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The following is the
beginning of a continuing
series. Most of you will
remember Bob from his
senies of letters on XBASIC.
If you like it or want more,
let Bob or us know. We want
1o give you - what you want!
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Solutions to TEST THREE
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Solutions to TEST FOUR

OR

Mile 3 - heading for Mile 4

(i) bd' + b'd
{(ii) a'e" + bd'
(iii) a"' + d
(iv) b' + d
(v) b'c + be'
OR b'c +
(vi) ad'
(vii) b" + 4’
(viii) abc + bed + ad + be
(a' + b+ c)(a' +b' +c')(a' +b'" +d)(b' +c' +d)(b+c +d)
(a' + b+ c)(a' +b'" +c')(a' + c +d)(b' + ¢’ +d)ib+c¢c + d)
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4
bcl
+ bd'

a'ec'd’
+ a'b'd’
+ abe'

(b' + d') (b + d)

(a' + b)(a' +d")(b + ¢') (¢' + d")

a'+d
b' +d

b' + d'
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(b' +c')(a'+b+c)(b+c+d')

(a+b)(a+d)(b+d)(c' +4d')
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Telephone: (615 ) 842-4600

South East Media

Telex: 5106006630

0S-9, UniFLEX, FLEX, SK"DOS

STYLO.SPELL from Great Plai s Compwer Co. -- Fast Computer
E——r CO g—» Syloarap.
NEW PRICES 6809 CCF and CCO - $69.95,
F.Sor O -39995, U -$14995
STYLO-MERCE from Great Plains €«_—— Co. —Merge IN1
List 1o "Form” Letters, Print multipe Files, ete., throgh Sylo.
NEW PRICES 6809 CCF and CCO - $59.95,
F.Sor0-37995, U - $12995
STYLO:-PAK — Graph+ Spll +Merge Package Dealll!
F.SorO-332995 U- $549.95
0, 68000 $695.00

MISCELLANEOUS

TABULA RASA SPREADSHEET fro Computer Systes
Cosult t— TABULA RASA is similar ta DESKTOP/PLAN;
provides use of tabular computation schemnes used for analysis of
bsiness, sales, and «=—= c conditions. Menu-driven; Ctt Stve
repont-generation capabilities. Requires T CsEx & BASIC.
F.Sand CCF, U - $50.00, wi Sowrce - $100.00
OYNACALC - Eleamuic Sheet for the 6309 and 6300Q
F. S.0S-9 and SPECIAL CCF . $200.00, U - $395.00
05.9 68K - $595.00
FULL SCREEN INVENTORYIMRP from Computer SN~
Cosult t - Us the Full ==4d \/taY Sy = dals
Requirement Pluwing {or mainwining inventones. Keps item feld
file in alpabticl order for casier inquiry. Locate andfor print
recordt Matc @ prtial or © pc te, <Al pio. vendor, or
atibutes: find backorder O blow stOk levels. Print-ous in item
or vendor order. MRP c&bility for 1he maintenance and aalysis
of Hicrarchical assemblies of items in the invenory file. Reuires
TSCs Ex—&— BASIC.
F.S and CCF, U . $50.00, w Sowrce - $100.00
FULL SCREEN MAILING LIS from Computer Sys®&s CoOsultants
~ The Full == Mailing List Sysiem provides a means of
maintaining stmple mailing liss. Lt all records matching on
pastial or €plete name, city, siate, zip, or a. ribute for Listings or
L bls, ete. Requirs TSCs Extened BASIC.
F. S and CCF, U - $50.00, wi Source - $100.00
DIET-TRAC Forecasier from S.B. Media - An XBASIC pogrmt at
pasa dia in tins of either calories and pereantage or
crloydrtes, proeisand fats (CPG ") O graas of
Cartohydmate. Proein an Fat food exchanges of ech of the sLt
basic f O groups (vegetable, bread, meat, skim mitk, fruit an far)
for a specific individual. Sex, Age. Heigh, It Weigle, F m—e
Siz, Activity Level and Basal Metabolic Rue for nommal § d\/u1
are taken tnto scoound. | dal weight = sustaming catones for any
weight of the sbove individual ar calaulated. Provides number of
dys an daily calendar afler weight gosl an «<—¢e plan is

CROSS ASSEMBLERS

TRUE CROS ASSE ¥ mLERS from € puter Syl 71 s CosultantS—
Su > 1802/5, Z-80, 6800/1/2/3/8/1 1/HC11, 6804, 6805/HCOS/
146805, 6809/00/01, 6502 family, BOBO/S, 8020/1/2/35/C35/39/40/
48/C48/49/C49/50/8748/49, 8031/51/8751, and 68000 Systes.
Assembler ad Using ronnats same as target CPU's format.
Produces machine indecpendent MOt rla S-TexL
66000 or 6809, FLEX, SK°*DOS, CCF, 0S.9, UniFLEX

any object or source each - $50.00
any 3 object or source each - $100.00
Set of ALL object $200.00 - wisource $500.00

XASM C m—Assemblers for FL_X, SKe[DS from SE. MEDIA—
This set of 6800/¥2/3/5/8, 6301, 6502, BO8(/S, ad = Crs
Asseblers uses the f axiliar TSC Macro Assembler Conunand Line
ad Son Code format, Assembler options, etc., in providing code
fo te target CPU's.

Complete set, FLEX, SK*DOS onty . $150.00

CRASMB from LLOYD VO -. S w__m Mooola’s, Inel's, =a's, ad
©1's CPU synmiax fO these 8-Bit micropracessors: 6800, 6801,
6303, 6804, 6805, 6809, 6811 (all varicies); 6502, 1802/5, 8048
family, 80Si family, 8B08Q/8S, 2, —, and TMS-7000 fauily.
Hat MACRO. L_al L bls, Label X-REF. Label Lengih to 30
Qhan. Object code formats: N1 a S-R €= (1ent), Inted HEX-
Reconds (text), O9 (binary), an FLEX, SKe DS (biracy).
Wiitten in Asebler... 8

CPU TYPE - Prlet eac:

Fo: MOTOROLA IITEL OTHER COMPLETE SET

X9 $150 $150  S$150 $399
SKeDS  $150 $150  $150 $399
0S9/6809  $150 $150  $150 $399
DO, aeamem;  iowwhies  cosnies $432

CRASMB 16.32 from U.OYD VO - -Supo rs Moo ra's 68000, an
has same fetursas the 8 bit version. OS9./ K Object code
Format allows t is «€s asseber ta b use in develOng your
programs for OS9/ K O your OS9/6809 computer.

FLEX, SK*DOS, CCF, 0S-9/6609 $249.00

GAMES

RAPIER . 6809 Chess Program from S.B. Media — Requites FLEX,
SK*DOS an Displayso A yTyp Ter ial. Fete: ¥
levels of play. Swap side. Point s«—=g system. Two display
boards. Change skill level. Salve Qheckmaie problams in 1-2-3 4
maves. Make move & swapsicl. Playw ie orblack. This is
one of the == etCKES progam running on any
microcomputer, estimated USCF Rating 16 0- (better than mast

determined. ‘clubd’ players at kigher levels)
F.S -$5995. U-38995 F.,S and CCF . $79.95

Avallabllity Legends o 9 South East Media — ** Shipping **
0 = 034, § « SK*DOS e master card Add 2% USA. (min 52.90}
¥ = FLEX, U « UsLER 5A 5900 Cassandra Smith RAL. - Hixson, Tn. 37343 ) . Foretpn Surtacy Add S%
T8 o Cokow Compuley 08.¢ ) Foreign Alrraall Add 10%
CC¥ = Color Computes J1EK . 4 Ov C.O.D. Shipplag Only

*0S-9 1s a Trademark of Microware and Motorola-*FLEX and UniFLEX are Trad beal Systems Consult *SK*DOS Is a Trademark of Star-K Sy Corp.
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L8, JOQUIBAON

1BUING, CIONN B9,

g268
02eB
026
0270
0272
0274
0276
0278

027A
0270
0280
0283

0285
0288

028A
028D

D6
03
Al
25
Al
22
AA
20

04
00
D6
20

D6
20

D6
20

00
18
34
38
3D
FF
72
69
5D
FF
66
[>:)
60
FF
63
6D
FF
FF
82
86
BA
01
35
02
FF
FF
123

02E¥
10 E2
41
DE
5A
DA
20
Dé

10 0D
10 05
03AF

ca

040F
El

046F
Cc1

31 32 33
35 36 37
39 30 20

oe

71 77 €5
74 79 715
& 70 5B

0D

61 73
67 68
6C 3B

5C A
76 62
2C 2
2A

20 EF
83 84
87 88
FF DB
0E 2D
09 2B
OF 19
FF FF
EF FF
EF FF

64

27

78

2F

81
85
89
10
04

1A
FF
FF
113

1da
brelr
ampa
ble

awpa
bhi

ora
bra

testls

shifte, x
1,kstate, msend
4541

msend

#55A

msend

9520

msend

* NRBER (OCK ON.

numlkl brset
brset
lda
bra

2,kstate, nunct r
0,kstate, numshi
numnor, x

mtetpp

* USE TABLE NUMBER TABLE NUM SHIFT

numshi 1ida
bra

numstb, x
testls

* USE TABLE CONTROL TABLE NUM SHIFT

numctr 1lda
bra

oot e

numrol, x
msend

* LOCOK-UP TARLES

* NORMAL MODE (LOWER CASE)

normal FCB
FCC

FCC

FCB
FCB
FCB

FCB

0
$1B,"1234567890-=",508

SEF, "qwertyuiopf]=, $00

SEF, "asdfghjkl:"'=",$6D

SFF, "\zxcvbnm, . /%, SFF,"*"

SEF, $20, SFF, $81, $82, $83, 584, $85

$86, $87, $88, $89, $8A, SFF, $DB, $10

$01, SOE, 52D, $04, $35, $09, $2B, $03

$02, SOF, $19, S1A, SFF, SFF, SFF, SFF

SFF, SEF, SFF, SFF, SEF, SFF, SEF, SFF

send it if caps on

now go check for caps lk

02EF
02F0
02F4
oz2re
02FC
02FE
0302
0306
030A
030C
0310
0314
0318
0319
0310
0321
0325
0327
032B
032F
0333
0336
033A
033e
0342
0346
0347
034B

034F
0350
0354
0358
03sC
0360
0364
0368
036C
0370
0374
0378
037c
0380
0384
0388
03ec
0390
0394
0398
039C
03A0

03A4
03A8
03AC

00
1B
24
2A

FF
52
49
0

4B

00
1B
FF
FF
EF
17
19
10
EF
06
oB
FF

13
FF
20
97
9B
FF
FF
FF
16

FF
FF
123

21
25
28
]]
51
54

0D
41
47
4c

93

2D

30
FF

* SHIFT MOOE (UPPER CASE)

shifer FCB
FCC

* OONTROL MODE
contrl FCB
FCB

FCB

L]
o

'C

8d4d4dd

FCB

FCB

8

0
$1B, =15V~ ()_+=,$08

SET, "MERTYUIOP(}", SOD

SEF, ' ASDFGHJKL: "~'

SEF, $7C, "ZXCVBNMC> 2=, SFF, SDE

$FF, $20, SFF, $8B, $8C, $8D, $BE, SBF
$90, 591, $92, 93, $94, SFF, SOC

=789-456+1230.", SFF, SFF, SFF, SFF

$FF, SEF, SFF, SFF, SFF, SFF, SFF, SFF

0
$1B, SFF, $00, SFF, SEF, SFF, S1E, SFF

SEF, SFF, SEF, S1F, SEF, STF, SFF, §11
$17,805,512,514, $19, $15, 509, SOF
$10, $1B, $1b, SOA, SFF, 01,513,504
$06, 507, 508, SOA, SOB, SOC, SEF, SFF
SFF, SFF, $1C, $1A, 518,503,516, S02
SOE, $OD, SFF, SFF, SFF, SFF, SDF, SFF
$20, SFF, $95, $96, $97, $98, $99, S9A
$9B, $9C, $9D, S9E, SEF, $DD, $OC, SFF
SFF, SFF, SFF, SEF, SFF, SFF, $06, SFF

$16, SFF, SEF, SEF, SEF, SFF, SFF, SEF

SFF, SEF, SFF, SFF, SFF, SFF, SFF




|euINOr O1NK .99.

