Volume 7, Issue 7 * July 1986
P/N B85-2078  Issue 78

Official magazine for users of Hl EA%: computer equipment




FORTHE H/Z89-90 COMPUTERS
THE ONE CONTROLLER
FOR 8”
& 5.25”
DRIVES
THE
FDC-880H
PRICE $395|

Includes controller board CP/M boot prom. I/O |
decoder prom, hardware/software manuals BIOS |
source listing. HDOS driver now available for$50.00.

Now be able to run standard 8" Shugart compatible
drives and 5.25" drives (including the H37 type) in
double and single densiiy, automatically with one con
troller. The FDC-880H oparates with or without the
Heatn hard sectored conlroiler

FOR THE Z100 COMPUTERS

THE ORIGINAL
Z100 SPEED |
MODULE. RUN
YOUR Z100 PRO-
GRAMS FASTER

The ZS100 runs the 2100 CPU 50% faster, (7.5 MHZ) in
8088 mode. The Z5100 installs easily with no soldering. The
25100 is externally switchable between speed mode and
noimal. The ZS100 improves the time performance of ap-
plications packages with no software modifications needed.

COITlDLIlEFS

Controlled Data Recording Systems Inc.
Quality Products and Supportforthe Heath/ Zenith Community

The ZS100 is for all Heath/ Zenith 100, 110 and 120 series

THE FDC-H8 DOUBLE DENSITY 8”

. AND5.25” CONTROL-
! LER FORTHE H8 COM-
PUTER PRICE $495

Has all of the capabilities of our popular
FDC-880H controller, with added features:
® Direct memory access (DMA) data transfer.

® Hard sectored controller (H17) incorporated on the board.

® Runs with the standard 8080 CPU card and with Z80 CPU upgrades.

Allows owners of the FDC-880H orthe FDC-H8 to |
read/write to the following disktypes:

MODIFY &89

| Access §.8.D.D., Cromemco S.S.D.D., DECVT180 S.S.D.D., IBM PC/
Zenith 100, (CP/M) D.S.D.D.*, Kaypro || 5.5.D.D., Morrow Micro
Decisions 5.5.0.D., NEC PC-8001 A §.5.D0.D., Osborne S.5.0.0,,
Osborne S.S.0.D., Otrona D.S.0.D.*, Zorba D.S.D.D., Tl Professional
S.5.0.D., TRS-80 wodel | (Omnikron CP/M), TRS-80 Model Il (MM
CP/M), Xerox8205.5.0.0D., Zerox820-11S.8.D.D. Plus more, Standard
(Tests for H/ Z37 and C.D.R. Disk types)

PRICE $49.95

SUPER DRIVES 85

A powerful floppy drive package for the Z100 or any computer that
can use 8" floppy drives.
Two extended technology 5.25" drives in a package with interface
cables, case and power supply, that look exactly like standard 8"
floppy drives to the computer. Now have 2.4 megabytes of floppy
file storage capacity in one 525" package.

ONLY $695 LisT

Dealer inguiries invited.

Forinformation about these products contact:

Controlled Data Recording Systems Inc.

7210 Clarremont Mesa Bivd,

San Diego. Ca 92111 Phone (619) 560-1272 or contact a Heath/Zenith
dealer thal carries the C.0D.R, Systems Inc line af products

New - C.D. R Systems Bulletin Board (619) 560-89293




Software Magic from Advanced
Software
Technologies

Genie is.a memory resident application. This means that once you load Genie
it is always available for you to use. Just hit the magic keys and Genie will ap-
pear (Shift-Shift: No function keys lost.) You can have Genie perform various
tasks, and when you finish Genie goes away and you are back where you
started.

Here is what you get with Genie:

= KEY MAPPER - Redefine any key on the lly, store long commands in a single
key, and save many maps on disk.

¢ TrueDOS™ - Run any MS-DOS program inside the window. FORMAT, SORT,
BACKUP, compile, all without leaving your application.

= CALCULATORS - you gel iwo calculators, one regular lioating point calculatar,
and programmer’s calculator for base conversions and bit operations.

s NOTE PAD - you'll never have to hunt tor paper and pen again. Simply call up
Genie's Note Pad and jot down whal you need. Or expand the buffer to 56K:
Instant editor.

= CUT AND PASTE - Cut text from any place on the screen and output it later.
Cut long commands off the screen and into your KEY MAPPER, move data
from your spread sheet to your word processor: Instant integration.

« CALENDAR - schedule appointments for any year up lo 9999 keep frack of
expenses, search and print the calendar.

e ROLODEX - a name address and telephone number list that you can search
any time. No limit on the number of cards. You can even oulput an address
directly to your word processor.

« ALARM CLOCK - Have your Genie remind you of appointments, set alarms to
ring at any time on any day. A window appears with a reminder of what each
of the 8 alarms is for.

