiQM<t •/ 

r-.hlrt 
•.l• 

r-t.lopoo• ......... tlrn: 
�ln�r r. 

procedUre 1.-c:learllnt-r .1d>lr 
inteoer 1: 
t-o: 
npeat 

ld>lll-0• 
1·1•1• 

until 1>24: 
endpi'OC:I 

J• � •tup COde Cor te.tdy And tor.t •/ 

pr....-.re l.-oetup(1nt-r .1cb, 1dr ¥e .octlon, .�: 
lnteqer rlen. klenl: 

1.-c:learc .1ebl: 
1cb(lll•ldl 
1-rM( .tel>, 0, .iebU31,21z 
t._ru(.1cb,1, .oct1on,2)1 
t._ru(.lcb,2,le--s>Y(,,...., .1d>ll41,h .. l�bl.-11, 

io• llbt.nuell: 
-

1d>(241•rlen: -

t._r•l .1c1>,3, .1d>(241,21: 
ld>(UI-I<lenz 

-.lproc:: 

J• CDip&N • key vtth a cecord •/ 

procedUre ut.d\Cbyt• ·•ev� .rect inteoec lth) 1 

1nteoer l,r. 
1-o: 
...0: 
..t>lle l<lU: .end U)'lil .end ncUI 

beQln 
IC lleyUIOreclll u..n r-100: t• key ,_tcb •t 
1·1•1• 

-· 
en<lprOC fl 
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prc�<»C�Ure -!At\&.1 llnt.eoer .ICbl: 
-proc lnteoer ld>(UI: 

pr-e reacly(lnleqe< .lcb, ldr ¥e ·-• lnt-r rlen,lllenl: 
l .... t.up(.ieb.lcl, .hrdy . ....... , rlen ... Uen), 
leu(.1cblz 

oncsproc cl.botatuo (.let>) : 

procedUre rlnlo11(1nteoer .1cblz 
t._ ... , .ld>, 1 • •  iotln,21' 
lou(.1d>lz 

�oc dbotatua 1 .lei>) I 

prooecluore abortllnt.eoer .ld>l: 
t._r .. ( .lei>, I, .laalK. 21: 
lou(.ld>lt 

enclproc: dbotatuo(.1d>l: 

procedure poaltlon(lnteqer .ld>r ¥e .aod)r 
inteoer JU 
,...h""'P'•I • .-11: 
1._rM(.lcl>, l,x,21: 
u •-.htrt then 

lo-raa( .lei>,� • .  aod., lou lUI ( .0011111 
1C .0011-.tlrot .oc .aoO-.Iut-.or a•.htrt o­

h•t.lct>l 
elae 

leb(U)•201: /• reply 201-r- ftrb '/ 
�oc dbotatuo ( . lei> I : 

procedure obta1nllnlll9or .lcb: ¥• .OOII,.reclt 
lnteqer ptr: 
1eb(U)..Ot 
ptr-1-(.001111 
.U .Old-. tir1t .or .CRCt-.laa1. .or ptr•.iatrt then 

pooltlcn( .lei>, .00111: 
it dbat.wo (.lei>) -<I Olen 

beQln 
1t .-.laot u.n 

ptr-hupoo(.prevlowl: 
it .-.tlrot .or �r-.htrt \.ben 

ptr-1-o(.nextl: 
lo-ru(.icl>, l,ptr,21: 
1 ._ .... (.1Cb,5,.rec,1Cb(2411t 
t .. (.ld>l: 

-· 
1r ! .0011<. rtrot Olen 

it dbotatuo C .lcbl � \.bon 
1d>U21...,.tdi(.OOII, .rec,lcb(2211• /• �be rlqht ncordl •/ 

endproc clbotatuo(.ld>l: 

procedure ot.ore(lnt."'JJr .ld>: byto .reel; 
1-ru(.ld>,l, .badd,21: 
l._ru(,ld>,5, .r.c,1Cbt2411: 
leut.ld>l: 

enctproc dbotatuo(.ld>l: 

pr-..re oraM(lnt-r .1d>lz 
l._r .. (.ld>,l • •  l�.21; 
1u.(.ld>lt 

endpt'oc dllortatuo 1 .lcbl 1 

procedure � ty tlnt-r .ld>r byto • reel: 
eraM C .let») 1 
it clbotatuo(.lCbi..O u.n 

n,ore 1 .1(1)� • rec• 1 
ondproc dbotatu.o 1 .ld>l 1 

�e roorqanhe(lnt-r .ld>lt 
t._r .. (.ld>,l, .loreo,21: 
iou(.ld>lt 

-proc dbotatuo(.id>l: 

procedure ro.--�(lnteoer .lcb, lcll ¥• ,,..,.., 
tn.._r rent, rlen, klen) 1 

t._tgp(.1cb,1d,.hcrt • •  �.rlen,klonl: 
lCbUll•rcnt: 
1-r•(.lcb,4, .ld>(231,211 
iu.(.lCblt 

onclproc clbotalua ( .lcbl: 

EOr 
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Dear Mr. WilliamJ, 

Last month I was pleased to discover the existence of your 
journal. Like most of your readers, I too am a die-hard. 
Back when IBM stonned the country, [ was angered that Big 
Blue chose Lntel processors for their line of peTSonaJ 
computers. Everyone who reads your journal knows that 
Motorola makes a superior microprocessor, but you know the 

market. It is like a swarm of lemmings that all follow IBM 
like it iJ the only computer company. Don't get me wrong. 
Good things came fonn the PC/XT and PC/AT. Five years 
ago I never would have dreamed that I could buy a Mbyte 
hard disk for less than $300.00. They are pretty good 
machines. Everyone knows that it could have been a much 
better machine if it had started out with an MC68000 engine 
under its hood. 

But even though I am still mad at IBM to this day, I frnd 
relief in discovering your journal. Your subscribers are a rare 
group of people just like me. It is lonely out here. Most of 
the people I know who are int.erested in computers are either 
Display-Write Grunts or Lotus Zombies. That is little bener 
than being completely computer illiterate. The days of the 
computer hobbyiJt seem to be dwindling (even though "we" 
built the indwtry). But I know there is hope. I mwt admit. 

I own an IBM clone. But I also have an MC68X:XX software 
development package fonn SOS Inc. which I have big planJ 
for. I am hoping that a few of w die-hards can get our heads 

together and make a big spla.sh in the micro-computer 
industry. 

Just a little biographical infonnation. I have been a 
computer hobbyist ever since I dropped out of graduate 
school in wildlife biology in 1979 (and abandoned my 
Master's Thesis on Lizard Ecology and Behavior!). After 
doing laboratory analyst work and being unemployed for 
several years I am now a computer systems analyst in the 
chemical manufacturing industry. This September will mark 
my third year of computer work for my company. I now 
have a hand-full of systems running out in the planL I have 
many very promising ideu and some of those will be filed 
with the U.S Patent Office. My experience is primarily with 
software but I am very interested in hardware too. I would 
like to use your journal to reach others like myself who are 
either amateurs or professionals with big commercial goals. 
If any of your readers are interested in developing and 
marketing some ideas (wing Motorola parts of course) have 
them write to me al: 

Advanced Process Control 
Rohm & Haas Texas, Inc. 

Deer Park, Texu 77536 

Enclosed is a check for a 3 year subscription to 68 MICRO 
JOURNAL. Thanlt you. 

Sincerely, 

Paul K. Mckneely 

ar=, 1nc: 

50 West Hoo- Ave • 

...... Arizon. 85202 
Tel (602) H2-5559 
Fu. (1502) M2·5750 

ReecMt Con!Kl: Mille S&ephens 
Edilorill Conlact: Colmll Pabouc1Sidll WESCON BOOTli: 5607 

lOAf FAMILY OF lllllUSftiAL MICIIOOOMPOTIUIS PDFOIQCS 
IN IIAAS8 ltlrVl-.a:NT. 

IG.SA, U, hpt-c 25, ltt1·-CUPAC &AnOUACU ita at>tcy in 

tb.e eyat. ... bualneaa vit.h tbe lntroctuctlon ot a new faaily of 

ve.raatlle alcroCOIIIPUter ayat .. • •i-d at Ute ind�trl.&l 

.._.ket.place. The GISCC.O ie a poverfu.l ceal-t:!..e. �Wlt:l­

taatiOCJ a.lccoco.putec ayat.. in a ruQc;ed &nd co.pact ainole 

b•iq·bt a·urocacd packaqe, that allova the uaer to eonitor, 

teat and auto .. te proc••••• in a vaciety of bazab 1nduatr1a1 

and a.111tary envlr·oNHnta, 

ne G&SCOMP ayat.. 1• intended to be uaH aa a p�ceaa or 

call control lac 1n factory autoaatlon a.ppllc•t1ona. The 

G&SCCIH" la ideal toe u.ae •• 1.-bedd.ed co.putera 1n 

lntelll9ant .. chi ne toola a.cd apecial.i•ed lnatru.etlt.at1oo•. 

The G&ICCMP ayat... can alao be ua.cl .. total ha..rcbrace and 

.attwar. develo�nt workatatlona. 