48, 16quieA0N

6¢

03AF
03B0
0384
0388
03BC
038e
03c2
03ce
03ca
03cc
03D0
03p4
03p8
03p9
03DD
03El
03ES
03E7
03EB
03EeF
03F3
03F7
03FB
03FF
0403
0407
0408

040F
0410
0414
0418
041¢C
041E
0422
0426
042A
042c
0430
0434
0438
0439
043D
0441
0445
0447
0448
044F
0453
0456
045A
04SE
0462
0466
046A
046E

00
1B
24

FF

52

g
FF

21
25
28

51
54

oD
41

ac
56

FE
20
8D
91
123
01
35
02

FF
FF

33
37

5
B

64

27

23
26

45
55
44
22
58
3F
8B
8F
93
2D

19

FF

* NUMBER (LOCK NORMAL MODE (LOWER CASE)

numor FCB
FCC

FCB

FCB

FCB
FCB
FCB

0
$1B, ®1234567890-=+,$08

SFF, *qwertyuiop[]®, $0D

SEF, ®asdfghikl; =, $60

SFF, ®\2xcvbam, ./®, SFF,®*~

SFF, $20, SFF, $81, $82, $83, $84, $85

$86, $87, $88, $89, SBA, SFF, SFC, $37

$38, $39, $2D, $34, 535, $36, $28B, $31

$32,$33, 830, S2E, SET, SFF, SFF, SFF

SFF, SFF, SET, SFF, SFF, SFF, SFF, SFF

* NUMBER (OCK SHIFT MOOE (UPPER CASE)

aumsth FCB
FcC

0
S1B,"!04S%~c*{)_+v, S08

SEF, "“OMERTYVIOP{ }*®, $OD

SFF, " ASOPGHJKL :=~*

SFF, $7C, *ZXCVaNw<>2?®, SFF, SFE

SFF, $20, SET, $SBB, $8C, SB8D, SBE, SBF

$90, $91, $92, $93, 594, SFF, SFB

$10, $01, SOE, $2D, S04, $35, 509, $28B

$03, 502, SOF, $19, S1A, SFF, SFF, SFF

046F 00
0470 1B
0474
0478
047C
0480
0484
0488

048C
0490
0494
0498
049¢C
04A0
04A4 FF
04A8 20
04AC 97
04B0 9B
04B4 FF
04B8 FF
048C
04co
04c4
04ce
04cc

FF
17

10
FF
0B
FF

18
OE

16
FF

FF

07

atore 0013

e

|
FOR THOSE WHO

SFF, SEF, SFF, SFF, SFF, SFF, SFF, SFF, SFF

FF

* NUMBPR LOCK CONTROL MOOE

numrol FCB 0
FF FCB $1B, SEF, $00, SFF, 8FF, SFF, S1E, SFF
EF
1F FCB SFF, SFF, SFF, S1F, SFF, $7F, SFF, S11
11
14 FCB $17,505,512, 514,519, 515, $09, SOF
OF
0A FCB $10, $1B, $10, SOA, SFF, $01, 513, 504
04
0A FCB $06, 507, $08, SOA, SOB, SOC, SFF, SFF
FF
1A FCB SEF, SFF, $1C, S1A, 518,503, 516, S02
02
FF FCB SOE, SOD, SFF, SFF, SEF, SFF, SFD, SFF
FF
96 FCR $20, SFF, $95, 596, $97, $98, $99, S9A
9A
9E FCB $9B, $9C, $9D, SIE, SEF, SFA, SOC, SFF
FF
FF FCB SFF, SFF, SFF, SFF, SFF, SFF, $06, SFF
FF
FF FCB $16, SFF, SFT, SFF, SFF, SFF, SFF, SFF
FF
FF FCB SFF, SFF, SFF, SFF, SFF, SFF, SFF
-
* MASK OPTION REG
* SET FOR XTAL
org $0784
moa fcb %00000111
* INTERUPT VECTUR TABLE
-
CRG SO7F8
TIMERV FCB tine
EXTINT FOB Qo
SYSSWI FOB reset
VRESET FDB reset
EXD
TO®SV OVY  VEYSEY 07T copdlk O 53 ccuntl 0IC3  ocoreel OJ4F  count 0012
date 0013 oars 0004 &imm 0005 adre UOE oo 012\ kstate DO1D
wctrls 013C eumio 01AA  =nums] 0323 =oe 0704 wovel 0lé) eend 0250
ncurs? OLEA  ncurs) OIF)  ncursd OIFC  ncursS 0205 noursé 020E  acurs? 0217
ncursb 0238 normal O28F reosctr C20A &amii]l 0274 nuwmloh 0244  manor 0IAF
oMey QA ox 0161 ports 0000 porxb 0001 porkc 0002 putche 0147
caada? OJAC relcod OLAF rwsut 0100 ebftb © é6  =h1Cch 0240  shiftt O2ZF
({73 0008 tescls D260 timm 0130

csbifc 01C)
mitzs Ol
ahire 0190
nsoursd 0220
rumal M
putkey 0130
sorce 013
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A REVIEW OF WETPAINT -Borders
New Clip Art for the Mac - Western art: guns, cowboys, saddles, rodeo

- Ma
By: James E. Law e

- Business art: computers, Mastercard, olice
1806 Rock Bluff M a 2. Wg [QD. equipment
Hixson, TN 37343 - Food

- Clocks and watches

- Minature icons; flags, intemational symbols,
With the current {nformation explosion, there is semaphores
a proliferation of paper assaulting each of us. - Men and women, and
With newsletters, junk mail, advertisements, - Much more
and such like competing for attention, how can
one ensure his or her work gets the attention it According 1o Dubi-Check, this art, with only
deserves? Perhaps part of the answer is in the minor exceptions, is new and not previously pub-
old adage. "a picture is worth a thousand words." lished.
To this end, a number of companies have pro- A number of the pictures
duced clip art for the Macin- are designed to be personal-
tosh users.

ized by the user. For exam-
ple. tee shirts are set up to put
the users unique message on
them, a meeting notice in the
form of a big clock can be
modified to show the start-
ing ttme of the users meeting,
and a special large font is
provided to prepare custo-

M mized license plates.

Many pages contain help-
ful suggestions on how to
modify and use the various
frnages.

Overall the quantity, va-
dety, and quality of clip art
provided makes for a solid
value.

Art Roundup

Art roundup s a desk as-
sessory which allows the
Mac user to open clip art,
MacPaint, or Full Paint
files: select and modify tm-
ages: and transfer those im-
k ages to the clipboard without
leaving the application in
use. This means that while
preparing a document in
g MacWrite, Art Roundup can

by be used to quickly review art
flles, select an image, and

The latest such offering is
WetPaint by Dobi-Check
Software, Inc. WetPaint con-
tains over 2.2 megabytes of
art on 6 double-sided disks.
It also contains two desk as-
sessories (Art Roundup and
Pattern Mover), and one font
(San Quentin).

This review initially con-
sidered Rev. 1 to Arl Round-
up. The large number of bugs
and systemn crashes with the
version resulted in a call to
Dobi-Check who said that
problems with Rev. 1 had re-
sulted in Rev. 1.1. About two
weeks after disk 1A was re-
turned, an updated disk was
received.

Art for Arts Sake

Wet Art isrecorded in
MacPalnt {i.e., PNTG) format &
and can be opened by Mac- :
Paint, Super Paint, Full
Paint, or other programs
that work with this format.
Wet Ari clip art appears on 87
- 8by 10 inch pages. Each
page contains {rom 1 to more
than 70 trmages. Overall, this
collection includes well over

1.000 separate tmages, The ‘A picture of the author or a u};‘::'l‘lsrm‘ :ﬁ?:%g ethm"gh

great variety presented en- sample of WetPaint clip art? Man;t)e document. This pro-

ts}l:lrs lhalt‘ llherc lwm be some- - - gram performs essentially the same function as
ng useful to almost everyone. me of the ma- Art Grabber or Quick Paint.

terial covered tncludes: Upon selecting Art Roundup from the desk as-

Sessory menu, a new menu appears with a num-
ber of tools and optlons. Selecting "Open Paint
File" displays all art flles on the current disk
which can be read by Art Roundup. Selecting a

- Trains, cars, boats, trucks, and bicycles

- Animals of every description

- Seasonal pictures to spice up your holiday
cards and paity announcements
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speclfic art file results In the related images be-
ing displayed very quickly (less than 2 seconds
in my systemn). A "Show Page” option allows the
entire 8 by 10 inch page to be viewed. A rectangu-
lar can be moved to select the area of the page to
be viewed. (This s identical to the show page
feature In MacPaint.)

The scroll 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 modlfy 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, flipped horizontal, or
flipped vertical.

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

Art Roundup is a very handy tool and is a
great companion to WetPaint's clip 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 image.
While Art Roundup occuples less than 10K of
RAM., another 50K is occupled 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 trying again or by se-
lecting the art in sectlons to be pleced together in
the receiving application.

Pattern Mover

Pattern Mover is a desk accessory which al-
lows the editing of patterns and the transfer of
single files or entire pallets between different
Full Paint or MacPaint flles. it wtll be especial-
ly helpful to Mac artists who create their own
pattemns for use In Macpaint, Superpaint, or Full
paint and want to move these patterns between
documents or between applications. Pattern Mo-
ver was not reviewed.

System Requiorements

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.

Conclusion

The combination of Wet Paint's high quality
art and the art accessing and handling capabill-
ties of Art Roundup provides a solid value. In
spite of the quirks in Art Roundup. this package
is highly recommended.
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|
MACINTOSH TRENDS... ||
Major New Macintosh Software |
Offerings From Apple |

|

Apple has announced two major new software of-
ferings for the Macintosh. The first, called Hyper-
Card,. is already on dealers’ shelves.This program is
a lot harder to explain than it 1s 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 with a sep-
arate card for each day: a stack of Inventory cards
with 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 {n 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 to
related Information, dial a telephone. activate a sub-
routine involving sound. animatlion, and/or graph-
ics. or launch another application. It Is also
equipped with extenslve 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 which contain
numerous examples of how it may be used. Those ex-
amples are intended to be the jumping ofl' 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 avail-
able for existing Mac owners for $49.00.

HyperCard is so powerful that its applications
will be limited more by the creativity of users than
by the capabillities of the software. In upcoming
months I bellieve you will see many HyperCard appli-
catlons being offered by users groups and sofiware
companies.

The other new Apple offering is MultiFinder.
This software . which was previously called Juggler,
was scheduled to be shipped to dealers in September.
MultiFinder is the first step toward a multi-tasking
environment for the Macintosh. It allows windows
from different applications to be open at once. While
all windows are visible, only one window is active at
a time. When a given window is selected. the asso-
clated application is instantaneously acttvated.

As initially oflered. MultiFinder does not offer
true multi-tasking capabllities. It will allow future
programs to be designed to cause some activities such
as printing or downloading files to procced tn the
background while an application runs.

Like HyperCard, MultiFinder will be free with fu-
ture Macs and will be avallable to exsting owners at
a cost of $49.00.
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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 are concerned.

1) Parameters passed in registers almost
exclusively, error status returned in a register,
examples are O5-9 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-68K 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 1/0
with OS-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
05-9/6809 and OS-9/68000 module formats.

Pascal.

By: Robert D. Reimiller
Certified Software Corp
616 Camino Caballo

Nipomo, CA 93444
805 929- 1359

Tutorial

The program :

Program validate ($vl,l os9 call example} ;

type
{pascal device descriptor for file of byte}
descr = record
p_mode : byte ;
p_err : byte ;

p_drv : longhex ;
p_elnt : integer ;
p_elm : byte ;
p_path : hex

end ;

var
€ : file of byte ;
mé8k : boolean ; (true if 68000 format}
idx, parity9 : byte ;
parityk, err : hex :
scount, count, modsize :
p : “descr ;
crc ¢ longhex ; {crc accumulator)
header9 : array [¢0 .. #8] of byte ; (6809
header buffer})
.. 8817} of hex :
{66000 header buffer)
buf : array [$0..S3FF] of byte ; (lk data

longhex ;

headerk : array [#0

buffer)
{$I/dd/pdef/0s9calls access external procedure
definitions}
begin
{S$I+})

open (f, cline(l}, update) ; {use 1st
command line parameter}
p := addr{f) ; (get address of variable f)
while not eof (f) do
begin {scan for header}
read (f, header9(0]) ;
if (header9([0] = $87} or
(header9(0] = S4a)
then
begin (have valid first byte, look
for second}
read (f, header9(1l]) .
if (header9([l] = $CD) and
(header9(0] = $87)

then
m66k :w false {6809 header
format}

else

if (header9([1] = SFC} and
{header9[0] = $4a)
then
m68k := true (66000
header format)

42

November ‘87

‘68" Micro Journal



else
exit ; {not a loadable

module)
crc := SEFFFFF ; {initialization
value)
1f mé8k
then

begin {use words)
headerk [0] ;=
hex {beader9[0j) << 8 +
hex (header9(1]) ;
for idx :=» 1 to 22 do
begin
read (f, parity9) ;
{build header wordsi}
headerk [1dx] :=
hex (parity9) << 8 ;
read (f, parity9) ;
headerk [idx] :=
headerk [idx] +
hex (parity9)
end ;
parityk := 0 ;
for idx :e 0 to 22 do

{calculate parity)
parityk := parityk eor
headerk[idx] ;
headerk [23] := not parityk;
{set parity)
write (f,
byte (headerk [23] >> 8)) ;
write (f,
byte (headerk [23])) ;
(and update file}
{calcuiate module size
{remainder))
modsize :=
longhex (headerk [2]) << 16
+ longhex (headerk[3))
- $33 ;
{do crc over parity area of
module)
err :w f _crc (crc,
addr (headerk), $30)
end
else
begin
{similar for 6809 modules,
except we work on
bytes instead of words)
for idx := 2 to 7 do
read (f, header9[idx}) ;
parity9 := 0 ;
for idx := 0 to 7 do
parity9 := parity9 eor
header9(idx] ;
header9{8] := not parity9 ;
write (f, header9(8)) ;
modsize :=
longhex {(hex (header9(2])
<< 8 +
hex (header9([3}1) - $C} ;
err := f_crc {crc,
addr (header9), 9} ;
end ;
{calculate crc using 1K chunks)
for count := 1 to modsize>>10 do
tegin
scount := 1024 ;
err := 1_read (addr (buf),
scount, p”.p_path) ;
err ;= f_crc (crc, addr(buf),
scount)
end ;
{calculate crc over remainder of
file}

scount := modsize and 1023 ;
1f scount <> 0
then

begin
err := {i_read {addr(buf),
scount, P“.p_path) ;
err := f crc (crc,
addr {(buf), scount)
end ;
(update crc for this module)
write (f, not byte(crc >> 16)) ;
write (f, not byte(crc >> 8)) ;
write (f, not byte({crc})
end
end ;
close (f)
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 valuc 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 acc is the crc accumulator, count is
the data byte count, and ptr is the ADDRESS of
the data block. On output acc will be the updated
cre accumulator)

function f_crc (var acc : 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 ;

'68' Micro Joumal
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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!

0S5-9 does all file accesses using a 2 byte
“"path” number. When the file is opened using the
pascal "open” procedure, the path number returmned
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

OCmegaSoft Linkage Creator Version 1.21

Copyright 1987 by Certified Software
Corporation

Global stack size not determined

auto setup 7 y

Process 2 command line option ? n

Stack, heap, and varib size : 600

Library directory name : /dd/

Other pascal files :

Other assenbly files :

Other assembly files :

Other library files :

Linker command line info : validate.mp

Map options : f

Include files : /dd/pdef/os%calls

Include filea :

Debugger options :

Target dabugqer options :

Compiler options : -d

Conpiler options -r

Compiler options : -1p62ftw96 /p

Conpiler options

Assembly options

Assembly options

Editor options :

QmegaSoft 68000 Assembler version 1.21

Copyright 1987 by Certified Software

/dd/pdef/os9¢ccde

)

s 4 ww ws s e

Corporation
Errora : 0 Code OCAE Data 0000
varib : 0000 Table 14 of 944

$ ps validate

FOR THOSE WHO

Now in the pascal shell, we can compile it
using the -D 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(1)" as the file name. "Cline"” 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 crc
should be modified is if the file is patched, and
the OmegaSoft patch utility includes a command
to restore the checksum and crc. 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 O5-9/68000.