» ASCIl Table - programmers never have to leaf through big books to find the
ASCII value of a character

o TYPEWRITER - Knock out quick memos any time, even send ESCAPE codes
to your printer. Cut a portion of a spread sheet and paste into the typewriter for
quick printouts.

» SCREEN SAVER - Automatic phosphar protector for your tube. Genie will even
let you blank the screen manually 10 discourage peepers,

« COMMAND STACK - Lets you access up to the last 2K worth of commands
you typed

Best of all with Genie vou only have to load what you use. If you don't need to
use an ASCI chart don't load it. Need extra alarms? then load two alarm
clocks. Your own personal Genie.

And now Genie uger's have the advantage of Genie accessories, which can
be installed and accessed like any Genie function - any time:

» g Scientific Calculator more powerful than most real calculators.
Has a full range of math, science and statistical functions and very
high accuracy.

= a Spelling Helper™ To help you find the correct spelling without
leaving your word processor.

» a Print Spuffer™ (spooler/buffer) to speed and manage all your
printing.

= a development pack to let you write your own pop up programs,
including many routines for windowing, and source code for our
Rolodex. Writing pop ups is a snap: (Please call for details)

]
Rer=Jun
35,600

i

Shown here is Genie "popped up' on a Z-110 running Lotus
123. From the left are: ?ge Genie main menu, the Genie
rolodex style card file, the Genie notepad containing data cut
from Lotus, the Genie DOS performing a directory command,
the Genie alarm clock (at the bottom,) the Genie typewriter,
Genie calendar, Genie Cut and paste, Genie Calculators, and
the Genie Ascii table.

Only Genie Gives you so much for so little.

<7> ADVANCED

SOFTWARE
TECHNOLOGIES

452 West 47th Street
New York, NY 10036
(212) 247-0150
ORDERS ONLY CALL

| Yes please rush me the following software for my
Ii — - O PC compat.
i Copiesof Genie @ $54.95

| _ Spelling Helper(s) 29.95

! — Print Spuffer(s) 24.95
i i v R
I

Scientific calc. 19.95
Genie pack (I want it all)
Saving $40 $89
Subtotal
Check encl L] shipping 4,00
mic [ NY Tax (8.25%)
VISA [] TOTAL
Card Number
: Expires _____ YourTelNum
| Name
Address
Company
City/ST/Zip




Staff
Manggen oo ant i i Bob Ellerton
(616) 982-3867
Software Engineer ........... Pat Swayne
(616) 982-3463
Bulletin Board and
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software Coordinator ..... Nancy Strunk
(616) 9682-3638
Production Coordinator ...... Lori Lerch
(616) 982-3794
Secretary . .....cccaann. Margarel Bacon
(616) 962-3463
HUG Bulletin Board ....... (616) 982-3956
Contributing Editor ...... William Adney
Contributing Editor ......... Joseph Katz
R A e B LD Imperial Printing
St. Joseph, Ml
LS. APO/FPO &
Domestic All Others
Initial $20.00 235.00*
Renewal $17.00 $30.00*
* U.S. Funds

Limited back issues are available at $2.50, plus 10%
shipping and handling — minimum $1.00 charge.
Check HUG Product List for availability of bound
volumes of past issues. Requests for magazines
mailed to loreign countries should specify mailing
method and appropriate added cost.

Send Payment to: Heath/Zenith Users' Group
Hilltop Road
St. Jaseph, M1 49085
(616) 982-3463

Although itis a palicy to check material placed in REMark
for accurdcy, HUG offers no warranty, either expressed or
implied, andis not responsible tor any losses duato the use
of any material in this magazine.

Articles submitted by users and published in REMark,
which describe hardware modifications, are not sup-
ported by Heathkit Electronic Centers or Heath Tech-
nical Consultation.

HUG is provided as a service 1o its members far the pur-
pose of fostering the exchange of ideas 1o enhance their
usage of Heath equipment. As such, little or no evaluation
of the pragrams or products advertised in REMark, the
Software Catalog, or other HUG publications is performed
by Heath Company, in general and HUG, in particular. The
prospective user is hereby put on netice that the programs
may contain faults, the consequence of which Heath Com-
pany, in general and HUG, in particular cannot be held re-
sponsible. The prospeciive user is, by virtue of obtaining
and using these programs, assuming full risk tor all con-
SEQUONCeS.
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% blazingly fast system %k amber graphics monit
* 8 mHz with no wait states % 38 Mb disk and 1 floppy
% new high speed disk controller % serial and parallel port
* 640 K RAM % color graphics adapto
also available separate 38 Mb
hard disk upgrade kit for the H A
7.148 or 2.158 new lower prices on Z-158 systems
CALL FOR PRICES
First ENITH data First %%2’;?,' Computer
4 st Capitol Dr.
Capitol systems St. Charles, MO 63301
B Computer (314) 724-2336

AUTHORIZED SALES AND SERVICE



Single-Step Through
The Fifth International
eath/Zenith Users’ Group

Conference

Bob Ellerton
HUG Manager

A Grand Tour! Thissimple phrase could be used to describe the
events of the Fifth International Heath/Zenith Users” Group
Conference scheduled for August 15-17, 1986. Although it’s dif-
ficult to write about an event that's two months down the road, |
can say with confidence this year is going to be a winner! With
the International Conference still in the planning stages, 80 per-
cent of the available floor space for exhibits is already being
used! And, as you will see by the Discussion Group Schedule, we
are loaded with speakers (some old and some new) to cover just
aboutall aspects of personal computing. But, before | get carried
away, let's take a “'single-step tour” of the Fifth International
Heath/Zenith Users’ Group Conference.