The CZSCONP offer• the hioba•t level of proe .. aiDQ powec for 

ayat-.. of lu claaa and al••· At t.be low eDd of C&.SPAC'a 

offuift9 1o the C&SCOMP UOO·M vhieh u•e• en e Mils lS·bit 

'1000 aic:ropcocuaor and coaaa aq\lipped v1.tb t.vo 1 MoaoQ&byte 

3. 5" floppy cUok dzlveo ond 512 IU lobytu of !IAN The -ot 

povecful -.c of the CltSCOICP fA&ily h tche CESCCKP 1340· 

P/K7 which teatucaa a very bi9b pecfonaance 32-bit 61020 

aicropcocaaaor nannln9 at 16 1 Mlh with a 61181 aclt.baetlc 

co-pcocaaaoc, 2.5 Me9a.byt.ea of AAH, 1 )Y.Qaby·te of l.s• floppy 

4iak atorao• and •o MeQ&bytea of b.&.rd d.ialt atocaoa. Several 

varlatlona ot t.h••• ayat .... ate offered by GUPAC de�nclino 

on the aaount of proceaai no pow• r needed a.ncl t.he required 

d.iak/ltAN atoraqe c•pacity. The open 0 ... 64 bua arehlt:ect\l.re of 

the ayat ... allowa aeaory expanalona up to 32 Me;abytea. 

Tb• GJ:SCCKP ayot•• 1a ouppochd by th• OS·9 cUolt o�utln9 

ayat .. wb!cb la well accepted and faailiar to the aut:o.atlon 

1nduat�. 01•9 featur·ea an adva.nced "UMlX-Lite• at:rueture a.a.d 

fora. A ap4tcla1 library allow• o.s ... t to run pcovr. ... w-ritten 

toe tJ'MtX i_n C. Unlike UNlX. however. OS-9 teatu.rea a lean &.Dd 

fut eoctular atruct.ure that C.M eaaily he put into "'* for 

d..lakl••• ayat .... T'be l''eal ... tU.., ault1.-tukJ.ft9 nature ot OS-9 

penaita the uaer to cSivlde bia appllc.atJ.on.a into •• .. r•� 

concurrent taalta, wbile allowlft9 rea.l-tt.e r.aponae to 

out aiM event.a. The aod:ular. -vlt:i-·uaer acehitecture of os ... t 

per.lta the addition of a nev o•ec to the ayat .. ia no tt.e. 

O.pe.nd.lft9 on t.ba lo.d of work. tbe G&SC:C»cP ayat- will 

•"PPPrt up to 16 vaera on lin-e alaultaneouly. 

lloec, &Ad a C c-Uec. otbec hi9h l.e,..l 1AA9"•9• 

interpr•teca or ca.pllera an op·tlonally avallable for 

f'ortra.n. rortb, kale and Paacal. 
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A key feature of the c.&SCOKP ayat- ia ita open G-64 bu.a 

arc.hitectuce vbicb allova a d.eqr•• of cvatoalaation vb!ch ia 

u.oa,;rpa•a.ct in the induatcy Tbia cuatoai�:.ation ia eaaenti&l 

in order to ... t tbe apeclflc ceqQlr-.nta of .oat indua·t.rlal 

a.pplic:.tlona. ror inatanc•� a C&SCOKP .. y be contiqv;red aa "' 

data ac:q><hition ayot- by add.in9 01>&109 I/0 .odul•• and 

act41tlon.al nonvol.atile atocao• --.ocy. Or� by &ddJ.nq .otoc 

COftti'Ollec ca.rd.a and indu.atrial l/0 lntecfac••� tbe C&SCOKP 

ca.n be tbe .. 1n contl'olll.oo u.nit of a aillln.o .. chine. 

A G&.SCOMI' ayat .. typically pl'ovlct.a I unu.aed alota, ._.eh of 

wb!cb can accept any one of th 150 o-'• board l .. el proc:tuc'ta 

iD G&lPAC' a utal09. Tba �caCP vill aJ.ao ac:c:apt G-U buo 

board level produc·ta fr� any of tbe .ore than 30 l.ru:lepenct.nt 

G-6• bu• vendor a. Tbe G·64 bua la a aecond qeneration 

.Ucroco.puter architectuce ai .. d at llidca.nge induatrlal 

appllutiona. 

GISCONP ayat .... are clealonad to co..un__tcate with til• operator 

wlt.b a atandard CAT tecwin.al. It ia &lao poaalble to con.nect 

qrapb.lca e.arda into the ayat.. to c:Uaplay h.iqh ce•olutJ.on 

pictodal Lnfonution of UO by t80 pLxalo to 102t by IOH 

plaala in 25' colora out of a palette of 262� 1'4 The uaer 

ea.o eully inatall one oc .ore of �he•• qraphic:. c:ontrollel'a 

iAto the .... bactplan• to aiaultaneoualy control ault.i.ple 

dhplayo 

Another vaique featvre of the CZ.SC'OHP ayateaa la tbelr 

netwocklno eapa.billty Uainoo CE.SNCT, • proprletazy oatvock 

pcotocol froa CUPAC. up to SO G:UCXICP ayat... c.an talk to 

one anotber over l, 000 feet of �1&1 c:able. The Netwock 

opecatea at 100 klloblta per aecond and aebiev-u very b.i9b 

tbro119bput tbanb to ito •uparior C$)01/CA (Co11h1on S•noa 

INltipla Ac:c:au I Collioion Avoid&nc:al arbitration and ito 

Direct �ry Ace••• operation. C:ISKET'a coat per n.od.e ia a 

tcact10ft of tbe typlc.al coat of .aore publlclaed networlt:a auch 

a a &therftat or MAP. 

A varalon of tbe G&SN&T contcollec boa.rd ia to be �:alaaaed by 

GE.SPAC for tbe VMI bua. Th.ia connection will a-llow G&.SCONP 

ayat.... to perfom •• a front end proceaaor vltb VM& baaed 

aupervlaora ln a biararcMca.l, cUatrlbuted proceaaln9 

arcb!tectu�re. Tbe network ia totally lnt.egrat.ct into the dlak 

operat.Lnv ayat... thua allovlno tcan•p.rent ace••• to all 

reaouccea. ror lnatance, all orapbic ac:reena, dlak atorage 

and c�unlcatlone porte ace acceaaible fcoa .ny pcoc•aaor 1n 

tM e•tvociL. 

roc uae in tb.a -.oat aevere anvlc·oaaenta. •h•r• .. ch&n.ic-al 

cl.lak ct.rl.-.. ac-e oot .alloved. tU G&SCOCP caa run vitbout a 

41a.IL. la tb.la -.o4e of operatloA. the ayat-. ea.n boot f.roa 

the ope_rat.laq eyat-. and appllc-atloo provcaaa loc.ated in 

U-. TM G&lcaCP b abo aJrP&lld&bla to .,.. a buhb�a -ry 

cartrldqe ayat .. for uae in tbea• 60Ylconaent,a. Uainq �� 

a dJak b.aaect C&.SCCIMI' located la a ele&n •nvironaent ca_a aerve 

u file aei"Yer for aev•ral. ROM baaH C1.SC'OIICP ayat... on the 

Urah factocy floor. FOR THOSE WHO 

I 

Tbe ClUCOMP ayat .. u.aea a eodu.lar azcbitectuE• vitb all •it&l 

functlona reacUly acee•albl• behind tbe fEont panel for euy 

ouvic:a and .,.panaion. Tt.. ay•t- h t..oed on tt.. 100 by 160 

llilllaatar (t" x ,.25"1 G�'• buo &ucocacd and , .. ,.,.. .. a 

I"V9'9ed OtW 41,12 pill-in•aocket baclt·pla.ne a.rc:..hiteeture.. Tb4' 

--.11 toea factor of tbe card.a and t.b.• auperlor DlW 

.-i.bcatlon� aAd cor roe loa du• to &!.rborne c:ontaalnat ... 

Ga.SCOMP le pack.ao.ct ln • table •ncl.oau.re for de••los-ent or 

laboratory envlroQaent oc ln a 1t• rack for .av.ntl.nq i-A a 

NDG. encloaure or d.ic•ctly into the appllc.atioa. &.ach GUCCICP 

ayot- includ&o a 200 tlatt -· ouppJ.y. 

other veralona of the C:Uc::c»cP ayat-a, ualnq t.be 1021' 

aiccoproceaaor and the MS·OO.S operatinq ayat..... are alao 

available fro. G&SPAC. 

C&SCOHP ayataaa era available nov, price• atart at $3995 for 

alnCJl• qua.ntity Ol'dera of th• baalc ayat.,. confiqucatlon. ODC 

diacounta are avallable for larCJ• quantlty ocdera. 

••• 

d �WIN��t! 
� ........ � .. """'Ciftc•• 
�"" ,..........,....._�)f'li·Nf4ll"""' 

, .. 1:'· 4l)l.' 
,__.. 't'""'41JW,II'ti'}C. 

..._ __ 

COLOUR GRAPHICS AND GKS ENHANCE 
MC68020 WORK STATION 

Windruth Micro Systems Limited are pleased to announce the 
Immediate availability ol a high retolution graphics adapter for their 
Omega wofk station. The Omega Incorporates the Motorola 32·bit 
MC68020 proc:euor with the MC68881 maths c:o·proc:essor. The 
OS·9168K multl·usertmulll·tuklng operating system fully exploits the 
advanced features of the Omega hardware. 

The colour graphics adaptor Pf'Ovides a 768 x 576 x 4 bitS/pixel 
resolution. Up to sixteen colours from a pallette of 4096 colours may be 
displayed simultaneously. The adaptor lnc:oporates 512K of dedicated 
memory and the Hitachi H063484 Advanced CRT controller. The 
adapter Is supplied with a complete terminal emulatiOn device driver for 
05·9. This enables the user to dispense with the normal serial terminal 
re;<l

ulred for the main user. Also Included Is a graphics interface library 
which enables the user to plot lines. circles. re<:�a!'9les , etc as a series ol 
high level commands. A complete package which includes the NEC 
Multlsync colour monllor. a trackerball, and a keyboard with 24 function 
keys costs £1660. When added to the base price of the Wlndrush 
Omega with OS·9168K Professional the total system price comes to 
£4650. 