OmegaSoft is a registered trademark of Certified
Software gbrpon!iml, 0S5-9 and OS-9/68000 zve trademarks of
Microware Systems Corporation. PDOS is a trademark of
Eyring Research. CP{M-68K is a trademark of Digital
Research. VERSAdos is a trademark of Motorola.

EOF

NEED TO KNOW 68 MICRO

JOURNAL™

November'87

‘68" Micro Journal




owVva wNn

FORTH

A Tutorial Series
—

By: R. D. Lurie
9 Linda Street

INSTALLING FIG-FORTH

Some of you may be considering joining in the
pleasures of FORTH programming by installing FIG-
FORTH. so I thought that it would be a good idea to
report on my experiences with the 68093 versfon.

FORTH 18 a lot of fun and easy to use. if you
start off right. But FORTH can be a killer If you get off
on the wrong foot! There are two ways to get FIG-
FORTH for the 6809, either you can buy the printed
listing from FIG 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. | recommend that you save
yourself a lot of agrtvation by buying a system, unless
you know how to use the FLEX assembler and have a
good editor.

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 is really of no
help. except for the primitive FORTH editor it
contains and the FIG glossary (which includes words
not found In FIG-FORTH for the 6809, and vice versa).

FIG-FORTH (s the public domaln version of the
FORTH sold for years by TALBOT MICROSYSTEMS
(whodid advertise In 68’ MJ, but that i1s not why | am
writing thisi). [ would guess that their manual would
be the ideal choice to go with 6809 FIG-FORTH. In
any case, you will need at least one good book on
FORTH before you can do much with FIG-FORTH.

In order to use FIG-FORTH for the 6809 in the
form supplied by FIG. you must have the items listed
in €gure 1.

1. A 6809 conmputer with the FLEX {or SK*005?) operating

system.
. At least one disk drive.
. A terminal communicating through an ACIA.
. A minlmum of 16k of RAM, beyond that required for DOS.
. An editor for entering the program to disk.
. A macro assembler (the FLEX assembler is assuned).

| Figure 1. The minimum hardware/software requirements for
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installing FIG-FCRTH.

As you can see from Item #3. a CoCo cannot be
used. even {f one of the versions of FLEX or SK°*DOS
has been {nstalled. Unless you are prepared to do a
lot of assembly language work. don't kid yourself into
trying to force-feed FIG-FORTH {nto the CoCo.

Even {f you have all of the items on the list, be
prepared to spend several (!!) hours typeing and
debugging. before the listing will even assemble. 1
found one error in the listing: there (s a typographical
error in the macro for TICK . This can be found at the
top of page 38. The correct form is

(- WORDM 1i.,"".(MMEDIATE

Leominister, MA 01543

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

After reading all of this, you are now probably
convinced that you do not want to try to install FIG-
FORTH. | hope that I have not laid on the cautions too
thickly. since FIG-FORTH does work. and it works
very welll You just have to be aware of the potential
pitfalls before you stari.

WHY CONSIDER FIG-FORTH?

You may wonder why I even bring up the
subject of FIG-FORTH. If It s so hardware limited and
such a pain to get going. My reason is that it Is the
only source | know of for a complete 6809 FORTH
source-code listing which does not require a meta-
compller or other speciallzed software. If you want to
customize FORTH to an unusual hardware
conliguration or to a minimal size for a particular
situation, you must have the source-code in a form
that is easy to modify and work with, and that {s what
you get with FIG-FORTH.

Frankly. FF9 from Wilson Federicl 1s a much
better deal for the average hobbyist. 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 lot of difBculty maling it
any smaller, since a meta-compiler was used to
generate the original source-code. For most of us,
that is no problem, provided you can use the “lloored
math” of FORTH-83.

WHY NOT USE FORTH-83?

Despite some of my rather loud rantings and
ravings about the surprises In FORTH-83 for those
weaned on FIG-FORTH, | do think that it really Is a
friendlier programming haven than FIG-FORTH.
However, FORTH-83 does use (loored math. “Floored"
math means that any operation {n integer math
which has a remainder results in value truncation
(not rounding) toward negative-inlinity. Of course,
any math scheme is floored math, but L{e expression
18 not used for the much more common convention of
using zero as the floor.

MATH PROBLEMS

1 am sure that there were some good arguments
extolling the advantages of minus-infinity as the floor
when the subject was presented to the standards
committee: otherwise, It would never have been put
Into the FORTH-83 standard. Unfortunately. | have
never knowingly encountered any of these
advantages. The big disadvantage. from my point of
view. {s that FORTH-83 can give the WRONG ANSWER
to any division problem which produces a negatively
signed quotient. Presently. the only fix [ know of for
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this bug 1s to do the division as unsigned. and then
force the quotlent to be negative after all of the
division is finished. 1 don't like that solution. but I
don't know of any other which will work in FOR1H-83.
If you don't like that idea. then you must either use
FIG-FORTH or FORTH-79 or, else, write you own
math routines, which will not be a part of the FORTH-
83 standard

You may wonder at why this i{s a problem, so |
will give you a simple example from FIG-FORIH and
FORTH-83. The examples in

FIG-FORTH:
10000 355 113 */ ==> 31415
-10000 355 113 =/ ==> -31415
FORTH-83:
10000 355 113 */ ==> 31415
-10000 355 113 */ ==> -31416¢

Figure 2. An illustration of the difference between divisio

in FIG-FORTH and FORTH-83.

Flgure 2 show that you get the same answer

| when you use the °/ operation with positive or

negative numbers with FIG-FORTH. but you get a
different answer when you use the same operation {n
FORTH-83. | grant that the difference is small, but
there should be NO dillerence! Consider what kind of
problems you could get into when trying to move an
accounting program from FIG-FORTH to FORITH-83.
Sometimes | think that the people who write
standards don't live in the real world (I'l] grant equal
time to the opposition)! Now you can see why there is
a market for FIG-FORTH and FORTH-79.

FORTH IN ROM

Every once in awhile, there is a flurty of interest
in putting FORTH into 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 FORTH is put into ROM, it is
then very diflicult to change it, which is the potnt of
using ROM tn the first place. However, the general

use of FORTH often requires extension of the
dictionary with words which are unique to a
particular job. Therefore, these words must elther 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 keeping a library of disks.

Except in very special cases, FORTH 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, 1 cannot think of any way that a true FORTH for
the 6800 or 6809 could be written which did not have
a Return Stack, even {f you could avoid a Data Stack
by judicious use of the reglsters. 1 am sure that even
the relative multitude of registers tn the 68000 would
not remove the necessity for some RAM, because you
would stlll need the Return Stack. As 1 think about it,
it occurs to me that the way 16/32 bit machines
"waste” RAM, the 68000 would probably need more
RAM than a 6809 to do the same job.

Some people think that putting FORTH in ROM
would somehow make it run faster than the same
code In RAM. For the same CPU clock speed,
assuming no walt states, programs in RAM and ROM
should execute at tlie same speed, so that there is no
way forone to run faster than the other.

 —
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The only way to gain speed would be in the
original loading of the FORIH. If the FORTH were in
ROM instead of on a disk, you would not have to spend
the loading time for the original setup each time that
you turned on the computer, but there would be no
gain beyond that. Program execution would stay the
same.

Of course, the situation would change for a
cassette tape system. Pro(grams Just do not load as
fast from tape as they do from disk, so you could get
pretty tired of watting for your FORTH to load. This
must be one of the reasons for BASIC in ROM on the
CoCo, etc. I certalnly remember the agonizing wait for
SWIP 8k BASIC to load tnto my 6800. Under those
conditions, 1 would even have settled for COBOL
programmtng, {f it were in ROM and [ had enough
RAM to go with 111?!

SINGLES TO DOUBLES

This has nothing to do with sext Many FORTH
words expect to find a double precision (32-bit)
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 execution. The
question often arises as to the best way to convert a
single into a double.

I have the bad habit of simply stuffing a O onto
the Data Stack in order to make the conversion as
quickly and as painlessly as possible. This is
acceptable for unsigned or positive 16-bil integers,
but it I1s wrong for negative 16-bit Integers. If the
single precision number on the Data Stack s
negative, then -1 is the correct vatue to stuff onto the
stack.

The proper way to do this job Is with S->D . An
effective high level definition is:

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

You already have this word in F1IG-FORTH, 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 Figure 3 for an assembly
language definitlon suitable for FF9,

CODE sS->D {n--4d)
0 2 LDbD
0 ,u TST
MI IF, COMA COMB THEN,
»==U STD
NEXT,
END-CODE

Figure 3. FF9 code definition for S->D

{n case you are wondertng, the definition of Figure 3
came from the FIG-FORITH source-code. and the
resulting machtne codes are ldentical. 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 integer. This factor of only 4.9 times as long
shows how remarkably fast a FORIH definition can
be.
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EXECUTION TIMES

[ am tn the process of running an exhaustive
study on the execution speed of most, if not all. of the
common FORTH functions, and I will report on them
as soon as [ complete the experiment. At present, [
plan to compare FIG-FORTH and FF9 for the 6809
and LM! Z-80 FORTH for CP/M. If ] can make it work, I
will also download the Z-80 FIG-FORTH f[rom the
CP/M-SIG on CompuServe to be included with the
others. | should mention that I am using a GMX 6809
cpu card operating at 1 Mhz. and a Z-80 operating at 4
Mhz in a CP/M system.

As you can {maglne, this study takes a lot of
time. and [ have Just barely started with the FF9.1 am
not sure how long the study will take take, since I
want to compare a reasonable selection of definitions
in both high level FORTH and assembly language.
Furthermore, {[I can manage it, [ wtll t1y to throw In
as many comparable operatlons as [ can in C, BASIC,

and possibly PASCAL. Whether or not this can be
done depends on both my programming ability and
language avaflability. I would be happy to hear any
suggestions any of you would care to make: and
constructive crtticism of the testing method wil be
welcomed. 1 have no ax to grind, here, so ! don't care
how long it takes to finish the study. if ever. and | have
no predisposition as to the results. I'll just report
them as [ measure them.

I mention this partly because of the surprising
(to me) result [ got from tlining the IF ... ELSE ... THEN
branching condlitional In F¥9. | should not have been
surprised that a TRUE branch takes significantly
longer than a FALSE branch {a 4:3 ratio). The reason
s 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 ratio of times
to execute the two branches must depend on the code
written and the cpu used for execution.

[t turms out that there is no significant
dWerence in F¥9 for the execution time of the simpler
IF ... THEN condltional, whether the Boolean flag Is
either TRUE or FALSE. This is what | expected.
intultively. but | was amazed to discover that this Is
not true for the LMI Z-80 FORTH. I suppose that the
2-80 JZ/JMP command combination was used to
write the definition, and this could account for the
timing difference.

Al} of the times are based on "empty" functions,
in that [ have found that the times [ get are additlve.
so that | can extract known time fractlons from an
experiment so that the difference can be attributed to
a single operation.

CASE STATEMENT EFFICIENCY

As you may have notliced. | am partial to the
CASE ... ENDCASE structure proposed by Eaker in
FORTH DIMENSIONS, II/3 . I devoted considerable
space to it In the December, 1986, issue of 68 'MJ, so
you can refer to elther place for more details on the
use of this version of CASE ... ENODCASE .

I was particularly interested in seelng the
results of a timing study on this subject since [ do use
it so much. The results are summarized in Figure 4.
This definition was called from a nested

DO ... LOOP structure which executed a total of
100,000 times. The repotted values are the averages
extracted from each run, afler the time used by the
Joop. itself, and loading the CONSTANT had been
factored out. Agure 5 shows this structure.

: CASE~-STUDY ( n -~ )
CASE
0 OF ENDOF \ 235 microsecords
1 OF ENDOF \ 374 microseconds
2 OF ENDOF \ 513 microseconds
3 OF ENDOF \ 654 microseconds
4 OF ENDOF \ 795 microseconds
{ default } \ 774 microsecords
END-CASE ;

Figure 4. The "empty™ CASE ...

3 CONSTANT 3
4 CONSTANT 4
54 CONSTANT 54

¢ TEST
TIMER-ON
2 0 Do
50000 0 DO
0 CASE-STUDY
Loap
LooP
TIMER-OEF ;

Figure 5. The nested DO ...
CASE-STUDY .

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

When I started to study the test results, I found
the same kind of additive time factors as | had found
wtth other operations. After examining these results,
I have calculated (and measured) that there is a
minimum overhead of 214 microseconds if there Is
only one selector, and It 18 not chosen. This compares
to 34 microseconds for a single IF ... ELSE ... THEN
condittonal taking the FALSE path. Therefore, don't
use CASE ... ENDCASE for a single choice-pair. tf you
have any need for execution speed.

[ have not had time to determine the cause for
this very high overhead for CASE ... END-CASE: it will
probably turn out to be something obvious, once I get
a chance to study the situation, However, it is a good
exarlt\e[:lle for the adage about taking nothing for

The CASE ... END-CASE construct is essentially
only a more convenient way to program a series of [F
... ELSE ... THEN cholces. It {8 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
cholce at the head of the list and the least likely
cholce at the bottom of the list. For practical
purposes, the last cholce on the list and the default
will be selected In about the same amount of time.
Now [ know why some of my programs have been
running slower than [ expected!

The ideal use of the CASE ... END-CASE
construct 18 in an operation ltke keyboard Input
sorting, since there Is no poasible .way that you can
type fast enough to outrun the computer. On the other
hand. a duferent selection scheme should be used for
time- sensitive operations, such as anlmated
graphlics. In other words, don't let programming

habits cause you to make poor programming cholces.