As you arrive at the Hyatt Regency O’Hare on Friday, August 15,
1986, you will observe Margaret Bacon and her crew of hard
working HUGgers manning the HUG Registration Booth just to
the left of the main entrance. Be sure 1o check in with Margaret!
She has some special information for you that will make life a lot
easier during the busy weekend. Margaret’s area will be invalu-
able for the duration of the Conference as she has the scoop on
the Hyattand the proper people to contact for any questions you
may have on the facility.

Next, visit the Exhibit Area located on the lower level of the
Hyatt. Again, the entire lower level will be used to house the
many loyal Heath/Zenith exhibitors you have become familiar
with through the pages of REMark. Drop in on the folks at the
various booth locations. Look at the new products, talk about
your experiences with some of the familiar products and most of
all, meet the people who make the International Conference
enjoyable and possible.

Exhibits aren’t everything! Friday evening brings the Grand
Opening of HUGCONS6 and some important news from Chas
Gilmore, Vice President of Product Development for Heath

Company. Last year Chas teased usa bit with the front cover from
the 1986 Heathkit Catalog. This year he’s back with the actual
products developed by his group over the past year. Be prepared
to ask some questions, give him your suggestions and needle him
about 1987,

Marketing Research is important to any company. Miles Hoff-
man, Manager of Marketing Research for Heath Company, will
give us a look at the typical HUGger (I can tell — thisis gonna be
good). Miles has the numbers! He will give you a look at the
industry from Heath’sviewpointand possibly answer a few ques-
tions for all of us on the direction of Heath’s engineering efforts.
Again, be prepared to ask some questionsand supply yourinput.
Both Miles and Chas are open to suggestions, questions and
comments.

Good morning! [tisnow Saturday! The Registration Booth opens
at 7:30 am. Now it’s time to visit the booth locations you missed
the night before. The Exhibit Area and the first Discussion
Groups begin at 9:00 am. As you can see, you've got to make a
decision as to whether your mind is in gear to absorb all that
technical data or whether you want to make some preliminary
visits with the people at the booths. In any case, you're going to
be busy.

The Discussion Groups for 1986 number 23 with 25 speakers pre-
pared to answer your questions on just about any subject you
could imagine. Scan the list! Talks for the beginner, graphics,
operating systems and hardware “’bull”’ sessions are only a few
from a large complement of subjects available to you. The Dis-
cussion Group Schedule is arranged to repeat some of the pop-
ular sessions up to three times during the weekend. Be sure to
carefully review the Conference Program to select those topics
you are mosl interested in. Sessions will be available for users of
the H8, H89, H/Z-100 and the PC-Compatibles. Hopefully, there
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will be something for everyone. Heath/Zenith Technical Con-
sultants will be on hand for all your hardware questions. (We'll
have to see how they come up with a busy signal in person.)

Gosh! Now you’ve had a long day visiting the Exhibitor Area and
the various Discussion Groups and we're only beginning. Dinner
time! Get a couple of drinks at the Dinner Warm-up scheduled
for 7:00 pm. At 8:00 pm, grab the nearest seat for @ great meal
served by the Hyatt, After dinner, we will be hearing from Mr.
Lou Frenzel. Lou was the Product Line Manager for Heath Com-
pany about the time Heath introduced a thing called the H8
(somewhere between the Stone Age and PC-Compatibles). He
was the man responsible for another invention he called HUC
(sound familiar). Lou will be giving us a brief history lesson along
the way to some very interesting and new technology.

Dinner on Saturday night has been a tradition for the Heath/
Zenith Conference since its beginning five years ago. Another
tradition started back then also — Grand Prize Drawing!. In the
past, we have given short and obvious clues as to the prizes
cooked up for each conference. This time, however, we are
goingto vary a bit from this policy and just tell you that there will
be a number of lucky individuals walking out of the party with a
tremendous amount of computing power. We are planning
something a little special for Saturday evening and | would have
to urge all of you to be present at this special function. So —
""Come on down!” (PLEASE NOTE: You must be present to
win.)

Good morning! It’s Sunday and | would hope that we are all still
moving and breathing by this time. We continue the Fifth Inter-
national HUG Conference at 9:00 am sharp with more Discussion
Groups and anothar chance to get at the Exhibitors for some last
minute purchases and questions. Discussion Groups continue
up to noon and the Conference will close again for another year
at 2:00 pm.