The Omega Is su�ied with five RS.232 ports which may be used to 
accommodate adclltional users or used to drive serial printers. Alto 
included as standard Is a 20 Mb WIOChest« hard disc. a 1 Mb 3.5 inch 
lloppy disk. 1 megabyte of zero wait·stale. norHolatile Static RAM. A 
parallel print« port and a clock calendar are alto lnc:luded. 

GKS (level Oa) u defined in British Standard 856390 is available for 
£1250. TMGKS kemellnc:tudes 'C' language bindings. 

The Omega Is further ltlhanced by options which include an additional 
megabyte of memory, a nine port RS·232 interface and an IEEE488 
Interface with a G-&4 bua expansion adaplof. 

NEJ·:JJ TO KNOH' 68MICRO 

JOURNAL
n.c 
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I ( Classi fieds As sunmiued- No Guarantees ) I 
AT&T 7300 UNIX PC, UNIX V OS, 1MB Memory, 20MB 
Hard Disk. 5" Drive, Internal Modem, Mouse. Best Offer Gets 
h. 

S+ System with Cabinet, 20 Meg Hard Disk & 8M Disk Drive 
with DMAF3 Controller Board. 1-Xt2 Tennina.l 54800. 

DAISY WHEEL PRINTERS 
Qume Sprint 9 - $900 
Qume Sprint 5 - $800. 

HARD DISK tO Mtgabyte Drive-Seagare Model 1#412 $275. 

3- Dual 8" drive enclosure with power supply . New in box . 
SI2S each. 

5- Siemens 8" Disk Drive , $100 each. 

Tano Outpost 0, 56K. 2 5" DSDD Drives, FLEX, MUMPS, 

$495. 

TELETYPE Model43 PRINTER- with serial (RS232) inter­
face and full ASCD keyboard . $250 ready to run. 

SWTPC S/09 with Motorola 128K RAM, l -MPS2, 1-Paralell 
Pon, MP-09CPU Card - $900 complete. 

Tom (615) 842-4600 M-F 9AM to SPM EST 
••• 

I Want To Buy 

OlMJX 1#68 DMA FDC. Price and details to 
Roger Steedman 
RMB 9010 OMEO Hwy 

Sarsfield 3883, Australia 
••• 

PT68K·IA (SameSBC as Mustang-08/A). 12 MH:t68008,768 
K RAM. 2-80Track, 2SM Hard Disk. $1500 
Man in Bose (415) 351-7297 

••• 
SWPTC 6809 with DMAP2 Subsystem, two Serial Ports, 
Televidoo 950, NEC 8023A Printer, Milgo 300/1200 modem. 
All fot $900. 
AI (214) 262-1286 - 7pm to IOpm CST 

!!! Subscribe Now!!! 
68 MICRO JOURNAL 

OK, PLEASE ENTER MY SUBSCRIPTION 

Bill My: Mas:tercard 0 VISA 0 

C.rd , ___________ Eltp. Date _ _ _ 

For I Year 2 Yean 3 Yean 

Enclosed: s ____ _ 

Name ____________________________________________________ __ 

Street _____________ __ 

Clty _______ .State __ Zip-------
Country _____________ _ 

M1 Computer($: ------
Subscription Rates 

U.S.A.: I Year $24.50, 2 Years $42.50,3 Years $64.50 

•Fordp Surface: Add $12.00 per Year to USA Price. 

•Foreign Airmail: Add $48.00 per Year to USA Prl�. 

•Canada& Mexico: Add $9.50 per Year to USA Prl«. 

•u.s. Currency Cash or Check Dnwn on a USA Bank ! 

68 Micro Journal 
5900 Cassandra Smith Rd. 

FOB 849 
Hboon, lN 37343 

� L1�� 
:relephone 615 842-4600 

Telex 510 600-6630 

II 

Clearbrook "Software Group (604)853-9118 �i CSG IMS Is THE full featured relation· 
aJ database manager for OS9/0SK 
The comprehensive structured ap-

I l plication language and B +Tree Index j � structures make CSG IMS the Ideal 
tool for file-Intensive applications. 

CSG IMS for CoCo2/3 OS9 Lt/2 (single user) $169.95 
CSG IMS for OSG l2 or 88000(multi uMr) $495.00 
CSG IMS demo with manual $30 

MSF - MSDos File Manaier for CoCo 3/0S9 Level 2 
allows you to use MSDos disks directly under OS9. 
Requires CoCo 3, OS9 l2, SDISK3 driver $45.00 

SERINA - System Mode Debugger for OS9 l2 

allows you to trace execution of any system module, 
set break points, assemble and disassemble code and 
examine and change memory. 
Requlrea CoCo3 or Gimlx II, OS9 l2 & eo col. terminal $139.00 

ERINA - Symbolic User Mode Debugger for OS9 
lets you find bugs by displaying the machine state and 
lnstuctlons being executed. Set break points, change 
memory, assemble and disassemble code. 
Requires eo oolumn display, OS9 L 1/2 $69.00 

Shipping: N. America- $5, Overseas- $10 
Clearbrook Software Group P.O. Box 8000-499, Sumas, WA 98295 

OS8 Ia a t rademanc ol MlctOMte Syolemo Corp., MSOoo r. a trademanc or Mlcrotoft Corp. 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• • 
• • : 

K-BASIC™ l 
The Only 6809 BASIC to Binary Compiler for OS-9 

FLEX or SK*DOS 

Even runs on the 68XXX SK*DOS Systems* 

, ............. , 
1 Hundreds Sold at 

1 

: Suggested Retail: : 
!$199.00 i 
'--------------' 

• 6809 - OS-9'"" users can rv:»� transfer their FLEXTM 
Extended BASIC (XBASIC) source files to OS.9, com­
ptle with the OS-9 version and run them as any other 
OS-9 txnary "CMD" program. Much faster than BASIC 
programs. 

• 6809 - FLEX users can compiler their BASIC source 
files to a regular FLEX • .CMD" file. Much faster execu­
tion. 

• 68XXX - SK'DOSTM users running on 68XXX systems 
(such as the Mustang.08/A) can continue to execute 

• their 6809 FLEX BASIC and compiled programs while 
getting things ported over to the 68XXX. SK'DOS 
anows 6809 programs to run in emulation mode. This is 
the only system we know of that will run both 6809 & 
68XXX binary files. 

For a LIMITED time 

save over 65°/o ... 

This sale will not be 
repeated after it's 

over! * 

, ............. , 
I I 
1 SALE SPECIAL: 1 
I I 

: $69.95 : 
I I 

'--------------' 

Thank-You-Sale 
On{y ![rom: 

C 
S.E. Mediarw 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

K-BASIC is a true compiler. Compiling BASIC 6809 pro­
grams to txnary command type programs. The savings 
in RAM needed ard the increased speed of txnary 
execution makes this a must for the serious user. And 
the price is now RIGHT! P 

5900 cassandra Smith Rd. 
Hixson, Tn 37343 

I 
Telephone 615 842� 

• 
Telex 510 f300.6630 • 

• 

Don't get caught up In the "Learn a NewLan- A Division of Computer Publishing Inc. : 
guage" syndrome - Write Your Program In Over 1,200 Titles • 68Q0.6809.68()( : 
BASIC, Debug It In BASIC and Then Compile : 
it to a .CMD Binary File. • K·BASJC willll.ll lnb- 68XXX SK·oos., mdalim mode ror lhc (IIJJ. • : Price aiJjca 10 chqe � riOiioc. : 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

'68' Micro Joumal NoiiOOlber '87 57 



SK*Dos·· 
TM G.-rn: DOS •• lOt 68000 tPI>I,..IIOtl\ on 

* fndunnal Conttol 
* au�ness Use 
* Educat"""'l Comc>ul•"9 
* Scient• he Comoutlnv 
* Number Crunc;h1ng 
• Dtd..,llod Svuoms 
* Turnkey SysttmJ 
* Data ColltchO<I 
* S•"91•b01td Computers 
* Bu' on en ted Computers 
* Gr10htcs WOfkiiiHom 
• On.ol 1 �•nd SV<tonl\ 
• Advonetd HobbytSI UM 

SK•OOS tt' '-•nvteuw di� �tung ayt�em fOf computtrt using Motorola32 bu CPUs 
.,ch on tho 68008. 68000, 68010, oncl68020 II ptcwld., the_., 011 lull DOS, ytl It 
simple .00 diV to utre, and will run on svntms ftom 32K to 16 "'t91bvtts. 8eeau�t 
SK•OOS 11 easUv •mphHnefutd on a new system, we ull•1 'lhe Gentric DOS .. whch 
eliOWt e»09f-ams wrhtl'f'l for one syt1tm 10 be run on many others 

SK • DOS comn w•th �..,. 40 comnuncts and tYitttm PfOQfatnS. tnduding a 6809 emulator 
wnoch 1110w168K SK • DOS 10 tun oppli<al•on PI'09''"" oncl lor>gu19e< devtloP«fiOt 6809 
SK •DOS and othet fVIltms Auemb41f� ec:htOf'-' •nd h•gher ltvtl fat9J9 support ere 
tvltllblt from third Q.lflV tOhwJrt vendors and throu� pubhc doma•n 10hw1tt. 