EOF

\ 0 - 4 and 54 were used here

LOOP structure used to call

END-CASE timing experiment.
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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 operaling systems, there has developed
a strong demand for low cost high quality ASCII
terminals. Unfortunately, a good quality general
purpose terminal will sometimes cost as much as
the system you connect it to. Many of us own or
use systems capable of supporting multiple users
with only one terminal attached to them. Having
a second terminal In the den or upstairs out of
the basement fs a luxury few of us can afford. For
those of you who do not yet own a system and are
considering purchasing one of those low cost
single 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
single board system beyond the budget of a
typical hobbylst.

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

How much of a fraction? Well that depends. You
will have to purchase a monochrome video
| monitor with a composite video input and an
| 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 remaining cost will be for components and a
case to put them in. The total cost for the project
should be under $250.00 {f you. buy everything
new. If you have a well stocked junk box you may
be able to 1educe the cost to under $200.00.

Before committing your time and hard eamed
cash to this project, you probably would like to
know a little more about what you will receive
for your efforts. The terminal. which I will refer
| to as the "GT" {graphic terminal} is an
asynchronous, RS232, ASCII type terminal. The
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terminals electronics including the power supply
is designed to fit neatly into a 10"L x 7.5'W x
3.1"H case avallable from Jameco Electronics
{part no. H2507).

The GT is capable of operating at speeds up to
19200 baud. The communication default
parameters such as baud rate. parity. character
data length and stop bits are switch
programrnable. These parameters can be changed
or overridden at any time by use of a bulilt in
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,
line feed, carriage return. etc. Absolute cursor
positioning and invisible cursor mode are also
supported.

In addition to the previous items, the GT provides
medium resolution graphic capabillities. 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,
complimented or tested using simple ASCII
escape sequences. There Is also a fast line
drawing function based on Bresenham's line
drawing algorithm. Graphics and text can be
mixed and will appear on the screen
simultaneously. The GT is 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 minimum 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. it is
not necessary for the builder to be a programmer
{in order to construct a working terminal. The
software source will be printed in part two of this
article and will also be made available by "68
Micro Journal" in the form of a reader service
| disk. You the builder must have access to a
"FLEX"' systemn capable of assembling the 6809
source code and burning the object file into a
| 2764 type EPROM. For those of you who
absolutely do not have access to a "FLEX" system
or EPROM burmner, I can supply a limited number
of programnmed eproms for a price of $20.00 each.
I really do not have the time or facilities to bumn
large quantities of EPROM's but I will do it for
those individuals who absolutely have no other
‘ means to acquire the EPROM.

The Hardware

The GT is designed around the MC68BO9E micro
processor. The "E" style processor is similar to
the standard 6809 except that it requires
externally generated E and Q clock signals. This
| allows for complete synchronization of the
processor in relation to extermal events. This
synchronization is required in the GT's design.

The 6809 series processor only requires access to
its memory and I/0O devices when the E clock
signal is high or acttve. When the E signal 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 time.

When implementing an interleaved memory
access design, several points of concern need to
be addressed. One major point is device access
time. As an example, a typical non interleaved
| systemm operating at a clock speed of two

megahertz will require memory and I/O controls
| with access times of 350ns or less. If we were to
interleave this system, our access time 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 1s possible to find eproms with access
times below 210ns but the standard two
megahertz I/O controls for the MC6800 family
have a minimum 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
Lmegahertz.
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To avoid the access time problem associated with
interleaved systems, the GT only allows
interleaved access to its ram memory. To further
simplify its design, the clock speed of the GT has
been established 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 68BO9E processor and
the 6545A video controller chip. The
multiplexing of the addresses are handled by four
74L.S157 multiplexor chips. The systems E clock
signal is used to select the source for the
multiplexing circuits. During the time 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 shift
register at the rate of 12 megahertz, each data bit
representing one pixel. During this access period
it is 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 shift 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 1s imperative that all of the before mentioned
steps occur at precisely the same point in time. A
time variation of only 20ns will be noticeable on
the display screen. Because of this critical timing
it is necessary to compensate for differences 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 is
also advisable to use only the "LS" versions of the
7400 series integrated circuits. Substituting non
"LS" devices with different propagation delays
will probably affect the quality of the display
image.

The clock generation and timing signals
required by the GT originate 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
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explanation. A standard video monitor has a
horizontal scan time of 63.5us. Approximately
80%6 of this time can be used to display video
information. The remaining 20% of this time
will be used for horizontal sync and blanking.
The amount of time allowed for display data is
therefore 50.8us.

Since 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 [requency 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 will be displaying
data for 84% of each horizontal scan time as
opposed to 80%. This increase in display time
may require a slight adjustment of the monitors
horizontal width control In order to display alt
80 characters.

The osclllators output is fed directly into the
shift register and is used to clock the data bits out
to the display. This clock is also fed into a
741.5193 counter who's outputs are decoded by a
741.5138 into eight individual state signals. Four
of these state signals are used to set and reset two
Niip-flops which generate the systems E and Q
clock signals. Another flip-flop is used to
generate a ram enable signal which in eflect
disables the ram for a short period of time to
allow for multiplexor address stabllization
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 driving 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 741.5138 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 stnce the
ram buffer is already being controlled by the
processors Al5 line and the systems E clock
signal.

The ACIA control used (n 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
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having to physically alter the circuit, The
MAX232 driver chip is a fairly new device on the
market. With the addition of four capacitors. the
MAX232 can generate the positive and negative
RS232 signal 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 in the
GT. The A side data port of the PIA s used to read
the configuration switch settings. The CA2 signal
is used as an output which triggers a one shot
which sounds the piezoelectric beeper. The B side
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 In serial fashion. Each scan
code received from the keyboard is eight bits in
length and is preceded by one stari bit. The start
bit and data bits are shified out of the keyboard
in synchronization with a keyboard supplied
clock signal. The data bits are valid during the
fail time of each clock cycle. The 741.5164 shift
register, {lip-flop and {nverter make up a nine bit
shift register. When the last data bit s shifted
into the 741.5164, the start bit is shifted into the
flip-flop. This resets the f{lip-flops Q not output
which is connected to the PIA's CB1 input. This
transition of the CB1 Input causes the PIA to
generate a processor intertupt 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 {mportant that the
processor clears the shift register and flip-flop
before the next scan code begins to shift in. If not.
the GT would loose synchronization with the
keyboard and only garbage would be received.
Because the 68BO9E can service {nterrupts much
faster than the keyboard can generate themn. 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 details {nvolved with the
GT's design (n order to build a working terminal.
1 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.

Construction

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 s wire
wrapping. For those of you not familiar with this
type of construction, I will try to give 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. Alter cutting
the board to size you should then drill the eight
mounting holes and the one additional hole
needed to attach the regulator and heat sink to
the board. Notice the three holes across the
center of the board are drilled between the
exdsting prepunched grid holes.

Once drilled, I would suggest laying the
board on a one inch thick piece of styrofoam
insulation so that the discrete component
mounting pins can be easily inserted. I
recommend using Vector T-44 type pins. These
pins need to be inserted wherever discrete
components are to be mounted, such as by-pass
capacitors, resistors, diodes etc. Once the pins are
inserted you may then solder in 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 o use quick
selting epoxy for this. Next insert 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 in 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 will
vary depending on how you view the chip {top or
bottom). Now you can start wrapping. I prefer to
use pre-cut, pre-striped wire but thats entirely up
to you and your budget. Each time you wrap a
wire, mark the wire on the schematic with a
yellow magic marker. This will insure that you
do not miss any connections. Because the GT is
fairly small and has few integrated circuits, I
decided not to run solid Veec and ground busses.
You should wrap the Vcc and ground wires first
before any other signals and you may want to
double up on the ground grid to insure noise [ree
| operation.

Alter the wire wrapping {s complete you
will need to mount the board in the case. You will
have to use one halfl inch spacers to provide
clearance for the wire wrap pins. [ wont go into
detail as to how or where you should mount the
power transformer, plugs, switch, fuse holder,
etc. Keep in mind when you are wiring for 120
volts ac to be careful and provide proper
clearance where needed.

The last issue I want to discuss is paits
and where to get them. All the components for
the GT can be purchased from Jameco
Electronics except for a few odds and ends like
the plezoelectric buzzer and power transformer
which you can pick up at your local Radio Shack
store. All of the parts used in 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 will
find Jameco Electronics hard to beat for this
project.

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

Although any XT compatible keyboard
and any composite video monitor 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-1201MA 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 mentioned
at the begtnning of this article, you don’t have to
be a programmer in order to build a functioning
GT terminal but you should at least be familiar
with the software in order to exploit the GT to it's
fullest potential. See you next month,
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Bit-Bucket

Contloued from Sept. 87

A PL/9 Interface for ISAM

by: Martin C Gregorie
10 Sadlers Mead
Harlow, Essex UK.

/° 38ts UP an icd porameter ptr/lth palr ¢/

procedure isamperami{integer ,icd,n, .ptr,ith):
integer s
Lene2;
icdil)=.pte;
lcbiiel)=ith;
endptac;

/* calculate the length of a string */

pracadure isam 1th(byts .atg):
inteQer n:
L2
wWile strin) n-ntl;

edpoue

/° copy Dytes converting to upper case (file spec) */

pracedure 13amDpy(Lyte .8, .d: integer length):
byte (]
integer 1:
1=0;
wils {clegth
begin
ool
lf ©e's .and co='z then o-3$20;
ai{lr=c:
1=1+1:
ond;
d¢lr=0;
ondgxoc .ds

/* deduce an ISAM command from the .cmd parameter */

procedure [sampos (Dyte .CENd);
integer r:
1f !.amoc<.tirst than /* aeigned | ¢/
r.iotrt
else
rat.i8poss . .camnd~, firat:
extproc integer r;

/* clear the icb */

procadure 1sanclear (integer .icbh:
lnteger {:
1~0s
fopeat
1cd(1)«0:
1=141:
welil 1524
ouee;

/* cammm estup cods (or Twsdy and format ¢/

(rocedire isamsetupiinteger .icd, 1d: byte .action, .nams:
Integer rlen. klen):
{eamclear(.icnd;:
1cb(l13) =idr
1samparan{,lch, 0, .1cb(13).2);
{samparam(.icb, 1, .ection,2):
{samparan(.ich, 2, isamDpy (. nane, . 1cb(14), 1eam_1th{.nana)),
leam_ltb{.namg));
jcdt24)=rlav
leamparamt.icy 3, . icd(24),.2):
leb(22)-2len:
4

/o campace & Wy vith a record ¢/

procedize match(CYte .key,.rec: integec ith):

By: All of us

User interface procedures

*f

procedure dbetatus(integer .icd):
endggec §nteger icbd(12):

proomdure ready{integer .icb, ld: byte .nama; integer rlen,klend:
leamsotup(.icd, 10, . 1ordy, .cane, rlen, Xlen):
Lranm(.icD)s

endproc ddetatus{.lcb):

pcocedura rinish(integer .icd):
fsamparam{.icb, 1, .13fin,2);
Ssan(.icd)s

endpzoc dhstatus{.ich)s

proamxture abort(intég@r .icb):
{samparam(.ich, 1. .isahe.2);
leam{.1cD);

eodprae dogtatus(.icb);

gracgduce poaitlon(integer .ich: Dyte .cmd):
integer x;
w=13ampoa{.ond) 7
leamparami.ich, },x,2)¢
if xa.lstet hen
lsamparam(.ico, 5. .Cad, lsan 1th{.cndl):
1f .oad=.flrat .0r .omd=.last .or x=.istrt chen
1sam!.ic®)
olse
1n)2)=201, /* reply 20i-wrong verd ¢/
endpzac dhetatus (. ieb) ;

pcoceduze obtaintiinteger .icd: byte .omg, .rech:
Untegur prr:
10 (12)0;
ptr=isampos{.cha):
Lf .OWle.first .Or .Ci0O~.la8t .or ptr=.latrt then
position(.lch, .ama)
1 dbatstus(.ich)=0 than
begin
1f .cmd~.last then
prr=1eampos ( .previous) ;
it .cmd~.first .or ptr=.istrt than
ptr=1sampas(.next);
lsamparani.icty 1, pr, 207
isamparam(.ich,5, .rec, i@b(2€)) s
foamt.icd):
and;
if !.cmdc.Ciret then
if dbetatust.lcd)=0 then
icbil2)-match(.omd, .rec, icd(22)); /+ the right record? */
endgrac d@hetatus(.icd):

proomtire store{intager .ich: byte .rech:
isamparanm{.icd, 1, .13204,2);
leamparam{.icd, 3, .tec, lab(24));
leami.icd):

anProc doetatus(.icd);

procmure erase(integer .icb)s
leamparem(.ich,1. .1sdel.2);
1oam{.icd):

endproc dbatatus{.icb):

procwdure modify(integer .ich: byte .rech:
erase(.ich) s
1f apetatus(.icd)=d then
atore(.ich, .rec):
avproc dhetatus.icbh;

Araceaire reoranise(integer .ich):
{samparan(.icd,], .lerec, 2);
isami.icd):

endpfoc dpetatus(.icb),

e i,e2
1.9, Qroaiuce (orwat {integer .icb, 1ld: byte .name:
c=0: imteger rent, clen. klen):
ohlle 1<ith .and hey{i) .and recii) {samsetup(.icd, id, .1scre, .name, clen, klen);
begin icb{2I)=rae;
iz key(l)recii) then r—100; /* ley nosmatch */ isamparam(.icd, 4, . 1cd123),20)
1=eis lsam(. 40 ;
ond: edipac dhetatus|.icd)
entoe 1
» EOF
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Dcar Mr. Williams,

Last month ] was pleased to discover the existence of your
joumal. Like most of your readers, I 0o am a die-hard.
Back when IBM stonned the country, 1 was angered that Big
Blue chose Intel processors for their line of personal
compulers. 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 is the only computer company. Don’t get me wrong.
Good things came formn the PC/XT and PC/AT. Five years
ago I never would have dreamed that 1 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 1o this day, I find
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 interested in computers are either
Display-Write Grunts or Lotus Zombies. That is litile better
than being completely computer illiterate.  The days of the
computer hobbyist seem to be dwindling (even though “we"”
built the industry). But ] know there is hope. I must admil,
1 own an IBM clone. But ] also have an MC68XXX software
development package form SDS Inc. which ] have big plans
for. 1 am hoping that a few of us die-hards can get our heads
together and make a big splash in the micro.computer
indusuy.