Well, that about wraps it up — did | forget anything? Oh yeah!
Each year, most of our Exhibitors donate a number of door prizes
to be given away during the Conference activities. No exception
thisyear! Prizes donated by the Exhibitors will be seiected at ran-
dom for a special prize drawing each hour the Exhibit Area is
open. Numbers of the winners will be displayed at the HUG
Booth for the duration of the Conference. The prize and the
name of the winner will be announced as each winner collects
the prize.

Anything else? Yup! If you are selling, trading/wanting or in
need of some special assistance, bulletin boards will be placed in
a convenient location within the Exhibit Area for personal mes-
sages only. Vendors should contact the Heath/Zenith Users’
Group (HUG Booth #1) for commercial advertising space or call
Margaret Bacon at HUG ((616) 982-3776) for arrangements to
have your material made available for display to the atten-
dees.

Wanted/Trade — This bulletin board will be
available for those of you wishing to pur-
chase or trade items.

For Sale — This bulletin board will be avail-
able forthose of you wishingtosellcomputer
related items.

Messages — This builetin board will be avail-
able for general messages of any nature,

One more thing! The guys from the H2ath/Zenith Computers
and Electronics Centers are preparing some of those great deals
you have either heard about or enjoyed at earlier HUG Con-
ferences. Thisyear, the Heath Store will occupy the entire BOAC
room as you enter the Exhibit Area. Word has it, that many of the
Exhibitors will follow this lead by making some fantastic offers to
users attending HUGCONB6. So, make sure your plastic is ready
for the trip to the Hyatt,

What else? | know I've probably missed a few details. | hope this
hrief description of HUGCONBS6 will help you decide to join in
the fun this year. I'll be looking forward to meeting as many of
you as possible at the Fifth International Heath/Zenith Users’
Croup Conference.

HUGUCONS6 In Review

August 15-17, 1986 promises to be a busy exciting weekend. The
Staff of the Heath/Zenith Users’ Group is working hard to insure
agreattime for all that choose to join with fellow users at the fifth
anniversary of the International HUGCON. The Hyatt Regency
O’Hare provides an excellent atmosphere for an exciting, yet
relaxing weekend. If you have not attended previous HUG Con-
ferences, this is a good time to get into the swing of what the
Heath/Zenith Users’ Group is all about. The “old pro’” at HUG-
CONSs will find many new items of interest along with some ncw
topics at the Discussion Groups currently scheduled.

NOTE: The schedules, exhibitors and activities of the Fifth Inter-
national Heath/Zenith Users’ Group Conference are subject to
change. A final program of events will be available at the HUG
Registration Booth on the days of the Conference. Changes that
occur during the Conference will be announced within the
Exhibit Area during normal hours. Tickets for those of you who
have pre-registered are now being mailed every two weeks. If
you have not received your uickets, please contact Margaret
Bacon, HUG Secretary, at (616) 982-3776. If you are planning to
attend for one day only, you may purchase tickets at the HUG
Registration Booth. One-day tickets may be used for Discussion
Groups and access to the Exhibit Area, however, one-day ticket
holdzrs will not be 2ligiblc for door prizes selected in the Exhibit
Area or at the HUG Dinner Party. The $25.00 regular ticket en-
titles the holder to attend all activities of the Fifth International
Heath/Zenith Users’ Group Conference (you must be present to
win prizes at the HUG dinner party on Saturday night). We can-
not guarantee seating space for all attendees 0 each Dicussion
Group. Seating will be assigned on a first-come, first-served
basis,

SPECIAL NOTICE: Dates furnished on the Hyatt Regency Room
Registration Cards have the Conference listed from Aagust 14-
17,1986. e sure you fill in the dates that you will be staying at the
Hyatt so there is no mistake about your reservations and room
requirements. Remember, actual Conference dates are from
August 15-17, 1986. %

Users’
Group

;'l\. -
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Fifth International
Heath/Zenith Users’ Group Conference

Schedule of Events

Z000CT

~>»Z0

Friday, August 15, 1986

200 55 cenmss Sumins ies nivesss rvesns Fas COvs MaieEas Registration Booth Opens
0PN wovovms moveran REaima s SETEINs PR N SR SRR Exhibit Area Opens
0 ] B g Exhibit Area Closes
00 T o avrsman avmmean e HET R SRR o Registration Booth Closes
BIOBEI o oo aom snvwsios cdmms  weveaeranies Soeimmes Grand Opening Warm-up (Rosemant)
900 PM .« Grand Opening and Introductions (Rosemont)
Saturday, August 16, 1986
/50 11 Registratior: Booth Opens
00 A L e Exhihit Area Opens