SK• DOS •• ovtollblo lOt slngl••oPVOt clelllf soles,os well 11DEM llcenting. Sl"9lo oopltt 
c:Ott $125 CinQulte" to availabltsynems). EJtutmetv attreeti'<�t OEM hcen:Jing; terms are 
•Ito avatlable. An oPttOf\ll Conhgurat•on t<tt conta•nt a ckta•ltd Conhgurthon Manual 
and two dttiu ot sourtt cOde fOt tylttm tdiQC.tton, •rcluding touree code for 1 f'(ftttn 
moniiOtldlbug ROM oncl Olhtt 0109'fMS uMiul lOt OdoPil"9 SK• DOS 10 new •vnomL 
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SOFTWARE FOR 680x AND MSOOS 

SUPER SLEIJTli DISASSEMBLERS 
EACH $9�FLEX $101·0519 $100·UNIFLEX 

OBJECT·ONl Y ,..,.IOtSO: EACH $50.FLEX,DSIII,COCO 
lnlet.ctivtly gene<aaource on disk with labels. include"'., · bi'*Y tiOoi"'' 
specify 6800, 1 , 2,3,5,8,918502 ve<alon Ot 28018080,5 ve<Sion 
Os.1l version 111$0 ptOCOSMS FLEX !annat ollild lie Ul'det Os.1l 
coco DOS avwble In 6800,1,2.3.5.8.916502 ..,.ion (nol Z8018080.5) onry 
NEW: 81010 dluuembl•r $1 OO·FlEX,OSII,UNIFlEX,OSIIH8K,MSDOS 

CROSS.ASSEMBLERS WTTH MACRO CAPABILITIES 
EACH $50.FLEX,OS/9,UNIFLEX,MSDOS,UNIX 3/$100 ALU$200 

spec:Hy 180•.6502,6801 ,68Q.&,6805,6809.Ze.Z80.804e.8051,8085.680 I 0,32000 
modular eron·assombloto In c. w.lh loOd/Unload u�rues NOW: 0519�81( 

sour,.. lor llddo1.,.1 $50 each. $100 lor 3. $300 lOt au 

DEBUGGING SMULATORS FOR POPULAR .BIT MICROPROCESSORS 
EACH $75-FLEX $100.0S/9 $80- UNIFLEX 

08JECT.()NlY verelorw: EACH $50-COCO FlEX,COCO 05111 
lnllf8Ciively olmulate processor., include disassemllly lormatling, bonary eobng 
speedy lOt 6800/1, (14)6805, 6502. 6809 0519, Z80 FlEX 

ASSEMBLER CODE TRANSLATORS FOR 6502,6800/1,6809 
6502 10 6809 $75-FlEX $85-0SII S80·UNIFlEX 
680011 to 6809 & 6809 10 f)0$11ion-lnd $50-FlEX $75·05111 S&O.UNIFlEX 

FVLL·SCREEN X8ASIC PROGRAMS wills cureO< contrOl 
AVAILABLE FOR FLEX, UNIFLEX, AN.D MSOOS 

OtSI'I.AY GENERATORIOOCUMENTOR S50 w'-<>urce, $25 wilhou1 
MAILING liST S YSTEM $100 wltource, S50 wllh0ul 
INVENTORY WITH MAP $100 wltource, $50 wllhoul 
TABUI..A RASA S� $100 wfsource, S50 wllhout 

DISK AND XBASIC VTILITY PROGRAM UBRARY 
$5o-FLEX $30.UNIFLEXIMSOOS 

edit dsk -s. oort dr"'*"'f, ,.,.,.., mas1er �do chk -ss. 
-oome 0t all al BASIC II'OQIIf!\ xrtl BASIC P'09'III\ 01e. 
ncJOoFlEXversionl �- ond-ortt 

CMOOEM TE1.£COMMUNICA110NS PftOGRAM 
$100·FLEX,OSI9,UNIFLEX,MS.DOS,OSI9-68K,UNIX 

OBJECT .ONlY ,..,.rona: EACH $50 
�1Ytl'lwi1h ........... mode, filettana!Ot. M00£M7, XON·XOff, etc. 
leo COCOonclncn<:oCO:-.-.r COCO modem llOflup., 2400 Ba.cl 
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INDUSTRIAL PASCAL FOR 68000 AND 6809 

PCSK Is a package that generates code lor a 68000 sem1s processor 
running on a 68000 development system ltmcludes the compiler. 
assembler. linker. host debugger. target debugger. and screen editor, 
all Integrated together and controlled by a menu driven shell program 
Source code rs Included lor the runtime library and many ol the 
ul illtles Host operating systems supported are OS·9/68000 
(Microware). POOS (Eyrrng Research). and VERSAdos (Motorola) 
PXK9 is a package that generates code lor a 6809 processor running 
on a 68000 development system Includes all ol the leatures ol the 
PCSK package above. except lor the host debugger Host operatmg 
system rs OS·9/68000 

I WANT IT, WHERE DO I GET IT? 
For more mtormallon on erther ol these two products please contact 
Certllled Soltware. South East Medra. or one of our European 
Licensees 
OEM LICENSEES 
Gespac sa. 3. chemm des 
Aulx. CH-1228 Geneva 1 Ptan· 
les·Ouates. Switz. TEL (022) 
713400. TL.X 429989 

PEP Eleklronlk Systeme 
GmbH, Am Klosterwald 4, 
0·8950 Kaulbeuren. West 
Germany TEL (08341) 8974. 
TLX 541233. 

Eltec Elektronik GmbH. 
Galileo·Galller·Sirasse. 6500 
Marnz 42. Post1ach 65, West 
Germany. TEL (06131) 
50031. TLX 4187273 

DISTRIBUTORS 
R.C S Mlcrosystems Lid 
14 1 Uxbrrdge Road, Hampton 
Htll, Mrddlesex. England. TEL 
01·9792204, TLX 8951470 
Or Rudoll Kell GmbH, Por· 
ph ystrasse 15. 0·6905 
Schrleshelm . West Germany 
TEL 062 03/6741, TLX 
465025 

Elsolt AG. Zelgweg 12. 
CH·5405 Baden·Daellwll. 
Switzerland TEL 
056·833377. TLX 828275. 

Byte Studio Borken. Buren· 
wall 14. 0·4280 Borken. 
West Germanv. TEL 
02861·2147, TLX 813343. 

CERTIFIED 
SOFTWARE 
CORPORATION 

616 CAMINO CABALLO, NIPOMO, CA 93444 

TEL. (805) 929·1395 TELEX. 467013 
FAX: (805) 929·1395 (MID·8AM) 

DISKETIES & SERVICES 

5.25" DISKETTES 
EACH 10·PACK $12.50·SSSD/SSDDIDSDD 

Amenea,...,_, gualantCIGCI I OO'IIo qualdy, OMih T� lftd.als. hub ""'''• -..C.!$ 

ADD�ALSERVICESFOR THECOMPVTINGCOMMUNITY 
CUSTOMIZED PROGRAMMING 

..-WIIIwstomizeanyallhe_.,e_inll'is-OiinOUt 
brcduator spec:ialimd ..- UM 01.,-,_ processora; lhe � 
I011UCh CUSIOI'nllallon depends upon 111e rno.-y a1 lhe modoficatlora 

CONTRACT PROGRAMMING 
..-wiu ereato ,_ � 01 �uilling programs on a conttoo­
a ........., ..-nov. P'O"'dtd 101 011e< --..y yearo; ll1e computera on wl'oicll wo 
have performed oorcrat1 I>'CIII',..,..,r.g � ,_ popu�a-mooers "' 
,.,lnlr ....... -.g QlN,Ilurrouglw, UrWoc. �-,_popular 
mooeltal�.in(Ujlng DEC, IBM. 00. HP,AT&T.end moot 
popu1at brands o1 mlcrocompute<a.lncluclong 680011, 6809, zeo. 650�. 
68000. using mot1 apptoplale longuagM end oporllling lYI'fM'S, on systems 
ranging lnailolrom larlllt� IO�boN<ICOillroleta; 
lhct dw!lllor CCit1ttaC:I ptOQrammlng II uoualy by lhe haut 01 by lhct task_ 

CONSULTING 
..-all or •-range al business ..,.., tecmiCal ccns<hng ...W:..lntMiing 
...,....,acMco. Woroing. end de$iQn. on tl'll'loP'C-., """"""'": 
""'cn.roe 1or �· """"""Y-._, �ome.lr1Mil. end·--

Computer Syatema Consulten1s, Inc. 
1454 Lilli line, Conyers, GA 30207 

Telephone 404-483-4570 or 1717 

We take order• al any time, bul plan 
long dlscuulona afler 6, II ponlble. 

Con1act us about catalog, dealer, diacounta, and aervlces. 
Mosl programa In aource: glva computer, OS, disk alze. 
25% ott mulllple purchase• of aame program on one order. 
VISA and MASTER CARD accepted; US lunda only, pleaae. 
Add GA ulea tu (II In GA) end 5% ahlpplng. 
(UNI)fi.EX 1m T-�CoMulanii:OS'Il-..COCOTonclt�--
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THE 6800-6809 BOOKS 

•• N E A It Y E •••••• N E A It 

OS-9tM 

User Notes 
By: Peter Dibble 

The publishers of 68' H.tc:ro Journal are proud to 
available the publl.c:ation of Peter Dibbles 

059 usn 110ns 

I.D.for.at1oa for the IICIJIKIR to t be PIO, 
l.e&ular or CoCo 059 

DaiD& OS9 
HELP, HINTS, PROBLEHS, REVIEWS, SUCCESTIONS, COMPLAINTS, 
OS9 STANUAROS, Generating a New Bootstrap, Building a 

new System Disk, OS9 Uaers Croup, etc. 

Procraa tnurfaciq to 059 
DEVICE OESCklPTORS, OIRECTORlES, "fORKS", PROTECTION, 
"SUSPF.NO STATE", "I' I PES'', "lNPUT/OUTPl'T SYSrf:H", etc:. 

Procra-'n& La.Dcouoses 
Assembly Langua.ste Programs and Interfacing: Basic09, C, 

Pascal, and Cobol reviews, programs. and uses; etc. 