Just a litle biographical information. 1 have been a
compuler hobbyist ever since ] dropped out of graduate
school in wildlife biology in 1979 (and abandoned my
Master's Thesis on Lizard Ecology and Behavior!). After
doing laboratoiy analyst work and being unemployed for
several years | am now a compuler systems analyst in the
chemical manufacturing industry. This Sepiember will mark
my third year of computer work for my company. | now
have a hand-full of systems running out in the plant. 1 have
many very promising ideas and some of those will be filed
with the U.S Patent Office. My experience is primarily with
software but | am very interested in hardware too. 1 would
like to use your journal to reach others like myself who are
either amaleurs or professionals with big commercial goals.
If any of your readers are interested in developing and
marketing some ideas (using Moltorola parts of course) have
them write to me at:

Advanced Process Control
Rohm & Haas Texas, Inc.
Decx Park, Texas 77536

Enclosed is a check for a 3 year subscription 1o 68 MICRO
JOURNAL. Thank you.

Sincerely,

Paul K. Mckneely
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50 West Hoover Ave.
Tel. (602) 962-5559
L=>=2 14l , I Fax. (602) 962-5750
Resder Contact:  Mark Siephens
Eajtorie Contect: Cosme Pabouctsidis WESCON BOOTH: 5607

MEM FAMILY OF INDUSTRIAL MICELIXTRPUTRAS FERYORNMS
IN QARSE CVIROWXEPY.

MESA, AS, Septamber 25, 1937--GESPAC announces ita entry in
ths eystems buajiness with the introduction of a new family of
ajisad et the industrial

verastile microcomputer ayastams

marketplace. The GESCOMP ie @& powerful resl-time, sulti-
teaking ajcrocomputer ayastea in & rugged and campact aingle
beigbt Rurocard package., that allowa the user to monitor,
teat and asutomste procassasa in a variety of bharab induatriel
and militexXy environmenta.

The GIZSCOMP aystea ia intended to e used es @ procesa or
cell applicstiona. The

controller in factory automstion

GESCOMP ie ides) for use as imdeddad computers in
intelligent machine toole and aepecislized inetcumantatioos.
The GX3CONP ayatems can aleo be used as totsl hardvere and
apftware developwent workatation#

The GXSCONP offers the higheat level of processing power for
ayatems of i%ts class and eize. At the low sad of GESPAC’'s

offering is the GESCONP 0300-K which uaes en & MHa 16-bit
68000 microprocassor and comes equipped vith tvo 1 Megabyte
3.5" floppy disk drives and 512 Xilobytes of RAX. The eost
poverful mamber of the GESCOMP family i3 the GESC@® 0340-
P/KT which festures a very bhigh perforasnce 32-bit 68020
microprocessor <rtunning et 16.7 MH:s with e 606801 acithmestic
co-procassor. 2.5 Megadytea of RAN. 1 Magabyte of 3.5° floppy
diek etorega and 40 Megabytes of hard diek aetorega. Seversl
veristiona of thasa ayateams are offered by GESPAC depending
on the amount of procesaing powar needed and the reguired
diek/RAX atorage cepacity. The open G-64 bua architecture of
the aystems ailowa mamory expanaiona up to 32 Magabytea.

The GISCOMP aeystem ia gsupported by the 08-9 diskx operating
aystem which is well asccepted and familiar to the asutozation
induetry, 03-9 featuzes an advsnced "UNIX-Like“ atructure and
form. A aepeciel librery aellova 0S-9 to run progreams written
for UNIX in C. Unlike UNIX, however. OS-9 festuses a lean and
fast modular etructure that can easeily be put into ROM for
digkless aystema. The fesl-tise, multi-tasking neture of 0S8-9
permite the user to divide hies epplications into asveral
taska, while ellowiog resl-tise

concurrent cegpanae to

outaide eventa. The wsodular, ®wulti-user architecture of 0S-9
permits the addition of a new vaer to the aystem ip 80 tise.
Oepanding on tha load of work, the GESORCG aystem will
sUPPOrt up to 16 ueera oa line eimultanecusly.

The GESCOMP is deliversd complets with the disk operating
symbolic debugger,
high

systesm, a screen editor, macro assesbler,

licker, and & C compiler. Other level languege

interpretera or campilera ere optionally availadle for

Fortran, FTorth, ©Geeic and Paacel.

—
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A key Cesture of the GESCOMP aystem ias its open G-64 bus
architecture which sllove s degree of cuatomizstion which is
unsucpassed in the induatry. This cuatomitzation is essential
ia order to mset the apecific requizemsnts of moet industrial
epplicationa. ror inatance. a GESCOMP mey be configured es a
dats acquisitios aeystem by adding analog 1/0 =modules and

edditional nonvolstile storsge memocy. Or, by adding wmotor
coateoller cezds and industzial I/0 interfeces. the GCXSCOG®

can be the maln controlling unit of & milling machine

A GESCOMP aystem typically provides § vaused alots, each of
which cen accept any ona of ths 130 G-6¢ bosrd level products
ip GESPAC'a catslcog. Tha GRSOCOMP will sleo sccapt G-64 bus
board level products €ro® any of the more than 310 independent
G-64 bus vendora. The G-64 bus is a gsecond generzastion

oicrocoaputer aerchitecture aimed at aidrange industrial

applications.

GRSCOMP systems are deaigned to communicate with the operstor
with @ standard CRT terwinal. It is aleso POsaible to connect
grephice carda into the aystss to dlapley aigh resolution
pictorial Lnformation of €40 by 480 pixels to 1024 by 1024
pixels in 256 colozs out of & pslette of 262.144 The user
can esesily install one 9z more of these Jraphics controllers
into the sase backplane to sieultanecusly control multiple
displays

Asother unique feature of the CESCOMCP syateams ia their
networking capability. Using GESNET. e proprietary oatwork
protocol from GESPAC, VP to 350 GXSCO® aystems can talkx to
one enother over 3,000 Cfeet of ecaxial cable. The Network
operstes st 800 kilobits per second and aechievas very bhigh
througbput thanks to its suPerior CSMA/CA {Colliasion Sense
ultipla Accems / Collision Avoidence) serbitzation end ite
Direct Memory Access operstion. GEINET's cost per node is @
frection of the typical cost of acre publicized networks auch
4s Bthernat or NAP

A varsion of the GEINET controller board is to ba relessed by
GRESPAC €or the WX bus. This cobnection will allow GESCOMP
systaas to perform as a front end processor with VNE bhased
supesvisore in a biersrzchicsl, distributed procesaing
architecture. The network is totslly integrsted into the disk
operating ayatem, thus alloving transperent aeccess to all
resovrcea. for instance, all graphic secreens. disx atorage
and comsunicetions poOrts are accessible from any processor in

the netwvork.

For vse in the mMost eevere anvironmenta. wvhere asChanical
diex drives ere aot sllowed. tha GESCOMP can run without a
disk. In this apde of operation, tha ayatama cas boot from
tha operating eystams and aepplicatioo progcaxms located in
TIFON. The GESCOMP le also expandadie to use & bubbla mamory
cactridge aystem for use in these eavironments. VUsing GRSFETY.
a disk bssed GESCOMP located in a clean enviromxient csn eecve
as file server for seversl AOK Dased GESCONP aystems on the

bezah Cactory floor.

FOR THOSE WHO XN LN NWI0A14

The GESCOM® systaem uases s modular srchitecture with ell wvital
Cuncticns reedily sccessible btahind the fcont pénel for easy
sarvica and escpansion. The system is Desed on the 200 by 160
aillimeter (4 x 6.235") G-64 bus BRurocard and features a
rugged OIm 41612 pin-in-socket backplane architecture. Ths

mmall form Cactor of tbe cerds and the avperior DIN

connector, make the GESCOMP particularly resistant to shock,

vibration, and corrosion dus to alrborne cootaminatea.

GRICOMP is peckeged in & table enclosurs for development or

laboretory enviroament or in s 19" reck for mounting in @
WDQ enclosure or directly into the application. Each GRSCOMP

aystem includes a 200 Watt power supply

Other versiona of the GREEN® aeystems, vueing the 60286

microprocessor and the M3-DO3 operating eystems. sre sleo

aveilable froa GESPAC,

GESCOMP systems are aveilable nov, prices atart at $199%S for
aingle quantity ocrdeze of the bessic systam configuretion, OEM

discounts aze available for lerzge qQuantity ordera.

W) WINDRUSH

Mo Syseve s

COLOUR GRAPHICS AND GKS ENHANCE
MC86020 WORK STATION

Windrush Micro Systems Limited are pleased to announce the
immediate availabllity of a high resolution graphics adapter las their
Amega work station. The Qmega incovporetes the Motorola 32-bit
MCE8020 processor with the MCE8881 maihs co-processor. The
085-9/68K muli-user/mutil-tasking operating sysiem lully exploits the
advanced ‘eatures of the Qmega ha/Owave.

The cotour graphics adaptor provides a 768 x 576 x 4 bits/pixel
resolution, Up to sixteen colours i1om a pallette of 4036 colours may be
displayed simultaneously. The edapior incoporates 512K of dedicated
memory and the Hitachi HD63484 Advanced CRT controlier. The
adapter is supplied with a complete terminal emulation device driver lor
0S-9. This enables the user to dispense with the normal serial (erminal
required for the main user. Also included s a graphics intesface library
which enables the user 10 plot lines, crdles, rectangles, etc as a seiies of
high level commands. A complete package which includes the NEC
Multisync colour monitor, a trackerball, and a keyboard with 24 tunction
kays coets £16680. When sdded to the base price of the Windrush
gnagsa with OS. 988K Professional the tota) sysiem price comes to

The Qmega s supplied with five RS-232 ports which may be used to
accommodate additional users or used to drive sevial printers. Also
included as slandard is a 20 Mb Winchesier hard disc. a 1 Mb 3.5 inch
lloppy disk, 1 megabyle of zero wait-state, non-volatile Static RAM. A
pasaliel piinter port and a clock calendar are also inchuded.

GKS (level 0a) as defined in British Standard 8S6390 is availablie for

£1250. The GKS includes 'C' anguage bindings.

The (dmega Is turther enhanced which include an adddional
megabyle of , & nine porl RS- 232 interface and an IEEE488
interiace with a G-64 bus expangion adaplor,
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Classifieds _As Sunmiucd - No Guarantecs

AT&T 7300 UNIX PC, UNIX V OS, IMB Memaey, 20 MB
Hard Disk, 5 Drive, Intonal Modem, Mouse. Best Offer Gets
k.

S+ System with Cabinet, 20 Meg Hard Disk & 8" Disk Drive
withDMAF3 Conwoller Board. 1-X12 Terminal $4800.

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

HARD DISK 10 Megabyte Drive - Seagate Model #412 $275.
. New in box .

3 - Dual 8" drive enclosure with power supply
$125 each.

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

Tano Outpost I1, 56K, 2 5” DSDD Drives, FLEX, MUMPS,
$495.

TELETYPE Model 43 PRINTER - with serial (RS232) inter-
face and full ASCII keyboard . $250 ready to run.

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

Tom (615) 8424660 M-F 9AM to SPM EST
(L] ]
I Want To Buy
GIMIX #68 DMA FDC. Price and details 1o
Roger Steedman
RMB 9010 OMEO Hwy
Sarsfield 3883, Australia
(1]
PT68K-1A (SameSBC asMustang-08/A). 12 MHz 68008,768
K RAM. 2-80 Track, 25M Hard Disk. $1500
Martin Bose (415) 351.7297
(1 1]
SWPTC 6809 with DMAF2 Subsystem, two Scrial Ports,
Televideo 950, NEC 8023A Printer, Milgo 300/1200 modem.
All [0t $900.
Al (214) 262-1286 - Tpm to 10pm CST

/’
"

1! Subscribe Now
68 MICRO JOURNAL

OK, PLEASE ENTER MY SUBSCRIPTION

Bill My: Mastaard [ visa [
Card ¥ Exp. Daie
For 1 Yesr 2 Years 3 Years
Enclosed: §
Name
Street
Clty State Zip
Country
My Computer Is:
Subscription Rates
4 N
US.A.: 1 Year $24.50, 2 Years $42.50, 3 Years $64.50

*Foreign Susface: Add $12.00 per Year 10 USA Price.
*Forelgn Alrmall: Add $43.00 per Year to USA Price.
*Canada & Mexico: Add $9.50 per Year to USA Price.

*U.S. Currency Cash or Check Dravm on a USA Bank !
. /

68 Micro Journa
5900 Cxsandra Smith Rd.
POB 849
Hixson, TN 37343

£8

Telephone 615 8424600

\ 4

v
mantar card
R

Telex 510 600-6630
N 5

Clearbrook Software Group

(604)853-9118

CSG IMS Is THE fult featured relation-

G al database manager for OS9/OSK.
The comprehensive structured ap-
plication language and B + Tree Index
structures make CSG IMS the ideal

I‘ \k tool for flle-Intensive applications.

CSQ MS for CoCo2/3d 0S8 L1/2 (single user} $169.95
CSG IMS for OS9 L2 or 68000{multi user) $495.00
CSG IMS demo with manual $30

SERINA - System Mode Debugger for OSg L2
allows you to trace execution of a any system module,
set break points, assemble and disassemble code and

examine and change memory.
Requirea CoCo3 or Gimlix i, OS9 t2 & 80 col. terminal $139.00

MSF - MSDos File Manager for CoCo 3/0S9 Level 2
allows you to use MSDos disks directly under OSS.

ERINA - Symbolic User Mode Debugger for OS9
lets you find bugs by displaying the machine state and
Instuctlons being executed. Set break points, change

memory, assemble and disassemble code.
Requilres 80 column display, OS9 L1/2

369.(1)_

Shipping: N. Arnerica - $5, Overseas - $10

Requires CoCo 3, OS9 1.2, SDISK3 driver $45.00 Clearbrook Sonwara G(OUP P.O. Box 8000499, Sumas, WA 98295
089 Is a lrad y Corp., MSDos Is & trademark of Microsoft Corp.
56 November 87 '68° Micro .Journal




K-BASIC.