Morning Discussion Groups Start Times

8:00 am 10:30 am
Afternoon Discussion Groups Start Times

12:00 pm 1:30 pm

3:00 pm 4:30 pm
BEO0 P 12 s gmvmismn oo B Eongs i S . P R e S A S5 Exhibit Area Closes
B0 Pl v soicamsnann cosma s e SR GeR R S Registration Booth Closes
TR0 P o comvacmnm s o BT eEE, . RSRERE § Dinner Warm-up Open (Rosemont)
8:00pm ... Dinner, Keynote Address, Awards and Prizes (Rosemont)

Sunday, August 17, 1986

T30 aAmM e Registration Booth Opens
00 AM Exhibit Area Opens

Discussion Groups Start Times
9:00 am 10:30 am

12:00 PN o Registration Booth Closes
IO 2 50 i e s B i B oy o bl B B Close of Fifth International HUG Conference
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9:00 am

10:30 am

12:00 pm

1:30 pm

3:00 pm

1986 International HUG Conference
Discussion Group Schedule

Room

Ozark

Pan Am
Allegheny
Eastern
American
TWA/NWO
Forum
United B
Ozark

Pan Am
Allegheny
Eastern
American
TWA/NWO
Forum
United B
Ozark

Pan Am
Allegheny
Eastern
American
TWA/NWO
Forum
United B
Ozark

Pan Am
Allegheny
Eastern
American
TWA/NWO
Forum
United B
Ozark

Pan Am
Allegheny
Eastern
American
TWA/NWO
Forum
United B

Saturday August 16, 1986

Subjects Speaker
DeskTop Publishing, or The Dot Matrix Printer And Beyond ................... Arthur Seebach
Z=200 FIrMWATR . . o oot e e e e e e e e e e e Brian Barnes
HUG Software...What You're Missing . .......cooveiiriniiiiiiiiiiiinenns. Jim Buszkiewicz
Trouble Spots For The Beginning ‘C' Programmer ............................. Jack Purdam
Introduction To COmMPULEIS ..ottt ettt e ettt e et e e e e Ron Hackney
HERQDIZ2000, o sonmoom, s msads Hmmte smiosie s s Sy s e Ron Johnson
Hardware ‘Bull' Session For 0ld And New Computer Users . ..................... Bruce Denton
Introduction To AutoCAD And Its Enhancements ..., John Roach
Z-120 Emulation On The Zenith PC'S . .. .. ... . e John Guenther
Business Graphics For The Z-100 ... ..ot e Janet Hirsch
Z-100 And Z-100 PC Secrets Revealed .........c.iriiiiinii i Pat Swayne
ZLOGO: Learning, Graphics, And A/l For The Z100 And Z100PC's ............ Peter G. Halverson
Tharting With LISP ..o e e Walt Bilofsky
SEHIAE WITIXENIX cvrmvnn wonmmsm vanmamams sosessn svenaamas oo s Scott Cutshall
Software Workshop .....oovvviiiii N T P o Bill Parrott
Advanced Programming In ‘C’ Graphics, Utilities, Portability ..................... Dave Haskell
HyperAccess For The Z-150, Z-170, 8 Z-240 .. vqwvivnvvviai viveeaavansivaais i Matt Gray
Introduction To Local Area Networks (LAN) ..., Steve Hesterman
Device Drivers, TSR Routines, And Device Configuration For MS-DOS . ............ Bill Rothman
Goal Oriented Data Bases — What To Do Versus How To DO ........covvvvenrnn.. Dov Wiezman
MS-DOS Version 3 For H/Z-100 And H/Z-100 PC's And Windows . ................. Bill Adney
Introduction To Computers For The Completely Intimidated ...................... Susan Hayes
PC Hardware WOrksShop .. ... e Bob Harris & Rick Simpson
Introduction To Computer Based Instrumentation ................cooviiiiiini.ns Jim Lytle
DeskTop Publishing Or The Dot Matrix Printer And Beyond .................... Arthur Seebach
Z-200 FIrmWare . . ..t e e e e Brian Barnes
HUG Software...What You're MisSing .......oovvviniiieniiiiiiiiininnnn, Jim Buszkiewicz
Trouble Spots For The Beginning ‘C’ Programmer .. ..............c.ccoviiueonns Jack Purdam
INtroduction TO COMPULEIS .\ vt v ettt sttt Ron Hackney
HERD 200D i st isormmitin st it st an, SOmEnms uia o Oaiassra v Ron Johnson
Hardware ‘Bull' Session For 0ld And New Computer Users ...................... Bruce Denton
Introduction To AutoCAD And Its Enhancements ............oiiiiiiiieniiinnnn. John Roach
Z-120 Emulation On The Zenith PC'S .. ... ..o e e John Guenther
Business Graphics For The Z-100 . ..ottt e Janet Hirsch
Z-100 And Z-100 PC Secrets Revealed ........ ... ... . i, Pat Swayne
ZL0OGO: Learning, Graphics, And A/l For The Z100 And Z100PC's ............ Peter G. Halverson
TRAFMG RN LISE ton sumsmmmasm mmmimemss tmaomm s ps e Sesommi ammesms Walt Bilofsky
STARtRg Wt XENDG s snusmaves sovesms sevsyseen PESROT Iy Sensiaps s Scott Cutshall
SORWArE WOrKSNOD & . ottt e e e Bill Parrott
Advanced Programming In ‘C'; Graphics, Utilities, Portability .................... Dave Haskell
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Time Room Subjects Speaker
4:30 pm Ozark HyperAccess For The Z-150, Z-170, & Z-240 ... ..o Matt Gray
Pan Am Introduction To Local Area Networks (LAN) . ........ ... it Steve Hesterman
Allegheny  Device Drivers, TSR Routines, And Device Configuration For MS-DOS ............. Bill Rothman
Eastern Goal Oriented Data Bases — What To Do Versus How ToDo .................... Dov Wiezman
American  MS-DOS Version 3 For H/Z-100 And H/Z-100 PC’s And Windows .................. Bill Adney
TWA/NWO  Introduction To Computers For The Completely Intimidated ...................... Susan Hayes
Forum PC Hardware WorksShop ... .. .o Bob Harris & Rick Simpson
United B Introduction To Computer Based Instrumentation ........... ... ..ot Jim Lytle
Sunday, August 17, 1986
9:00 am Ozark GO FIMWEIE . .o v ox st amsnas b Snnp i Bhy G is E TSR EEraa Brian Barnes
Pan Am Software WorkShop .. ..o Bill Parrott
American  HUG Software...What You're Missing ........... ..., Jim Buszkiewicz
TWA/NWO  PC Hardware Workshop ......oovriniii e Bob Harris & Rick Simpson
Eastern Starting WHBXENIX: v ssss s s o s e s o i mim s Scott Cutshall
Allegheny  Introduction To Computers . ...ttt Ron Hackney
10:30am  Ozark DeskTop Publishing, Or The Dot Matrix Printer And Beyond ................... Arthur Seebach
Pan Am Device Drivers, TSR Routines, And Device Configuration For MS-DOS ............. Bill Rothman
American  Z-100 And Z-100 PC Secrets Revealed .......... ... .ot Pat Swayne
TWA/NWO  Hardware ‘Bull' Session For Old And New Computer Users ...................... Bruce Denton
Eastern MS-DOS Version 3 For H/Z-100 And H/Z-100 PC's And Windows .................. Bill Adney
Allegheny  Introduction To AutoCAD And Its Enhancements ...............c.coeiirunennonn.. John Roach
Conference Vendor List
Advanced Software Technologies New Orleans General Data Services
Al Davis Newline Software
CDR Systems, Inc. Public Brand Software
Condor QuikData — H-Scoop
D-G Electronics S&K Technology
Disk Movers Sextant
EWDP Software SigmaSoft & Systems
Floppy Disk Services Software Toolworks
Gemini Software Wizardry
Graphnet Systems UCI Corporation
Graymatter Application Systems Veritechnology Electronics Corporation
Heath Users’ Group Barry Watzman
Hilgraeve, Inc. Zeducorp
Kres Engineering Zenith Data Systems
MPI
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86 Heath/Zenith Users’ Group < Hilltop Road  St. Joseph, Michigan 49085  (616) 982-3463