Olalla 1D elude 
lo typin& all tbe Source Uatio&a to. Source Code and, 
w h e r e  applicable, aese•bled or compiled Operettn11 
Proar•••· The S o u r c e  and the Discussions In the 
Columns c:an be used "a• 11", or as a "Startln,l! Point" 
f o r  d e v e l o p i n g  your OWN •ore powerful Programs. 
Progr••• someti•e• uae •ultlple Languages such as a 
a h o r  t A s s e•bly Language R o u t i n e  f o r  r e a d l n ,l!  a 
Directory, which Is chen "piped" to a Baalc:09 Routine 
for output rormattln�. etc:. 

BOOK $9.95 
Typeset -- w/ Source Ustlngs 

()-Hole Punched; 8 x II) 
Deluae Iinder - - - - - - - - - - $5.50 

FLEXTM 

USER NOTES 
By: Ronald Anderson 

publishers of 6ij MICRO JOURNAL are proud to 
make available the publication of Ron Anderaon's P'1.lX 
DSII MOTIS, in book form. This popular 110nthly colu111n 
has t-een a rel(ular feature in 68' HlCRO JOURNAL SINCE 

1979. lt has earned the rupect of thousands of 
68 HlCRO JOURNAL readera over the years. In fact, 

'• c o l umn has been described •• the 'Bible' for 68XX 
users, by some of the world's leadin�t lll.l.c:roproceaaor 
professionals. The most needed and popular 68XX book 
available. Over the yeara Ron'a c:olu•n hu been one of 
t h e  most popular in 68 HICRO JOURNAL. And of course 
68 HICRO JOURNAL is t h e  moat popular 68XX •asazine 
published. 

Usted below are a few of the TEXT fl.lea included in the 
book and on diskette. 

All TEXT hies •n the bOOI< are on the d•sks. 

LOGOC1 

MEMOVE.Ct 

OUMP.Ct 
SUBTEST.Ct 

TERMEMC2 

MC2 
PRINTC3 

MOOEMC2 
SCIPKG.Ct 

UC4 
PRINTC4 

SETCS 

S ETBAStCS 

File toad program to oHset memory - ASM PIC 

Memory move program - ASM PIC 

Pnnler dump program -uses LOGO - ASM PIC 

S•mulahon of 6800 code to 6809. show d1Herences - ASM 
Modem 111pul to d•sk (or other pori 1npu1 to dlsll) - ASM 

Oulpul a tile lo modem (o r another pon) - ASM 
Parallel (enhanced) Pfinler dnver - ASM 

TTL OUipul 10 CRT and modem (o r olher port) - ASM 
SC,Ienhltc math rouunes - PASC A L  

M•n•·moMor. diSk resident. many uselul lunc110ns - ASM 
Parallel pnnter dnver. wlthoul PFLAG - ASM 
Sel pr1n1er modes - ASM 

Set pnn1er modes - A·BASIC 

NOTE: .Cl, .c2, etc.•Chapter I, Chapter 2, etc. 

**Over 30 TEXT files Included Is ASH (aUelllbler)-PASCAL­
PlC (position Independent code) TSC BASIC-C, etc. 

Book only: $7.95 + $2.50 SIH 

With disk: 5" $20.90 + $2.50 SIH 
All Source Listings on Disk 

1-8" SS, SO Disk - - - - Sl4.95 
2-5" SS, 00 Disks - - - $24.95 

With disk: 8" $22.90 + $2.50 S/H 

Shlpplnc a. Handling $3.30 per Book, $2.30 per Disk set 

Continually 

Forden Orders Add $4.50 Surface Mail 
01 $7.00 Air Mail 

If payinc by check - Please allow �-6 weeks delivery 
• All Curxency in U.S. Dollars 

Updated In 68 Micro Journal Monthly 
Computer Publishing Inc. 

5900 Cassandra Smith Rd. j CO J Hixson, TN 37343 
"fLEX Is a trademark of Technical Syste111s Consultants 
•os9 is a trademark of Hlcroware and Hotorola 

(615) 842-4601 
"6H' Klcro Journal Is a trademark of Computer Publishing lnc. Telex 5106006630 
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OS•9TM aonwa11a 

L 1 UTILITY PAK-Contafns all programs formerly In 
Filter kits 1 & 2, and Hacker's kit 1 plus several 
additional programs. Complete "wild card" file 
operations, copies, moves, sorts, del, MACGEN shell 
command language compiler, Disassembler, Disk 
sector edit utility, new and improved editions, approx. 
40 programs, Increases your productivity. Most 
programs applicable lor bOth level I & II 6809 OS-9. 
$49.95 ($51.95) 

Call or send Sell Addressed Stamped Envelope for 
catalog of software for cofor Computer OS·9 and other 
OS·9 systems. 

BOLD prices are CoCo OS·9 format disk, other formats 
(In parenthesis) specify format. Ail orders prepaid or 
COD, VISA and MasterCard accepted. Add $1.50 S&H 
on prepaid, COD actual charges added. 

SS·50C 
MEMORY LIQUIDATION SALE! 

(While Supply Lasts) 

1 MEGABYTE RAM BOARD 
Full megabyte of ram with disable options to suit any 
SS-506809 system. High reliability, can replace static 
ram for fraction of the cost. S399 for 2 Mhz or $439 for 
2.25 Mhz bOard assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 
RD2 2 megabytes dedicated ram disk bOard for SS·SO 
systems. Four layer circuit board socketed for 2 
Megabytes! Special sale price of $399.00 includes only 
256k of ram Installed (you add the rest), includes OS·9 
level I and II drivers for Ram disk, (note: you can re· 
boot your system without losing ram-disk contents). 
(Add $6 shipping and Insurance.) 

Please call for answers to your technical questions 
concerning these products. 

D.P. Johnson, 7655 S.W. Cedarcrest St. 
Portland, OR 97223, (503) 244·8152 
(For best service call between 9·11 am Pacific time.) 

OS·9 Is a lrlldomerk of Microwave and Motorola Inc. 
MS·OOS Is a I radom ark ol Mlcrosofl Inc 

68000 

681)08 

DATA-COMP �� 
SPECIAL 

Heavy Duty Power Supplies 
For A tnAed time 011 HEAVY DUTY � POWER 
SUPPlY. Thue .,.. BRAND NEW Llllts. Nota that U.. 
prlcn .. .... than 1/4 the normal price tor the8e high 
quality units. 

511100 C.... Smlfl � tiDon, Tn. 37343 

Telephone 615 842-4600 Telex 510 6Q0..66:K) 

Make: B<liCbe:rt 
Size: I O.S x 5 x 2.5 inch::s 

lncludin& heavy rllOll1ling tnck:cc and healsinlc.. 

Rating: in IIM20 voiiS ac (Sinlp c:halge) Out 130 williS 

OuqJUC +5v • 10 .-nps 
+12v -4.0 amps 
+12v- 20 amps 
-12v • o.s amps 

Mlllin3 Comcca: Tcnninal stt1> 
Load Reac:bon: Auttnalic short c:Wcuit ffJCX1Vf:lY 

SPECIAL: $59.95 eacb 
2 or more $19.95 each 

Add: �.50 -*' SJH 

Make: 8aicbert "" 
Size: 10.75 " 6.2 X 225 inch::s 

Rlllin3: IJM2() IIC (Sinlp dunge) Out 81 WillS 

� +5v - 8.0 lll1pl 
+ 12v • 24 lll1pl 
+ 12v - 24 Imps 
+12v. 21 Imps 
-12v- OA amps 

Mlllin3 Connoctors: Molex 
Load Reac1ion: Automatic short cin:ui1 ffJCX1Vf:lY 

SPECIAL: $19.95 each 
2 or mort $39.95 each 

Add: �.50 SJH -*' 

5900 c....ndr8 Smith Rd., Htuon, Tn. 37343 
Telephone 615 842-4600 Telex 510 600-6630 

68020 68010 

6809 6800 
Write or phone for catalog. 

AAA Chicago Computer Center 
120 Chestnut lane- Wheeling ll 60090 

(312) 459-0450 

Technical Coneultatlon evelleble motl wHildeyt from 4 PM 10 1 PM CST 

November '87 "68. Micro Joumal 



• 

Get a 25 Mega­
Byte Hard Disk 

practically FREE 

only ¢ 
·Be Sure to Consider the 

SPECIAL MUSTANG-08/A 

1¢ Sale on outside 

back cover 
*This Is exactly one cent more than the price of 

the same system • with two floppies • for one cent 
more you get one floppy and a 25 MegaByte Hard Disk with the faster 

CPU board, additional serial ports and Improved clock! 
Includes Professional 05-9N Version 2 and the $500.00 C Compiler! 

Remember- When it's over, IT'S OVER! 
We don't know how long this very, very low price can be maintained, don't miss it! 

Data-Comp Div.- CPI 

'68' Micro Joumal Nowmbor'87 61 



INDUSTRIAL COMPUTER SYSTEMS 

68008 - 68020 VME STD SOC 

STD BUS UO OS9 

lULL WEST INCORPORATED products and services arc intended for 
industrial usen of mic:r-oeomputers who are look ins for a supplier prepared 
10 provide complete engineering and technical suppon. We configure 
syuems wilh component$ and software selected or desisned to meet specific 
customer requirements. We spcciali7.e in solving industrialliO problems. A 
full range of services is available including ryst.cm specification, integra­
tion, and installation, hardware design and production, and system and 
application programming. 