The Only 6809 BASIC to Binary Compiler for OS-9
FLEX or SK*DOS
Even runs on the 68XXX SK*DOS Systems*

’-------------‘

! Hundreds Soid at |}
g Suggested Retail: |y

1 6199-00 ;

\-------------’

» 6809 - OS-9™ users can now transfer their FLEX™
Extended BASIC (XBASIC} sourcs files to OS-9, com-
pile with the 0S-9 version and run them as any other
0S-9 bnary "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*'DOS™ users running on 68XXX systems
{such as the Mustang-08/A) can continue to execule
their 6809 FLEX BASIC and compiled programs while
getting things ported over to the 68XXX. SK*DOS
aflows 6809 programs 1o run in emulation mode. This is
the only system we know of that will run both 6809 &
68XXX binary files.

K-BASIC is a true compier. Compiling BASIC 6808 pro-
grams to binary command type programs. The savings
in RAM needed and the increased speed of binary
execution makes this a must for the sefious user. And
the piice is now RIGHT!

Don't get caught up in the “Learn a New Lan-
guage” syndrome - Write Your Program in
BASIC, Debug it in BASIC and Then Compile
it to a .CMD Binary File.

X R R N R R R R R R R R RN R RN RN R NN RN NN RN RN NN N R RN N NN N NN N NN

'68' Micro Journal November ‘87

For a LIMITED time
save over 65%...
This sale will not be
repeated after it's
over! *

’-------------‘

1 SALE SPECIAL:

\-------------’

SPECIAL
Thank-You-Sale

Only From:

$69.95

C 5900 Cassandra Smitth Rd.
P Hixson, Tn 37343

S.E. Media-~

Telephone 615 8426809
Telex 510 6006630

A Division of Computer Publishing Inc.
Over 1,200 Tiles - GBODG809-68000

* K.BASIC will n under 68XXX SK*DOS in enulain mode for the 6809.

Prcc mbyx 0 darge withiag  oatice.
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SK+DOS

The Gensnc DQS = 10r 68000 spnlications in

+ Induninel Control

* Suuiness Lise

+ Educationsl Computing
* SCienttic Computing

#* Number Crunching

* Dedicoted Sysiems

* Turnkey Systems

+ Oata Coltection

# Single bosrd Computers.
# Bus-oninted Computers
® Graphics Workstetians
% Oneol & kind Systems
* Advenced Bobbyint Use

INDUSTRIAL PASCAL FOR 68000 AND 6809
PCSK is a package thal generales code lor a 68000 series processor
runniag on a 68000 development syslem_ Il includes the compiler,
assembler, linker. host debugger. larget debugger, and screen edior,
all integrated together and conlrolled by a menu driven shell program
Source code ts included for the runiime library and many ol the
ulillties. Hosl aperaling systems supported are 0S-9/68000
{MIcroware), PDOS (Eyring Research), and VERSAdos (Motorola)

PXK$ is a package that generates code for a 6809 processor running
ont a 68000 development system. Includes all of the features ot the
PCSK package above, except for the host debugger. Hos! operating
system 1s 0S-9/68000

| WANT IT, WHERE DO | GET IT?
For more informalion on erther of these two products please conlac!
Certified Soltware, South Easl Mediz, or one of our European
Licensees

OEM LICENSEES
Gespac sa, 3. chemin des

DISTRIBUTORS

A.C.S. Microsystems Lid

141 Uxbndge Road. Hamplon
Hili. Middlesex, England. TEL
01-9792204, TLX 8951470
Dr. Rudolf Keil GmbH, Par-
phystrasse 15. 0-6905

SK+DOS 1t 3 singleuser disk 004rauNg sybiem for computers using Motofola 32 bst CPUs
aich ot the 68000, 68010, end 6HO20. (1 Provides the power of » {ull DOS, yet is
simple and aaty ta use. and will run on svitems from 32K to 16 negedytes. Becsuse
SK e DOS is uasily nnplemented on a new system. we call it ‘'The Genesic DOS'* which
allows Peograms wrilten for one system Yo be run on many others

Aulx, CH-1228 Geneva / Plan:
les-Ouales, Swilz, TEL (022)
713400. TLX 429989

SK +DOS comes with over 40 commands and system Dcograns, intluding a 6809 emulator
which allows 68K SK « DOS 10 tun application programs and langiages developed tor 6609
SK «DQOS snd other systems Assembless, oditors, and higher tevel {3r%p,9e RiPPOrt are
oveilable lrom third-pasty wftware vendors and through public domain soltware.

PEP Eleklronik Systeme }
GmbH. Am Klosterwald 4, Schriesheim, Wesl Germany
0-8950 Kaulbeuren, West TEL 062 03/6741, TLX
Germany. TEL (08341) 8974, 465025

TLX 541233 Elsoft AG. Zelgweg 12,
CH-5405 Baden-Daetiwil,
Switzerland, TEL

SKe DOS i3 available for fingte-Capy Or desier sales, 83 walt #s OEM licenting, Single copies
cost $125 {inquire =% %a available systems). Extremaly altractive OEM liceming terms are
alsc available. An aptionsl Contiguration Kl contains 4 detailed Conligurstion Manual
and two disks ol soures code 107 Syem 8depeation, iINCluding source code for a svitem

montor/debug ROM end other Programs usetul los adapling SKe DOS 10 New systems.

SK«DOS

is available from

P.O.BOX 209 - MT. KISCO, NY 10540  914/241.0287
TELEX 5106016774

SOFTWARE FOR 680x AND MSDOS

SUPER SLEUTIt DISASSEMBLERS
EACH $99-FLEX $101-0S/9 $100-UNIFLEX
OBRJECT-ONLY versions: EACH $S0-FLEX,05%,C0CO
interactively generate source on disk with labels, include xref, binary editing
specify 6800,1,2,3,5,8,9/8502 version o ZB0/B0BO,S version
059 version also processes FLEX format object fle under 059
COCO DOS aveiladle in 6300.1.2.3.5.8.8/6502 version (not Z80/8080.5) anly
NEW: 88010 disassambler $100-FLEX.O08/9.UNIFLEX.Q8/9-60K.MSDOS

CROSS-ASSEMBLERS WITH MACRO CAPABILITIES
EACH $50-FLEX,0S/9,UNIFLEX,MSDOS,UNIX 3/$100 ALL/$200

Ellec Elextronik GmbH,
Gallleo-Gallles-Strasse. 6500
Mainz 42, Postlach 65, Wesl
Germany. TEL (06131)
50031, TLX 4187273

056-833377, TLX 828275
Byte Studio Borken, Buten-
wall 14, D-4280 Borken,
Wes! Gerrnany. TEL
02861-2147. TLX 813343

CERTIFIED
SOFTWARE
CORPORATION

616 CAMINO CABALLO, NIPOM@, CA 93444
TEL: {805) 929-1395 TELEX: 467013
FAX: {805} 929-1395 {MID-8AM)

DISKETTES & SERVICES

5.25" DISKEYTES

EACH 10.PACK $12.50.SSSD/SSDD/DSDD

Amercan-manie, QUatanteed $00% Qually, with Tyveh jackats, huh /gs, and labels

ADDMONAL SERVICESFOR THE COMPUTING COMMUNITY
CUSTOMIZED PROGRAMMING
we wii L

CONTRACT PROGRAMMING

lMHv 180x,6502.8801,6804.6805.6808,26.260.8046.8051.8085.68010.32000
cro8m. in C. with Moad vhiives NOW: 059-68K
eourm lof edditunal $50 each, $100 1or 3, $300 for att

DEBUGGING SMUL ATORS FOR POPULAR 8-BIT MICROPROCESSORS

we will creats new FogaTe or MO0ty existing OGNS ON @ convac) Ditais,

EACH $75.FLEX $100-OS/9 $80-UNIFLEX
OGJECTONLV vonlom EACH $30-COCO FLEX,COCO 0838
e & Y tormaming. Dina’y edung
spealy 101 6800N, (ulseos 6502, 6809 0SA. IDO FLEX

ASSEMBLER CODE TRANSLATORS FOR 6502, 6800/1, 6808
6502 to 6909 $75-FLEX $45-0S/0 $80-UNIFLEX
6800/1 10 8809 & 6809 lo posion-ind  $SO-FLEX $75-08/9 $E0.UNIFLEX

FULL-SCREEN XBASIC PROGRAMS witn cursos control
AVAILABLE FOR FLEX, UNIFLEX, AND MSOOS
DISPLAY GENERATOR/DOCUMENTOR
MAILING LIST SYSTEM
INVENTORY WITH MAP
TABULA RASA SPHREADSHEET

DISK AND XBASIC UTIUTV PROGRAM LIBRARY
$50-FLEX $30-UNIFLEX/MSDOS
o Gisk sacry. gont GWechyy, mb‘mm-m do ik sons.
ey e 50MM or al! of BASIC PUgreN. wef BASIC gogam. ek
nonFLEX varsiors ndude son and eQquencay only

CMODEM TELECOMMMNICATIONS PROGRAM
$100-FLEX,0S/8,UNIFLEX,MS-DOS,0S/8-68K ,UNIX
OBJECT-ONLY versions: EACH 350
Menu & iven with EFTna mode, file Twehw. MODEM?. XON-XOFF, ek
for COCO and o000, dives rsvad COCO maxderm port Up 1o 2400 Basd

November ‘87

197py) In Siz@ rom (09 EETTVeU YD 10
Ihe charQe lor comiracy programming ks usually by the hour or by the 1ash

CONSULTING
wo of'@r B wige ' Qe ol b a9 oy ncharg
SOV, 30VICS. YIS, gnd GOON. On 3Ny EKC NIt 10 COMPUEY;
the chage iy Uy Q | T Dased HON bme, ¥avel, and FIpwSE

Compuler Syatema Consultents, Inc.
1454 Lalta Lane, Conyers, GA 30207
Telephone 404-483-4570 or 1717

We take orders at any time, but plan
long discussiona after 6, It possible.

Conlact us about catalog, dealer, discounta, and services.
Most programa In aource: glve computer. OS, disk size.
25% olt multiple purchases of aame program on one ofder.
VISA and MASTER CARD accepted; US (unda only, please.
Add GA szales lax (If In GA} end 5% af1ipping.

(UNIIFLEX tm Technical
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THE 6800-6809 BOOKS
HEAR YE.....HEAR

0S-9"
User Notes

By: Peter Dibble

The publishers of 68' Micro Journal are proud to make
available the publication of Peter Dibbles
0S89 DSKR WOTES

Informatioc for the BECINNER to tbe PRO,
Reguler or CoCo 0S89

Daing 0S9
HELP, HINTS, PROBLEMS, REVIEWS, SUCCESTIONS, COMPLAINTS,
0S9 STANVARDS, Generating a New Bootstrap, Building a
nev System Disk, 0S9 Uasers CGroup, etc.

Progrewe iaterfacing to 0S9
DEVICE DESCKRIPTORS, DIRECTORIES, "FORKS™, PROTECTION,
“SUSPEND STATE™, “FIPES™, "INPUT/OUTPUT SYSTEM', etc.

Programming Laogueges
Assembly Lsnguage Programs and Interfacing: Basic09, C,
Pascal, and Cobol revievs, programs. and uses; etc.

FLEX™
USER NOTES

By: Ronald Anderson

The publishers of 68 MICRO JOURNAL are proud to
make available the publication of Ron Anderson‘'s FlRX
USER NOTES, in book form. This popular monthly column
has teen a regular feature in 68" MICRO JOURNAL SINCE
1979. 1t has earned the respect of thousands of
68 MICRO JOURNAL readera over the years. In fact,
Kon'a column has been described as the 'Bible' for 68XX
users, by some of the vorld's leading microprocesaor
professionals. The most needed and popular 68XX book
available. Over the yeara Ron's column has deen one of
the most popular in 68 MICRO JOURNAL. And of course
68 MICRO JOURNAL 18 the moat popular 68XX magazine
published.

Listed belov are a few of the TEXY files inciuded in the
book and on diskette.

Ail TEXT files :n the book are on the disks

LOGO.C1 File toad program to offset memory — ASM PIC
MEMOVE.CY  Memory move program — ASM PIC

QUMP C1 Pnnter dump program — uses LOGO — ASM PIC
SUBESTC1  Simulation of 6800 code to 6809. show diterences — ASM
TERMEM.C2  Modem wpul to disk {or other port input to disk} — ASM
Output a tile to modem (or another port) — ASM

Oiaka Include
No cyring all the Source listings 1a. Source Code and,
vhere appiicable, aesemdled or compiled Operating
Programe. The Source and the Discussions in the
Columns can be used "as 16”, or as a “Starting Point™ MC2

for developing Your OWN aore powerful Prograws. Z’ggé:%z ?:'allﬁl [eﬂhargsg)a%nlel driver — ASM "
1 1 h L culpul to modem (or olher POf) — ASM
Progreme sometimes uae multiple Languages such as a SCIPKG C9 Sclentlfic math roufines — PASC AL

ahort Assembly Language Routine for reading a
e <, UCs Mini-monitor. disk resident. many uselul lunchong — ASM
Directory, which is then “piped” to a Baaic09 Routine PRINT Ca Paraltel printer driver. withoul PFLAG — ASM
Tor GuERBE. darmalHioxs iehC, SET.CS Set printer modes — ASM
SETBAS1.C5 Set prinler modes — A-BASIC

BOOK s 9 ° 9 5 NOTE: .Cl,.C2, etc.=Chapter I, Chapter 2, etc.

Typeset -- w/ Source Listings
(3-Hole Punched; 8 x 1I)
Deluxe Binder - ~ ~ = = = = = - = §5.50

**Qver 30 TEXT files included is ASM (assembler)-PASCAL-
PI1C {position independent code) TSC BASIC-C, etc.

Book only: $7.95 + $2.50 S/H
All Source Listings on Disk

1-8" SS, S Dlek ~ - - - §14.95
2-5" SS, DD Disks = = = §24.95

With disk: 5” $20.80 + $2.50 S/H

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

Shipping & Handling $3.50 per Book, $2.50 per Disk set

Poreign Orders Add $4.50 Suiface Mail
or $7.00 Air Mail

If paying by check . Please allow 4-6 weeks delivery
® All Cunrency in U S. Dollars

Continually Updated In 68 Micro Journal Monthly

E Computer Publishing Inc.