INTERNATIONAL
HEATH/ZENITH USERS’ GROUP
CONFERENCE

Official Conference Registration Form

O’Hare Hyatt Regency
Rosemont, lllinois
August 15, 16, 17, 1986

Name(s):

Company:
Address:

City:

State: Zip:

Enclosed is $25.00 for each of the individuals listed above to
attend the International HUG Conference being held the
weekend of August 15, 16, and 17, 1986. Please send tickets
along with information regarding hotel reservations and
transportatlon.

Amt. Enclosed: No. Attending:

For Our Information:

Which Heath/Zenith computer do you now
operate?

Are you a Non-User-Attendee? Yes No

Are you a computer related manufacturer? Yes No
If yes, would you like exhibit information? Yes No

Are you, or anyone in your party, interested
in activities in or around the Chicago area
other than the Conference? Yes No

If yes, please indicate any suggestions you may have:

Special Notice To Exhibitors:

Exhibitor Information Packages are available on request
from the Heath/Zenith Users’ Group. Those of you inter-
ested in exhibiting your products should contact us as early
as possible to ensure a position at this year’s event,

For Your Information:

The $25.00 you are paying for your reservation to the Inter-
national HUG Conference entitles youto all functions of the
Conference. Visitor tickets, for those of you simply attend-
ing the seminars and exhibits, are available for $10.00. Visitor
tickets do not include eligibility for prizes or food while
attending the Conference.