SYSTEMS 
l31LL WEST INCORPORA TEO provides microcomputer systems con­
figured to meet the needs of particularcmtomer applications. 'Thc:se systems 
use 68000 family proceuors and lhe OS9(tm) operating system. We design 
and configure systems based on VME bus, SID bus, and single board 
computers, wilh processors ranging from lhc 6809 10 lhc 68020. Disk based 
and ROM based rystems are supported. Systems for development and targCI 
applications can be supplied. 

1/0 EXPANSION 
The SID bus is an CJ<cc:llent 00 el!pansion bus. Many off·lhe-shelf 
interfac:c:s are available, from simple parallel interfaces and intelligent 
communication conuollers to pneumatic valves and radio receivers on card. 
BWI interfaces the STD bus to systenu via the MOtorola UO channel, lhe 
SCSI interface, and ARCNET. The STD bus may be configured as a simple 
upansion bus, an intelligent subsystem, or a remote UO system. 

MACINTOSH AND ATARI ST EXPANSION 
Expansi.on siOIJ may be added to Ma.cintosh(tm) or Atari ST(tm) systems 
using lhe STO bus. Connect an STD ellpansion bus via lhe SCSI port, and 
use any of lhe wide variety of STD bus interface cards. 

BILL WEST INCORPORATED 

174 Robert Treat Dr., Milford Connecticut 06460 

203 878-9376 

Dlcl �ou know't 

color 
computer 
.. NO Hal�' 

DISk 
controller 

that all the o!Oor floppy disk controllera lor tne CoCo completely ue up (and 
even nefll the 6809 llfOCOSIO< during d•s� reads and writes? No wonder your 
keyOO.rd Ia c;onalanlly •toslng" characteral Or lhat your aerial pori ollen ghles 
you garbage 
Unleeeh rour CoCo•• potentl.ell 
Our new Dual Modo Conrrollor (OMC)trnptoments a now •no noll" rnodo ol opera· 
lion ao 11 can read lrom or write to disk all by rlaell The 6809 11 I reed to process 
other reeks and respond to Interrupts Thlsls hOw QS.9 waa meant to runt Bull he 
Radio Snack ·nau• mode ol operation Is also retelned to maintaon full com 
patiblllty with existing non.OS9 aollwero 
Other DMC f••tur-eet 
• works with original CoCo, CoCo 2, Of CoCo 3 (Multi·Pa� required) 
• no ad(Ualmonr.s - all-digital data aeparatOf and wruo precompensollon 
• gold plated cord·8dgo connootors lor reliability 
• ROM socket takes 2• ptn or 28 pin chips, dual DOS capability 
• Radio Shack DOS 1.1 ROM lnstelled 
• 8K bylas cache mamory on board (32K bytes optlonaO 
- tncludoa O.P Jonnson·a SOISK package specially rnodilitld lor the OMC 
• luJty a.ssombltld and tested, t20 day limited warranty 
Toonlen OMC conrroller with RSOOS t t and SDISK(Lovol l or 11)$14950 plus$5 
SIH ($12 o•ersoa.s) Terms (prices rn $US) check. money order, VISA 

(trademarkS· OS.9 - Microwaro ano Motorola! 

(&04) 2�445 (Paclfrc Tome) 

a /A � C>I / Our ST-2900 SBC Is Still av ailable, 

2_j .)>� / call or write lor catalog/prle•llsl 

9 T�<HN<>L<><?Iz� 
2261 East 11th Ave., Vancouver, B.C., Canada VSN 1Z7 

68 MJCRO JOURNAL 

Reader Service Disks 

Disk- Pilcson, Minical, Minioopy.Minifms, .. Lifelimc, 
• •Poetry, .. Foodlist, .. Diet. 

Disk· 2 Oiskedil w/ inst.& fiJtcs, Prime, •Pnnod, 
••Snoopy, .. PootbaU, .. llexpawn, .. Lifetimc. 

Disk- 3 Cbug09, Sccl, See2, Find, Tlblc2, lnlel!t, Disk­
cx:p, • Disksave. 

Disk- 4 Mailing Program, •Finddat, •Change, •Testdisk. 
Disk· 5 •DISK FIX I, •DISK FIX 2, .. U311'ER, 

.. LOVESIGN, .. BL.ACKJAK, .. llOWUNG. 
Disk· 6 ••Purchase Order, IndCJ� (Disk file indx). 
Disk- 7 Linking Loader, Rload, Harkness. 
Disk- 8 CrteSI, Lanpher (May g2). 
Disk- 9 Datecopy, Dislr:fiJt9 (Aug 82). 
D I s k  • 1 0 Home Accounting (July 82). 
Disk -II Dissembler (June 84). 
Disk -12 Modem68 (May 84). 
Disk -13 •!nitmf6g, TeSimf68, •Cleanup, •Osltalign, Help, 

Date.TJ�t. 
0 Is k • 14 •tnil, •TeSl, •Terminal, •Find, •Dislcedil, !nit. Lib 
DIsk -15 Modem9 + Updalcs (Dec. 84 Gilchrist) to Modem9 

(April 84 Commo). 
Olsk-16 Copy.Tx1, Copy.Doc, Clt.Tllt, Cat.Doc. 
Olsk·17 Match Utility, RATBAS, A Basic Preprocessor. 
0 Is k ·18 Parse:. Mod, Si7.e.Cmd (Sept. 85 Armsuong), CMOC 

ODE, CMD.Tllt (Sept. 85 Spray). 
Olsk-19 Clock, Date, Copy, Cal, PDEL.Asm & Doc., 

Errors.Sys, Do, Log.Asm & Doc. 
Olsk-20 UNIX Like Tools (July & Sept. 85 Taylor & 

GilchriSI). Dregon.C, Grcp.C, LS.C, PDUMP.C. 
Dlsk·21 Utilities & Games - Dale, Life, Madness, Touch, 

Goblin, Starshot, & I 5 more. 
Dlsk-22 Read CPM & Non-Fl.BX Disks. Fraser May 1984. 
Olsk-23 [SAM, Indexed Sequential file Accessing Methods, 

Condon Nov. 1985. Elt.tensible Table Driven. Lan 
guage Recognition Utility, Anderson March 1986. 

Dlsk-24 68' Micro Journal lndeJt of AJticles & Bit Bucket 
hems from 1979 • 1985, Jobn CurrcnL 

Dlsk·25 KERMIT for FLEX derived from lhe UNIX ver. Burg 
Feb. 1986. (2)-5" Dis.ks or (l)·g· Disk. 

Olsk·26 Compacta Unilloard review, code & diagram, 
Burlison March '86. 

0 Is k-2 7 ROT ABIT.TXT, SUMSTBST.TXT, CONDA TA. TXT, 
BADMEN.TXT. 

Dls k - 2 8  CT-82 Emulator, bil mapped. 
Disk -29 .. Star Tn:lc 
Dlsk-30 Simple Winchester, Occ.'86 Gn:e.n. 
Olsk-31 ••• Read/Write MSIPC-OOS (SK•OOS) 
Otsk-32 �Iier-UNlX Type upgrade - 68MJ 2/f7 

NOTE: 
lnis is a reader service ONL Yl No Warranty is offered or implied. 
lhcy are &l received by 68' Micro Journal, and are for reader 
convenience ONLY (lOme MAY include ftlles or patc:he.s). Also 6800 
and 6809 programs are milled, u each is fairly simple (mostly) to 
convert to lhe ocher. Software is available to c:r-oss,auemblc all. 

• Denotes 6800- •• Denotes BASIC 
••• Denotes 68000- 6809 no indica10r. 

Specify 8" dlsk $19.50 
S" disk $16..95 

Add: S/H - $3.50 
Overseas add: $4.50 aurface - $7.00 Air Mail, USA Dollars 

68 MICRO JOURNAL 
PO Box849 

Hixson, TN 37343 
615 842-4600 - Telex 510 600-6630 
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6809/68008 SINGLE BOARD COMPUTERS 
The Peripheral Technology Family of Single Board Computers is a Low-Cost Group Which 
Ranges From an Entry Level &-Bit Version to a Powerful 68008-Based Board. A Product is 

Available to Fit Almost Every User's Requirements. 

PT69-5 

• 6809 Processor/2MHZ 
Clock 

• 41 RS-232 Serial Ports 

• 2 8-Bit Parallel Ports 

• 4K-16K EPROM/60K Ram 

• Parallel Printer Interlace 

• OS/00 Controller lor 35-80 

• Track Onves Ranging From 
SS/SO-OS/00 

• Winchester Interlace Port 

Pric:o: $315.00 

PT69-3 

• 6809 1 MHZ Processor 

• 2 RS-232 Senal Ports 

• 2 8-Bit Parallel Ports 

• 4K EPROM/59K User Ram 

• OS/00 Controller lor 35-80 
Track Drives Ranging From 
SS/SO-OS/00 

Pric:o: $249.95 

OS9 L 1 For 
PT69 BOARDS $200 00 

SK ·oos. s 49.95 

PERIPHERAL TECHNOLOGY 
1480 Terrell Mill Road, Suite 870 

Marietta, Georg1a 30067 

PT68K-1A 

• MC68008 12.5 MHZ 
Pr�ssor 

• 768K RAM/64K EPROM 

• 4-R$-232 Serial Ports 

• W�nchester Interlace Port 

• Floppy Disk Controller for 
4 5+. Drives 

• 2 8·611 Parallel Ports 

BOARD: $499.00 
with Professional OS9: $895.00 

with SK·oos: $595.00 

(404) 984-0742 Telex # 880584 
VISA/MASTERCARD/CHECK/C.O.D. 