5900 Cassandra Smith Rd.
Hixson, TN 37343

“FLEX ts a trademark of Technical Systems Consultants

"0S9 is a trademark of Mlcroware and Motorola

“64' Mlcro Journal i{s a trademark of Computer Publishing Inc.

*68" Micro Journal

(615) 842-4601
Telex 5108008630
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os‘ng SOFTWARE DATA'COMP

L1 UTILITY PAK—Contains ail programs formerly in SPECIAL |

= A
Filter kits 1 & 2, and Hacker's kit 1 plus several Heavy Duty Power Supplies ¥ N—+
additional programs. Complete “'wild card" file For A imited time owr HEAVY DUTY SWITCHING POWER
operations, copies, moves, sorts, del, MACGEN shell SUPPLY. Theas are BRAND NEW units. Note thet these
command language compiler, Disassembler, Disk prices are less than 1/4 the namnal price for these high
sector edit utility, new and improved editions, approx. quality units.
40 programs, increases your productivity. Most B0 Qamsdn Sh Rd, Hsan T 37343
programs applicable for both level | & 11 6809 OS-9. Telephone 615 842-4600 Telex 510 E00GRD
$49.95 ($51.95) 7

Make: Baschert )

Call or send Selt Addressed Stamped Envelope for Size 105 x S x 2.5 indes
catalog of software for color Computer OS-9 and other Including heavy mounting brackes and hesink.

0S-9 systems.
BOLD prices are CoCo OS-9 format disk, otherformats Rasing: in 110/220 volts ac (s75p change) Out 130 wuns

(in parenthesis) specify format. Ail orders prepaid or i
COD, VISA and MasterCard accepted. Add $1.50 S&H ¥ o

on prepaid, COD actual charges added. :_1122:'_;‘%;"‘:
$S8-50C -12v . 05 anps
1
MEMOR(VYVMLI;QSB;S:EQS SALE! Maiing Corvir: Teominal sip
Load Reagion Aumzma shott c¥Tat recovery

1 MEGABYTE RAM BOARD SPECIAL: $59.95 each
Full megabyte of ram with disable options to suit any 2 or more $399S each
S$S-506809 system. High reliability, can replace static Add: $7.50 esch SH
ram for fraction of the cost. $399 for 2 Mhz or $439 for
2.25Mhzboard assembied, testedand fully populated. Make: Baschert

S@e: 10.75 x 62 x 225 owhes
2 MEGABYTE RAM DISK BOARD

RD2 2 megabytes dedicated ram disk board for SS-50 Ratng: 110/20 ac (sTEp change) Out: 81 wans
systems. Four layer circuit board socketed for 2
Megabytes! Special sale price of $399.00 includes only Outputs +5v - 8.0 amys
256k of ram installed (you add the rest), includes 0S-9 +12v - 24 ey
level | and Il drivers for Ram disk, (note: you can re- +12v . 24 amps
boot your system without losing ram-disk contents). +12v- 21 amps
{(Add $6 shipping and insurance.) “12v - 0.4 amps
Please call for answers to your technical questions Mating Caveaas Molex
concerning these products. Load Reactan Auwsnatc short Gradl recovery
D.P. Johnson, 7655 S.W. Cedarcrest St. SPECIAL: $4995 each
Portland, OR 97223, (503) 244-8152 2 or more  $39.95 each
{For best service call between 9-11 am Pacific time.) e Add:  $750 SH eaxch V,
0S.8 is a trademark o! Microwave and Motorola Ingc. $900 Cassandra Smith Rd, Hxson, Tn 37343

MS-00S I8 a Irademark of Microsolt Inc. Telex 510 60066310

68000 68020 68010
68008 6809 6800

Write or phone for catalog.

AAA Chicago Computer Center

120 Chestnut Lane — Wheeling IL 60090
(312) 459-0450

Tachnlicel C¢ Itetion Ilable most kdays from 4 PM to 6 PM CST
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Stop!

Get a 25 Mega-
Byte Hard Disk
practically FREE

only 1¢

.Be Sure to Consider the
SPECIAL MUSTANG-08/A
1¢ Sale on outside
back cover

*This is exactly one cent more than the price ot
the same system - with two floppies - for one cent
more you get one floppy and a 25 MegaByte Hard Disk with the taster
CPU board, additional serial ports and improved clock!
Includes Professional OS-9™ 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
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INDUSTRIAL COMPUTER SYSTEMS
68008 - 68026 YME STD S3C
STD BUS I/O 0S9

BILL WEST INCORT@RATED products and services are inlended for
indusirial users of microcomputers who are looking for a supplier prepared
1o provide complete engincering and technical support. We configure
systems with componcnts and sofiware selecied or designed to meet specitic
customer requirements. We specialize in solving indusitial /O problems. A
full range of seivices is available including system specificalion, integra-
tion, and insiaflation, hardware design and pioduction, and system and
lication prog L

SYSTEMS
BILL WEST INCORPORATED provides microcompuier systems con-
figuied to meet the needs of particular custamer applications, These sysians
use 68000 family processors and 1the OS9(1m) operating systcm. We design
and cenfigure systems based on VME bus, S1D bus, and single hoard
computers, with peocessors ranging from 1he 6809 to 1he 68020. Disk based
and ROM based systams are suppoited. Systems for development and arges
applications can be supplied.
1/0 EXPANSION

The STD bdus is an excellem VO expansion tus. Many  off-the-shelf
inicrfaces arc available, from simple paialle] intetfaces and intelligent
o ication controllers 10 ic valves and radio receivers on card,
BWI inteafaces the STD bus to systans via the Motorola /O channel, the
SCSlinterface, and ARCNET. The STD bus may be configured as a simple
cxpansion bus, an intelligent subsysiem, or a remate /O systam.

MACINTOSH AND ATARI ST EXPANSION
Expansion slota may be added 1o Macintosh(un) or Atari ST(tm) sysiams
using the STD bus, Canneal an STD eapansion bus via the SCSI port, and
use any of the wide variety of STD bus interface cards.

BILL WEST INCORPORATED
174 Robert Treat Dr., Milford Connecticut 06460
203878-9376

Color
computer
"NO Halt”
Disk
Ccontroller

Oid you know?

(hel slt Ihe eider floppy disk conirollere for the CcCo compietely tie up (and
evan hall) (he 6809 pfocessos during disk reads and wriles? No wonder your
keybgard le conelaesilly “iosing” charactersi Or thel your sariai por) oflen gives
you garbsge.

Unlessh your CoCo's palentiall

Our new Dual Mode Controller (DMC) implemenis a new *no nell™ modo of opera-
tion so il can read Irom or wrlle 10 disk ali Dy Itseif. The 6809 18 fraad lo procesa
olhef1aaks and reapond to inlerrupis. This is how OS9 waa meant 10 runt But the
Radlo Shack “neit” mode of operalion Is aiso relained to meiniein full com
peliblbily wilth exésting non-OS9 softwaro

Other DMC teatures!

« works wilh originai CoCa, CoCo 2. or CoCo 3 (Mulli.Pek reQuired)

« no adjueimonts ~ all-digilel data separalor and wrile pfecompenaalion

« gold piated card-edge connectors for rellebilily

* ROM sockel lakes 24 pin or 28 pin chips: dual DOS capebility

« Redio Sheck DGS 1.1 ROM Insialied

« 8K byles cache mamory on boerd (32K bytes optionah

« Includes D.P. Johnson's SDISK package apecietly moditied lor the DMC

« tully assembled and lested: 120 dey limiled wartanly

Yo order: OMC conlroiler with RSO0S 1.1 and SDISK {Lovel | or th) $135.50 plus $5
S/H {$12 oversoaa) Terms (prices in SUS). check. money order, VISA

(irademerks: OS.9

SARDIS
W T<<HNOLOEIELS

2261 East 11th Ave., Vancouver. B.C., Canada VSN 127

Microwars and Molorola)

(604} 2554485 {Pacilic Time)
Our ST.2900 SBC Is sliil available,
call or write lor catalog/peice-lis|
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Reader Service Disks

Disk- 1 Filesort, Minicat, Minicopy.Minifms. **Lifeume,
**Poctry, **Foodlisi, **Die1.
Disk- 2 Diskedit w/ inst.& fixcs, Piime, *Prinod,
**Snoopy. **Football, **liexpawn **Lifetimc.
3 Cbug09, Sec], Sec2, Find, Table2, lntext, Disk-
exp, °*Disksave,

Disk-

Disk- 4 Mailing Program, *Finddat, *Change, *Testdisk.

Disk- S5 *DISKHIX I, *DISKFIX 2, **LETT{R,
**LOVESIGN, **BLACKIAK, **BOWLING.

Disk- 6 **Purchase Oxder, Index (Disk File indx),

Disk- 7 Linking L.oader, Rload, Harkness.

Disk- 8 Criest, Lanpher (May 82).

Disk- 9 Datecopy, Diskfix9 (Aug 82).

Dlisk-10 Home Accounting (July 82).

Disk-11 Disscmbler (June 84).

Disk-12 Modem68 (May 84).

Disk-13 *Initmf68, Testmf68, *Cleanup, *Dskalign, Help,
Date. Tx1.

Disk.14 *Inii, *Test, *Terminal, *Find, *Diskedit, [nii.Lib

Disk-15 Modem9 + Updates (Dec. 84 Gilchiist) to Modem9
(April 84 Commo).

Disk-16 Copy.Txt, Copy Doc, Cat.Txt, Cat.Doc.

Disk-17 Maich Utility, RATBAS, A Basic Preprocessor.

Disk-18 Parse.Mod. Size.Cmd (Sept. 85 Atmswong), CMDC
ODE, CMD.Txt (Sept. 85 Spray).

Disk-19 Clock, Date. Copy, Cat, PDEL.Asm & Doc.,
Errors.Sys, Do, Log.Asm & Doc.

Disk-20 UNIX Like Tools (July & Scpt, 85 Taylor &
Gilchrist). Dragon.C, Grep.C, LS.C, FDUMP.C.

Disk-21 Utilitics & Games - Date, Life, Madness, Touch,
Goblin, Stuarshot, & IS more.

Disk - 22 Read CPM & Non-FLLEX Disks. frasecr May 1984.

Disk-23 ISAM, Indexed Scquential file Accessing Methols,
Condon Nov. 1985. Extensible Table Diiven. Lan
guage Recognition Utility, Anderson March1986.

Disk-24 68 Micro Joumal Index of Articles & Bit Buckcet
ltems from 1979 . 198S, Jobn Current.

Disk-25 KERMIT for FLEX derived from the UNIX ver. Burg
Feb. 1986, (2)-5" Disks or (1)-8" Disk.

Disk-26 Compacta UniBoard review, code & diagram,
Burlison March '86.

Disk -27 ROTABIT.TXT, SUMSTEST.TXT, CONDATA.TXT,
BADMBN.TXT.

Disk -28 CT-82 Emulator, bit mapped.

Disk -29 **Suar Trek

Disk-30 Simple Winchester, Dec.’86 Grecn,

Disk-31 *** Read/Wiite MS/PC-DOS (SK*DOS)

Disk-32 Hier-UNIX Type upgrade - 68MJ) 2/87

NOTE:
This is a rcader service ONLYI No Warranty is offered or implied,
thcy arc a8s received by 68 Micro Joumal, and are for reader
convenience ONLY (some MAY include fixes or paiches). Also 6800
and 6809 programs arc mixed, as each is fairly simple (mastly) to
convern 10 thc odier. Sofiware is available 10 cyoss-ageambic all.

* Denotes 6800 - ** Dewtes BASIC
**¢ Denotes 68000 - 6809 no indicator.
5" disk $16.95

= —
Add: S/H - $3.50

Overscas add: $4.50 surface - $7.00 Air Mail, USA Dollars

68 MICRO JOURNAL
PO Box 849
Hixson, TN 37343
615 842-4600 - Telex 510 600-6630

Specify 87 disk $19.50

= —
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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 8-Bit Version to a Powerfui 68008-Based Board. A Product is

Available to Fit Almost Every User's Requirements.

PT69-5 PT69-3 PT68K-1A
* 6809 Processor/2MH2 « MC68008 12.5 MHZ
Clock » 6809 1 MHZ Processor Processor
« 4 RS-232 Serial Ports * 2 RS-232 Serial Ports « 768K RAM/64K EPROM
« 2 8-Bit Parallel Ports * 2 8-8it Parallel Ports + 4-RS-232 Serial Ports
« 4K-16K EPROM/60K Ram * 4K EPROM/59K User Ram « Winchester Intertace Port

« Parallel Printer Intertace

« DS/DD Controlier for 35-80
Track Drives Ranging From

* Floppy Disk Controller for

45+~ Drive:
« DS/DD Coniroller for 35-80 $S/SD-DS/DD Al
Price; $249.95 « 2 8-Bit Parallel Ports
« Track Drives Ranging From
$8/50-08/00 O ° OSgL1 For BOARD: $499.00

o Winchester intertace Port
Prico: $315.00

| *OS9 Is A Trademark Of Microware and Motorola

PT69 BOARDS: $200.00 with Professional OS9: $895.00
with SK*DOS: $595.00

SX°DOS: $ 49.95

PERIPHERAL TECHNOLOGY
1480 Terrell Mill Road, Suite 870
Marietta, Georgia 30067
o (404) 984-0742 Telex # 880584
VISA/MASTERCARD/CHECK/C.O.D.

Send For Catalogue For Complete Information On All Products.

“" W D GED GED GED GED GED GED GED GID aED D IIII- GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED GED aED III; - .- |...'