Please send your completed registration form or suitable
copy to:

Heath/Zenith Users’ Group

Attention: International HUG Conference Registration
Hilltop Road

St. Joseph, Michigan 49085

Registration(s) must be post marked no later than July 31, 1986. Cancellation will not be accepted after this date.
Sorry, We cannot accept purchase orders



SEEK.COM

General - 8-Bit B

A CP/M Assembly Language
Learning Adventure

Part 1

M. D. Zapolski, Sr.
226 N, West Avenue
Bridgeton, NJ 08302

Introduction

How manytimeshave you writtena BASIC programonly tofind it
took too long to run, or that BASIC didn’t give you the program
control you needed? What can you do to improve the program'’s
operating characteristics? Generally, you re-analyze the pro-
gram, rewrite its routines, try tocompressits length, and the like.
If you're fortunate enough to own a compiler, the speed prob-
lem is solved. But then you're stuck with a good size runtime
module (16k) that absorbs some of the available programming
memory. Even though thisisan improvement overthe size of the
MBASIC interpreter (25k), there are alternatives to compiling
and BASIC program revision. Why not use assembly language?
Yes, | know its instructions are somewhat cryptic, and it is less
forgiving when programming errors are made. However, con-
sider its advantages — extremely fast execution, and total pro-
gram control over the computer’s operation. As important as
these points are, there is a cost consideration, The tools needed
to use assembly language (hereafter referred to as ASM) are
usually distributed with the purchase of the CP/M operating sys-
tem. So, the price is right!

Learning to use ASM can be a trying experience. There are few
well written courses (or books) on this subject. Those that exist
often use examples that are machine specific and can’t be used
directly on the H/Z-100 computer. Likewise, explanations of
example programs frequently lack insight into how they were
developed, or why they had to be structured in a particular way.
Through this series of articles, | hope to fill these gaps, and pro-
vide the reader with an understanding of the mechanics of trans-
forming an idea into an operating 8080/85 ASM program for the
H/Z-100. At the same time, | intend to explain the program
development steps and problems encountered in this process.

Before continuing, | should say that by profession lam nota pro-
grammer. As a result, the programming methods | use may not

be the most efficient by others’ standards. However, in an effort
to give you a starting point to learn from, efficiency may be sac-
rificed for comprehension’s sake. For those of you who have
ASM experience, please bear with me when | elaborate on fam-
iliar details. I'll thank you in advance for your patience . . .

References

This series will refer to other documents which, if reviewed, may
be helpful. These references will be noted in the following man-
ner: [ref 1, pg. 41]. This example states there is more information
in reference #1(Z100 User’s Manual) starting on page 41. Part 1 of
this series includes a Master Reference List (Table 1).

Table 1
Master Reference List

1. Z-100 User’s Manual
2. CP/M-85, Vol. 1

3. CP/M-85, Vol. 2
a) CP/M System Interface Manual, pg. 91

4. REMark Magazine
a) Issue 40, pg. 36

5. Sextant
a) Spring 1983, pg. 69

6. 8080 Assembly Language Course (Heath P/N EC-1108)
a) Table of Opcodes (plasticized placard)
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The .COM File

Before proceeding with the main article, | believe a review of
what a .COM (COMmand) file is, and how it's created will be
beneficial. A .COM file is a machine language file (binary 1s and
0s) which can be directly executed by the CP/M Operating Sys-
tem (hereafter referred to as OS). Atthe OS prompt (e.g. A>), the

user types the .COM file name (without the .COM extension).
The OS then:

1. Looks for the file on the default drive.

2. Iffound,itloadsthefileintothe Transient Program Area (TPA)
starting at address 0100H.

3. Executes the program’s instructions in the order specified.

4. When finished, the OS redisplays its prompt awaiting further
user response.,

The .COM file is created by first preparing an ASM file. This
requiresthe use of aprogram known asa Text Editor, or simply an
editor, Essentially, the editor allows you to use your computer
like a typewriter and a blank sheet of paper, The ED.COM pro-
gram [ref 2, pg. 2-100] provided with CP/M-85 may be used for
this purpose, but it has severe drawbacks. It has an “invisible”
character pointer that is difficult to use, and its commands are
cryptic. Although other editors exist, | use PIE.COM, While I'm
not associated with the Software Toolworks, | recommend PIE —
its inexpensive, versatile, and is easy to work with. Regardless of
which editor you use, it’s important that it does not imbed con-
trol codes in the text file. Those codes can inhibit proper file
assembly. However, to be useful, your editor should at least have
insert/delete lines and character capabilities.