•·osg Is A Trademark 01 M1croware end Motorola 

,--------------------------------------, 
I 

X M s I v 
FOR 6809 FLEX-SK-DOS(S/8") \ 

D - Up 10 31 �ldda pet ,_-dl Up 10 11 ct.&nacr filed rwnel Up 10 102A b)l1e """""'' UJCr 
cld"tncd ..,...., and pnnl conuoiJ Procca m .. t Form m .. l Conditional ueall.iont Proctu 
d>ainln&l Upwatd/Oownwan! me linkin&l rllc jaininJ! Random me vinuoJ �� Bllill in 
lllilllical Bwh In WI line editor! f'uUy aCI&ion onenledl Enhanced format Bclclfacc. Double 

Data Management System ��.!::� uodalln .. oupponcdt Wriucnlncompact•uuc:turcduscmblctl�n�cJtaledfor 
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Save $100.00 - Umited nme 
Regular $350.00� 

$249.95 
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XOMS-IV II 1 bnuwl new approa<h to datA nw>aganc>�� II no1 only pcnniu uJCn 10 
dcocribo. alia- 111<1 rdtlevc datA, but aiJo 10 procca cntin> m ... proc!uc:ina CUI10mlr.ecl n:po<U. 
"""""' di.cplaya and me outpuL Proc-ina """ con.till of any ol a 11e1 oliWidatd high level 
functloru !nducllna n>COnl and field rdoctlon, aonlna and agareaation. look"fl" in Dlhcr m ... 
apocl.ol procaalna of rccon! .�. C\IIIOm n:port fonnollin&. �GU�Iina and aubloulillg. and 
prcacn11tion ofup 101htaG rdaled m .. u • ·c�allbue" on uaa cldincd ClUlput rqxwts. 
POWERFUL COMMANDS! 
XDMS·IY combln� tho fllnctlonallly of many popular DBMS aollw&n> •y��an� wilh a new uJy 
10""' ClOIMI&ftd tel in10 1 alftllo in&e&ntcd poocka&e- We'v" incluclcd many new fuiUrCII end 
c<mllnanda inclll<lill& a ad ol p:ncnl tile udlitica. The proccaina carmanda are lnput·Procca· 
o..p. OPO) orknscd whld> .n.,..,. amoot inoun1 implcrncnlation ol • procea dcaian-
SESSION ORJ£NTI:J)l 

XDMS-IV ia aaaon ancnlod. l!ru:r ·xoMS· and you ...., in ilul:ant CCll1UJWid of ell lhe 
fcallln>l. No� waitin& !011 -.vnand 10 toed In (ro-n dialtt Many c:ammando andmm� 
tue:b u CREATI! (fllo ddinition). UPOATI! (lito editor). PURGE and DEUm! (ulilitiu). 
Olhcn """procca ClOIMI&ftdo which are u.od 10 crao� a .... proc:ca whicll ia uecutcd wuh a 
RUN� Eilh01m1)' be Cllll<rCd iniO 1 •proc:ca• ftlc whicll ia uCCUicd by an ElU:CUll! 
.. _,� � ma)' UCOIIO ocher �. or l.bc:mrdv�. cilhu condllioM!ly or 
unoonclidcn.olly. Malus ond """""'prompllare cuily coded. and�...,.. appliationo can be 
run wilhoul«er loovlna XDMS-lVI 
IT'S EASY TO tJS£1 
XDMS-IV kccpo dell man.t&cmall rimpld Rather llwl clcalp a� DBMS wllidl hi<b lhe 
INe natwe ol tho datA. we kqlc XDMS-IV file orienlcd. ThcoUJct view of datA ..Wtioruhipoo ia I 
.,......,l.cd 1n rqiON and-Olaf!U'-while tho .ewa� d•"' raid .. 1n euy 10 maituin m ... n.;. I upoCI pamill C\ll10miz.cd p!aCI1IIIion and rq>01U without complu n>dc:f..wioo of lhco dalltbue 
r.tca and- XDMS·IV ""7 beutOd f«• wicle ......,otappli<:aliono rro-n rimptc rct«d 1 
mona&c:mall I)'IIIA:ma (ad.s-.�. lnva!IOt)' ·-> 10 lntcptcd dalltbue ayalant (order cnlt)l.1 
accoo.mift&. .. ). The pouibibU.. ...... Wllimitcd... 

VIsa & Master Card Excepted =a= I 

Tekpbooe: 615-842-4601 or Telex: 510 600.uJO � I 

I Ttchnlultd�phone aultilan«: T�l 914-941-JSSl (Even hlp) Or Wrltt: S.E. M«<la, 5900 Ca.�ndra Smith Rd., = I �EX"' Ttcnlcat SYJit'fNI c-ulllnll, SK•OOS"' STAR-KITS Corp. Hixson, Tenn. 37343 , ---------------------------------------
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THE GMX 020BUG DEBUGGER/ DIAGNOSTIC PACKAGE 

This extens1ve firmware package provides a broad range of 
program development tools and a complete suite of diagnostic 
programs lor exercising GMX Micro-20 hardware. 

The debugger Includes commands lor displaying and modifying 
registers and memory. II the optional 68881 Floatlng·Polnl 
Coprocessor Is Installed, Its registers are also accessible. Memory 
can be displayed In hexadecimal and ASCII format, as ltoating·point 
values (single, double, extended or packed format), or as 
disassembled instructions (Including FPC instructlons). Memory 
modify can be done wtth hexadecimal values, with ASCII strings, 
with floating-point values, or with a one-line assembler which 
supports the lull 68020 Instruction set (although not the FPC 
Instructions). Btock move. fill, and search are also available. 

Several different modes lor tracing or executing user programs 
are provided, along with a powerlul breakpoint facility. Programs 
and data may be downloaded from a host system or uploaded back 
to the host, and the GMX Mlcro-20 console may be used as a host 
system terminal. A serial printer may be hooked up, and used to 
make hardcopy listings ol debugger sessions as desired. 

The diagnostic firmware includes 90 test commands and 16 
utilities. Complete test suites are provided for each functional block 
of the GMX Micro-20's hardware, Including, lor example, 9 

I•J=t:III@I�tti!I·MMMN•t.i DE 

MD -Memory display � Mill -Memory modity 
IllS -Memory set ZP 

BF - Block llll RL 

Bill -Block l'flOYt WL 

BS -Block search OJ 
RO -Register display DS 

Rill -RegiSter modily MJ 

OF - Offset registers 
IX 

-Display errors 
-Zero errors 
-Display pass count 

- Zero pass count 
-Read loop 
-Write loop 

-Display baucl ralt jumper sellings 
- Display swilctl 
- Display _.MU boaro jumpel selling� 
- Scan 110 expansion space 

BR -Breakpoint set 
NOBR -Bre.ikpalnt clllell 

TEST COMMANDS 
G - Go 10 target code 
GO - Oo, ciiJell brelkpolnls 
GN - Go, stap after 1 Instruction 
GT -Oo, set temp b�lll 
T -Trace 
TC - Tra on chlnge of flow 
TT -Tracelllll!nP breakpoint 
LO - Oownklacl 
OU -Up'-1 
VE -verity download 
Till -Terrnmat mode 
PA - Printer attach 
NOPA -Remove printer 
PF - Por1 format 
TO - Time diSplay 
TS - nme set 
SO -Switch directory 
RS -Restan system 
OS -Boot operating system 

UTILITY COMMANDS 
NV -Non·verbose mode 
SE - Stop on error mode 
LE -Loop on error mode 
LC -Loop conunual mode 
ST - Selltest mode 
STL -Selllest With LEO mode 

AN - AICIIIIIIIIIIH lldl 
A - Ytakeup tes1 
I - DIP Switch test 
C - Interrupts test 
o - Buffer test 

CA20 • On clllp C:ICIII tall 
A - Basic caching 
8 -Unlike function codes 
C -Disable 
0 -Clear 

FO - Floppy disk tab 
A -Set parameters 
8 - Drive select toggle 
c -s� select toggle 
D -Restore 
E -Seek 
F -Format track 
G -Read 
H -Write 
I - Copy buffer 
J -COmpare buller 
K -All buffer 

IC -110 Clllnnll tall 
A - Print test panern 
8 -Bit rotate 

MH -Mlsetll,_,s lllrdwart lUll 
A - 6888 I FPC Instructions 

different tests lor memory, 9 tests for serial 110 pons, 2 tests for 
the 68881 FPC, and 9 tests lor the optional memory management 
unit. For the peripheral control interlaces (floppy disk, SASI/SCSI 
hard disk or tape), test commands support a broad range of 
peripheral operations (read. write. format. etc.) so that the user 
may test both the Interface and an attached device. Tests are 
provided lor add-on 1/0 boards, Including the ARCnet interface. 110 
Channel Interlace. and parallel and serial expansion boards. 

The utility commands allow the user to execute groups of test 
commands conveniently, repeat commands or command groups, 
enable or disable detailed fault reporting. count detected errors. or 
execute all the non-peripheral tests as a group. A switch option 
allows this last function to be invoked automatically at power-on or 
reset. Other utilities allow the user to check the state ol the various 
jumpers and switches on the GMX Mlcro-20 directly. 

In addition to the Oiagnostlc command package, 020Bug 
contains a confidence test which Is always run after power-on or 
reset This test does a quick checkout of the processor and the 
basic system elements that are needed lor 020Bug operatio�. " Ill'{ 
defect Is found. an error code Is signalled by on·and·ofl bllntcs of an 
LED. 