Data Management System i

FOR 6809 FLEX-SK-DOS(5/8") )
- Up 10 32 proaguffields per reoard] Up 1o 12 charscier flod name! Up to 1024 byte rocards) User
XDMS Iv a&fomd wrem and prvm control! fﬂu!anfﬂulCMmalummi(’rmnl

chaaing| UP'cWvanwdﬁlelﬂ&uqlﬁbpmn;!Momﬁkvﬂnlml Buik in

wilitien! Built in text line oditos! Fully

d! Enh d [aems! Baldface, Dauble

width, Juslics and Underline supported! Wrinan in

XDMS-JV Dala Managemaont System

—

HDAS-IV PROCESSING RODEL

[

(yil
et
LLLLL
L1

e
ante

mwmmmmm_m; pl

"] b 'lmqmadforl

XOMS-1V b » brund new mpproach to dals :manegomant [ not only poarita ysers 1o
daai»e.mwmdmmdm,hnchowpmmmum;wdw l
acvecn displays and file output. Mrocatsing can consist af any of s set of standard high level
Siis - functians incloding recard and field nhmcn soring and sggregation. lookups in ather files,
speazial p ing of rocord sub cunom repont fortraling, WAaling aid eubeakaling, and I

) D ) ) e o
' s XDMS.-IV combines the functianality of many popular DBMS softwese syxtans with s new caty I
L1

o use canmmd sal inwo 1 singlo tmqnled peckage. We've included meny ncw featurs and
including o sct of g 3 file weilitics. ‘I‘l\emmmmhmlnwlﬁml

SESSION OR(ENTED!

(et Clammm,,

)

2Gan of s fx demgn. l

XDMS-V is samsion anonied. Erser “XDMS™ and you are in ingant cormmand of atl the |
festures. No more waiting for 3 cammand (o 1osd in feom diskt Many caxnamands are gumediste,
wuaunmmmmm(mcmxmcsmm@mﬂ
mmmmwwdmmdmmamcm-hnumwdmmnl
RUN cxrmmed. Bithear moy be aBaed into & “moen r:le-hnuumdbquxm

“ier
"
oLuby
e

[1°S BASY TO USE!

e r ¥ r ¥ ¥ ¥ ¥ ¥ ¥ ¥ _§ B _§ B B B R B B _§ B &R N 3

[ Tectinical tetephone saststance: Tel 914-941-3552 (Evenlngs)

$249.95

Save $100.00 - Limited Time
Regular $350.00 -

petanent )(nuu ) e ) Pr may se other P or b Jly 0"
JIMETESS_J \Swaren seeven axndmmny Marmis snd acren promps mmlymd-l,nnd o uaer cwbamu can be
nn withma ever |ving XDMS-IV! l

XDMSvauumwpmmphllnhudundmgumﬁnbsmmmmcl
1rue. nature of the data, we. Eept XDMS-TV filo ariersed. The user vicw of data reladanshipe is |
mummm;mulwgwhh&muummwywwﬂmﬂml
agpon) p 114 (epAB wnthaut Ul defirilian of the datab

ﬁlumdeDMSleyhuMlulepdtwhaumfmww

..) w i

eccaxting )MM&Mmmhm\aA

q1 EX™ Teenkal Syslems Consultants, SK*OOS™ STAR-KITS Corp. Hixson, Tenn. 37343
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THE GMX 020BUG DEBUGGER/DIAGNOSTIC PACKAGE

This extensive 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 for displaying and modifying
registers and mematy. It the optional 68881 Floating-Point
Coprocessor is instalied, its registers are also accessible. Memary
can be dispiayed In hexadecimal and ASCII format, as floating-point
values (single, double. extended or packed format), or as
disassembled instructions (including FPC instructions). Memery
modily can be done with hexadecimal values, with ASCII strings,
with floating-point values. or with a one-line assembier which
supports the full 68020 instruction set {although rot the FPC
instructions). Biock move, fill, and search are also available

Several ditlerent modes for tracing or executing user programs
are provided. aiong with a powerful breakpoint facility. Programs
and data may be downloaded from a host system or uploaded back
to the hast. and the GMX Micro-20 console may be used as a host
system terminal. A serial printer may be hooked up, and used to
make hardcopy listings of debugger sessions as desired

The diagnoslic firmware includes 90 test commands and 6
utéilties. Complete test suites are provided for each functional block
of the GMX Micro-20°'s hardware, including, for example, 9

DEBUGGING COMMANDS B3 EPRISES

MD — Memory display &  — Zeroerrors
MM — Memocy modily DP  — Display pass count
2P — Zero pass count

MS — Menory sel
BF  — Block Il AL — Read loop

BM  — Block move WL — Wiite loop

BS — Block search 0  — Oisplay baud rate jumper setbings

RO  — Register display 0S  — Display Swilth

RM  — Register modily M} — Display MMU board jumpef settings
SX - 3can 170 expansion §pacs

TEST COMMANDS

OF  — Offset registers

BR  — Brgakpoint sel

NOBR — Breakpaint delete

G — Go W tasget code

GO = Go, delety Draakpaivis

GN — Go, $top after ! insiruction
GT  — Go. set lemp breakgoim

AN = ARCnet Imertacm tasts
A —~ Wakeup test
B — DIP Switch tes!
C ~ Interrupts test

T — Trace D — Bulter test

TC — Trace on changs of fiow CA20 - On chip cache tests

T — Teace to Bmp breakpoint A — Bask caching

L0 — Downloag B — Unlike junction codes
0 — Uplad C — Disable

VE  — Verily download 0 — Ciaar

TM  — Terminal inode
PA  — Printer allach
NOPA — Remaove printar
PF  — Poa formal

FO — Floppy disk tests
A — Sel parameters
8 — Drive select 109gle
C — Sice ssleci toggle

10— Time display D — Restore
1§  — Time set E - Seek
SO — Swilch direclory F — Format track
RS  — Reslart system G — Read
0S  — 8ool operating system H — Write

| — Copy buller
UTILITY COMMANDS 3| — Dorpart bl
NV — Non-verdose mode K — Fill butler

SE  — S10p on error mode iC — 1/0 Channel tests

different tests for memory, 9 tests for serial 170 parts, 2 tests for
the 6888t FPC, and 9 tests fos the optional memoty management
unit. For the peripheral control intetfaces (floppy disk. SAS$/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. Tesls are
provided for add-on 170 boards, including the ARCnet intetfaca, 170
Channel interface. 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 delailed 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 of the various
jumpers and switches on the GMX Micro-20 directly

In addition to the Diagnostic command package, 020Bug
contains @ confidence test which is always run atter power-on or
reset. This test does a quick checkout of the processor and the
basic system elements that are needed ior 020Bug operation.-tamy
detect is found. an error code is signalied by on-and-oMitlinks aof an
LED.

8 — 68881 FPC combol uncliona
€= Tick gene:ator
0 — Iverrud® Sduscos

MT — Memary tasts

A — S# lunction cods

8 — Set start agdress

C — Set ent) aBY

D '~ Random invession test
E — Mavch address les

F = Walk-a-tit test

G — Refresh test

H — Random byle test

| — Program test

J — TAS test

K — Test 0000-1FFF

L — Partial iongword writes test

MU — Memmy Managamen! tasts

A — Map RAM data test

B — Map RAM address tes!

C — Map RAM partial wrils lest
D — Map RAM random data test
E — Accessed dit reset test

F — Address mapping lest

G — ACCessed/ Oirty bits best

H — Valid/Write Enabdle tes!

| — Task size test

PP — Paraliel post tesis

A — Print test pattern
8 — Continual fest bit parem
C — Tes! bit pattem for 10 sec

PX — Peraliel 170 sxpangion board tesis
A — Data. handshake, and 1RO test

B — P4 conneclor tes!
C — Data and handshake toggle

SA - SASI/SCSi port with SAS) device

£ — Read
F ~Wrie
6 = Compase twiters
H — P write,buer
1 — Testinterrupt
J — Park head
K — Format

SC — SASI/SCS1 port with SCS| devica
A — Seiect drive
B — Scan data tines
€ — Restore
0 — Seek
E ~ Read
F — Write

G — Compars buHers
N — Fill write bulfer

| — Tesl intesrupt
J — Stop drive
K — Formal

S1 — Sexial 170 tests

A — Select QUARTs
8 — Intemal loopback

C — External loopback
0 — Baud rates
E — Parily modes

F - Cliaracter lengins

G — andshake lines

1 — BREAK dalect

J — Interrupt oulpul

K — Conlinual handshake teggle

TA — Tapu dilve tssts

A — Rewing
8 — Read
C — Write

E — Compare butfers

LE  — Loop on error mode A — Print lest pattern i F — Fill write butler
1€ — Loop continual mode e o A — Select drive .
B — Bit rotate 8 — Scan daw lines
ST — Seiftest mode ¢ < AEtom
STL  — Salftest with LED inode Wit — Miscolansous hardware tests g
A - 68881 FPC instructions 0 — Seek

GMX~ 1337 W. 37th Piace, Chicago. |IL 60609
(312) 927-5510 — TWX 910-221-4055 — FAX (312) 927-7352
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For Ordering Call

(615)842-4600
FROM - DATA-COMP, C.P.1.

Now Offering: *FLEX"™ (2 Versions) A Family of 100% 68XX Support Facilities

AND *STAR-DOS PLUS + '* The Folks who EJRST Put FLEX™ on
The CoCo

STAR-DOS PLUS +

® Functions Same as FLEX
® Reads - writes FLEX Dishs
@ Run FLEX Programs

® Just type: Run ““STAR-DOS"
® Over 300 utlities & programs
to choose from.

534_“

PLUS
ALL VERSIONS OF FLEX & STAR-DOS-* INCLUDE S
TSC Edttor | + Read-Whrite-Dir RS Disk + Extemal Terminal Program TSC Assembler
RosSE . ] + Run RS Basic from Both + Test Disk Program i
NOW$ss.00 |  + More Free Utlities + Disk Examine & Repair Program NOW $35.00

+ Memoty Examine Program
+ Many Many More!!!

| CoCo Disk Drive Sgslems
RN

2 THINLINE DOUBLE SIDEZD DOUBLE OENS1ITY DISR DRLVES

SYSTEM VITN POWER SUPPLY,CABINET,DISK DRIVE CARLE, &M 64K UPCRADE s 29.95
NEW DISK CONTROLLER JFD-CP WITH J-DOS,RS-DOS OPLRATING PUR C.D,E,7, AND COCO 11
SYSTUNS. $469.95 KADIO SHACK BASIC 1.2 $ 24,98
* Spseify What CONTROLLER You Went J&M, or RADIO SHACK BADI0 SHACK DISK BASIC I.! 9 24,95
THINLINE DOVBLE S1DED DISX ORIVE CADINET PUR A
DOUBLE DENSITY 40 TRACKS $129.95 SINGLE DajJve 9 49.9%
DISX ORIVE CABINET POR TWO
THINLINE DR1VES $ 09.95
| Verbalim Diskelles |
Singls Sided Double Density $ 3a.00 FRINTRES
Double Sided Double Demsity $ .00 EPSON LX-80 $289.95%

$123.93

EPSCN MX-70
C_covoties ]| Ersou w100

JoM JPOCP WITH 1-DOS $139.95
W1TH J-DDS, RS~DOS ::’;‘":: B14B 2K SEBIAL BOARD 4 89.93
RADIO SHACK I.1 - 8149 I2K ZXPAND 0 128K $169.95
EPSUN HX-RX-BO KINBONS 9 2.9
RADIO SHACK Dfwk CONTROLLER 1.1 $134.93 EPSOM LX-B0 B1BBONS $ 5.9
TEACTOB UKITS POR LX-80 3 39.93

j CABLES & OTHER |NTERFACKS
[_ Disk Drive Cables CALL FOR PKICING
Ceble for One Drive $ 19.93
Ceble for Two Drives $ 24.93

DATA-COMP el =
5900 Cassandra Smith Rd FOREIGN ADD 5% (6 15 ) 842-4600

MK, $2.50 for Ordwring
Hixson. TN 37343 Telex 5108008630
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| An Ace of a System in Spades! The New

MUSTANG-08/A.

I
i
1
|
i
| Now with 4 eerial ports standard & speed increase to 12 Mhz CPU + on doard battery
i
i
i
I
1
I

backup and includes the PROFESSIONAL OS-9 package - inchuding the $§500.00 0S-9
C compiler! This offer won't last foreveri

NOT 128K, NOT 512K Now even faster!
with 12 Mhz CPU
1 FULL 768K No Wait RAM i T
T (MUSTANCIgE . qyapir ACH s, MM Imriing NUSTANG® 8 Mz CRU 0 min - 32 sec
I%Ww;:m"s@w& Pot Ot popie 048 iy - 5
Staks SKDOS™. SK'DOS is a single ser, singie tasking o 0 min - 21 e
Hmth&mwm‘ﬂmmm SKOOS s ----———————--————--\

25 Megabyte
Hard Disk System

$1,998.90

Complete with PROFESSIONAL 0S-9

I mg&mmmm fmuscma)

| Syummmoseea(orsmos Your Choice
Spedifications:

o —m——————

|

I cru MOBB008 12 Me includes the $500.00 C compiler, PC

I AWM Fm . 2K Ohys style cabinet, heavy duty power supply,

| §' DDDS 80 track floppy. 25 MegByte

= mt A << TR Hard Disk - Ready to Run J

Sekatabig Unilke other 68008 syRams there are sevaral signiican

: ELng‘v m%uw S 14 Orves dRerencas. The MUSTANG08 is a full 12 Mapaheitz systam. The

HARD DISK Voetace Port WD102 Bosd RAM was NO wal states, this maans ful bore MUSTANG type

—————————————————— rHomance.
i~ Now more serial ports - faster CPU ) mm.mguwmmmmmmhm

| Battery B/U - and 6850.00 058 Profes | o i s o, ot o oy
' sional with C compiler included! ) spaca (for all practical aufpoeas) 10 be ubized. Whet is rot
—————————————————— avalable 1o the user is required and resarved for the systam,
¥ See Mustang-(2 Ad - page 5 aasiy ofgurad, laaving
$400.00 for trade-n detais .,,:m mb‘m, The RAM OISK mn%’(
MUSTANG-08 e /s e e o o e

have 128K in addition to = other requiramerts). Laaving the
remainder of the orginal 768K for program use. SUfcen
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* Thase with SWIPC H-dendty FLEX 5° - Col for specid Info.