8 -68881 FPC CQ11r01 hlllt!IOM 
c - Tick glllkator 
0 - ln4errupt 30UCCeS 

MT - M.-y ems 
A - Set function c:ode 
a - Set 11an �ress 
c - Set end addiesa 
D - �01!1 ln*lleln test 
E - M� address test 
F - Walk·a·blt test 
G -Refresh test 
H - Random byte test 
1 - Program test 
J - TAS test 
K -Test OOOO·IFFF 
L -Partial iongword writes test 

MU -Mtmory M111191m1n1 tall 
A -Map RAM data test 
B -Map RAM address test 
c -Map RAM panlal write test 
o -Map RAM random data. test 
E -Accessed bit reset test 
F -Address mapping test 
G -Accessed/ Dirty bils test 
H -Valid/Write Enable test 
1 -Task size test 

pp -,.,. ... port 1ISIJ 
A - Print test pattern 
B -Continual test bit pattern 
C -Test bN panern lor 10 sec 

PX -Partlel II 0 expansion bolrd liSts 
A - Data, handshake. and tRO test 
B -P4 connector test 
C -Data and handshake toggle 

SA - SASI/ SCSI port wltll SASI dt¥ICI 
A -Select drive 
II -Scan data lines 
C -Restore 
0 -Seek 

E -Read 
F -w,-_ 
G - � llulfers 
H -Ffn '1.* bJ11er 
I - Tl!t Interrupt 
J -Park head 
K -Format 

SC - SASI/SCSt port w1t11 SCSI dt¥ICI 
A - Select drive 
B -Scan data tines 
c -Restore 
0 -Seek 
E -Read 
F-Write 
G - Compare buHers 
H -Fill write buffer 
t - Test Interrupt 
J - Stop drive 
K -Format 

Sl - Snll/0 tests 
A -Select OUARTs 
8 - Internal loopback 
c -External loopback 
0 -Baud rates 
E -Parity modes 
F -Character lengths 
G -Handshake tines 
t - BREAK detect 
J -Interrupt output 
K -Contmual handshake toggle 

TA -Tape drlw testa 
A -Rewind 
B -Read 
c -Write 
E -COmpare buHers 
F -Ffll write buffer 
G -Erase 

CmX ..... 1337 W. 37th Place, Chicago, IL 60609 
(312) 927·5510- TWX 910·221-4055- FAX {312) 927-7352 
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Now Offenng "FLEX'- (2 Vers1ons) 
AND •STAR-DOS PLUS+ ·� 

A Fam1ly of 100% 68XX Support Facilities 
The Folks who� Put FLEX •• on 

The CoCo 

STAII-DOS PLUS+ 
• Funcbons Same as FLEX 
• Reads • writes FLEX Disks '34 ... 
• Run FLEX Programs 
• Just type: Run "STAR-DOS" 
• Over 300 utilities & programs 

to choose from 

PLUS 

� =:::: 
ALL VERSIONS OF FLEX & STAR·DOS• INCLUDE 

TSC Editor 
Rtt$$000 

NOW $35.00 

+ Read-Write-Dir RS Disk 
+ Run RS Basic from Both 
+ More Free Utl1bes 

l•wn.ratnm&ml§lltJ 1 
2 THINLIN£ DOUIL£ SIDED DDUIL! DENSITY DlSl DRIVES 
SYST!H Ill TN POIIEI SU��LY ,CAIINilT,OISlC DllYt CAILt,J'H 
Nl!ll DISK CONTIOLL£R JYD-<:P 1/ITH J-OOS,RS-005 OPERATIM: 

SYSTI!HS, $4".95 

• Spoelfy 1/hal CONTROLLtR You 1/enl J£M, or IADIO tRACK 

THIIILIII! OOUILt SIDtll 
DOUILI DENSITY 40 TltltCKb 

I• "lftN"'t!!l"¥*1 
S lnalo Sldod Double Danolty 
Double Sldod Double Danolty 

J'H JPD-CP WITH J-DOS 
II I TH J-005, RS•OOS 
llAIIIO SHACK J .I 

lADtO SHACK Diok CONTROLLER 1.1 

Coblo for One Drive 

Coblo (or Two Drlvee 

$129.9) 

$ Z4.00 

$ Z4.00 

$1)9.9!1 
$U9.9S 
$134.95 

$U4.95 

$ 19.95 

$ 24.95 

+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memory Examine Program 
+ Many Many More!!! 

64K UPCIIADE 
Pot C,D,!,f, AND COCO II 
ltADIO SKACit BASIC I. 2 

IADIO SKACIC DISIC IASIC 1.1 

DISK O liVE C.UIN£T Pill It 
s I MeLt oarvr; 
DIU OilY£ C.UUIIT POl Tl/0 
THIHLINE DRIVIS 

PUII'I'US 

lPSON U-80 
lPSOII NX-70 
IPSON Kll-100 

.WX::UIOIIU loa IPIOII 

8148 2tc S!IIAL BOARD 
8149 )llC EXPAND TO 128K 

IPSUN Kl-RX-HO lUUOHS 
IPSOH LX-80 IIIIONS 

TlACTOI UlllTS PO• U-110 
CAlLIS 6 OTH£11 IHTUFACt:S 

CALL POl PliCINC 

SHIPPIN6 � 

TSC Assembler 
Rot $1000 

NOW $35.00 

$ 19.95 

$ 24.95 

• 24.95 

• 49.9) 

$ 6t.U 

u.,.9S 
tiU.U 
$4U.U 

$ 19.U 
..... u 
• 7.9S 

• 5.9s 
t lt.U 

DATA-COMP � USA ADD 2• (615)842-4600 
5900 Cassandra Sm1th Rd 

C!:j 
FOAE16N ADD s• 

r11N. $2.50 ,Of o.-. • ..., 

Hixson. TN 37343 Telex 5106006630 



r-----------------------------------------, 

An Ace of a System in Spades! The New 

MUSTANG-08/ A� 
Now with 4 lerlal porta standarcl &: epeecllncreaae to 12 Mhz CPU + on board battery 
backup and lncludea the PROFESSIONAL OS-9 package - lncb•dfng the $500.00 OS-9 

C compUert This offer won't Jut forever! 

NOT 128K, NOT 512K 
FULL 768K No Wait RAM 

The UJSTANGOS"C sysl8m took every hand from al 
other �  sysems we t89led, runnr,g 05-9 68KI 

The lWST ANGOO ildudee OS9-68KN andA:lr Peter 
� SK"lX)SI'W. SK'OOS le a single user, single tasking "-f system that takM 1.4> where *fl..ExN left df. SK'DOS is 

1 adUaly a 68XXX REX type system (Not a TSC ptOduct.) 
..-____ OS-9 em · bbwn · uli-. . AI 

1 System Includes 05-9 68K or SK-DOS - Your ClDce 

I Speciflcatlons: 
I CPU � 12 t.t1l 
I RAM 76a( 2Sfl( � 
I �Wais.. 

I POOlS 4 - RS232 t.Di8681 llJART 

I 2 - 8 tt Plralel K:a321 PIA 
a.OOK MK48T02 REI Trne Cb:tt &t. S\.1 

I EPfOA 161<. 32K rx 64K � 
I R.OPPY WD1772 5 114 [)MI$ 
I I-WI) DISK � Put �,� Bead 

Now even faster! 
with 12 Mhz CPU 

C <:'4mpile timea: OS.9 68K Hard DiBk 
YJSTANGGI 8 lllz CJIU o "*' -32 • 
at. popullr 68008 I'Jitlm 1 "*' . 05 -
MUST ANG420 0 "*' · 21 • 

r-------------------, 
1 .A. 25 Megabyte 1 
: • Hard Disk System : 

! $1 '998. 90 ! 
I Complete with PROFESSIONAL OS-9 I I 
I Includes the $500.00 C compiler, PC I 
: style cabinet, heavy duty power supply, : 
I 5" DDDS 80 track floppy, 25 MegByte I 
�----���! ���-�� ---J 

lkli<a other 68008 systems there are several signifl::ant 

I( - Now-.;ore -serial ports :-faster -cPiJ \ � Battery B/U - and $850.00 OS-9 Prole&- I 
1\... 

__ 
slo� with� ��mpUe:_ included!_...) 

d� The MUSTANG-OS is a full 12 Megatlertz system. The 
RAM uses NO wat stales, this means ful bore MUSTANG type 
perfOITTlance. 

Also, albwilg tor addi'88SalH AOMPAOM the RAM is the 
maximum allowed for a 68008. The 68008 can only a:idrass a 
tMI ol 1 Megal7,1es ol RAM. The desgn albws al the RAM 
spaoe (for all practical purposes) b be utilized. What is rd 
available 1o the user is required and reserved for the system. 

* 400 0 0 See M.JstarQ-02 Pd - page 5 
• for tradErin detals 

MUSTANG..OS 

LOOK 
Seconds l2 bit Rqjsler 

lmqer Lana 
otbK aooe • .._ o.-9 Ci81t • • •  11.0 ... g_ o 
llliiDlG-()8 10 ... og...g Qlt . . .. g. 8 ... ,,3 

MalDO 
( 

r 1nt I; •t 
reg!�Wiong I; 

A RAM disk ol 480K can be easily oonfglftd, leavilg 288K 
frM tor proganVsyltem RAM space. The RAM DISK can be 
cxrilgurad b any size )'QUI' &AJic:alion requires (system must 
have 1281< in addition to b other requirements). Leaving the 
rwnailder ol the orOnal 768K lor program use. Sufflder'4 
SOUrtl8 Included (drMins, et) 

Pl.BX •• ..._.. .nsc 

Data-Comp Division 
('_ • A Decade of Quality Service". 

lJ - :;- . Systems Wafd-Wde 
Computer Publishing, Inc. � CassarOa Smilh fm1 
T�615842-4601· Telex510600-6WJ Hxson, Tn37343 

for (W); I c �; ++I); 
} 

I L: • 1hole v.41h &WTPC t-k:ier1lty FlEX 5' - Cd b spec:ia hb. 1 .. _________________________________________ _. 