Once you've prepared the ASM file (also called a source file), itis
assembled. In other words, converted to a .HEX file through the
use of CP/M’s ASM.COM program [ref 2, pg. 2-3]. This file is
printable (may be listed on a printer or the CRT screen). It con-
tains the INTEL hexadecimal equivalents of the ASM instructions
in ASCII form. Hence, INR B (increment the B register) would
equal 04H [ref 6a]. Then the .HEX file is converted to a .COM file
after submission to CP/M’s LOAD.COM program [ref 2, pg. 2-
141]. Asa .COM file, the program is now directly executable. This
means no additional program (other than the OS) is required to
run it. By comparison, MBASIC.COM is required to run a .BAS
program. Thus, a .BAS program is not directly executable. In
summary, four items are needed to create a .COM file:

1. Youridea expressed in ASM mnemonics (instructions).
2. Atext editor,

3. ASM.COM — The 8080/85 Assembler.

4. LOAD.COM — The Loader.

The Idea

After writing my first computer article, | became curious about
how many lines, words, and sentences it contained. The notion
of determining these attributes manually was simply out of the
question. Why not let the H/Z-100 do it? Great idea! | opted to
use ASM, After all, how hard could it be? Indeed, | was about to
embark on alearning adventure that would make me appreciate
the labors of professional programmers. So, we want a program
that will take a text file, and examine it to count the number of
lines, words, and sentences. Accordingly, it should “seek out”
this information. Hence the program name SEEK.COM. Now,
let’s outline the 5 basic steps in the process of transforming our
idea into an ASM program:

1. Separate the idea into function modules creating a Basic
Flow Chart.
2. Develop specific program details for each module.

3. Combine the detailed modules into a compaosite program.

4. Analyze the program and resolve any conflicts between the
modules.

5. Assemble the program and thoroughly test its operation.

Step 1 — Basic Flow Chart

Without too much effort, a simple task may be made complex if
looked atin too much detail. Consequently, you should separate
your idea into discrete, summary level functions (modules) and
develop a basic flow chart. For example, our program will count
words. Accordingly, that task will be one of our modules. Try not
to clutter your mind with the mechanicsof “how do | get the pro-
gram to count words.” That will be dealt with later. Just focus
your thoughts on the main objective — the BASIC flow chart.
When you've finished, you should have come up with 3to 5 mod-
ules. This depends onwhether you considered the support func-
tion modules. They perform activities like loading the disk file
into memory, and printing the results of the counting modules
on the video screen. Finally, arrange all the modules in a logical
sequenceto formaBasic Flow Chart(Chart #1). Note, thereisalso
a Start (Module #1) and End point on the chart. Don‘t be con-
cerned if you've interchanged modules 3-5. It makes little dif-
ference to the program.

Module No
i START | 1
W i L e e g *
!
} LOAD FILE H 2
o i FEASA Say TP, |
|
+  COUNT LINES | 3
I
i\ COUNT WORDS | 4
]
1COUNT SENTENCES | 5
i
{ PRINT RESULTS | 6
.
1 END |
W e e *
Chart 1

SEEK.COM Basic Flow Chart

Step 2 — Develop Specific Program Details

Thiswill be alengthy section involving many details, As a result, it
will be subdivided by the module numbers shown on Chart

#1:

1. Module 1 (START) — Review 8080/85 registers, ASM file or-
ganization, text files, & CP/M functions.

2. Module 2 (LOAD FILE) — Open the disk file, load it into RAM,
and error trapping.

3. Module 3-5 (COUNT...) — Program steps to count the lines,
words, and sentences of the text file.

14
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4. Module 6 (PRINT RESULTS) — Take the data from modules
3-5 and display them on the video screen.

The END block issimply away of showing the program’send, and
needs no further explanation.

Step 2 — Module 1 (Start)

From an operational viewpoint, the 8080/8085, 8 bit microproc-
essors are essentially the same. They have the same registers
(Figure 1), but the 8085 has two extra opcodes (instructions): SIM
—setinterrupt mask, and RIM — read interrupt mask, The 8080/
85 can directly address 65,536 bytes of memory. The CP/M OS5
organizes (or maps) this memory into specific areas for its use
(Figure 2). Of these areas, only the BIOS should vary from one
computer system to another. We are currently interested in the
Transient Program Area (TPA). Since that is where SEEK.COM
will be loaded. After loading, CP/M will jump to location 0100H
and start executing the program’s instructions. Normally, all
CP/M application programs are limited to this area (0100H to
E100H, about 57k). Experienced programmers sometimes in-
trude upon the CCParea, but we will not. The operational details
of CP/M's CCP, BIOS, and BDOS are beyond the scope of this
series. Suffice it to say that they coordinate the activities of the
computer system'’s disks, keyboard, etc.

Flags

o
P == e = ==
r

(%]
o

PC

Bmm B Gom W= § = e — B

B o e Wm——

Register Size{bits) Purpose

A 8 Data I/0 to data ports, Math
and logical operations, counter

B.C 8 Double add, counter, RAM pointer
D,E 8 Double add, counter, RAM pointer,
HL exchange

Double add., counter, RAM pointer,
DE exchange, interplay with PC
and SP

Data exchange, address storage

Contains the address of the next
instruction to execute

Holds the current status of the
condition flags

H,L 8

SP 16
BC 16

Flags 5

Figure 1
8080/85 General Register Information

High Memory

65,5856 *---———————————-* FFFFH
! BIOS !

63,232 Yo% F7Q@H
i BDOS !

59,6564 *—————e——* FES@6H
| i
i ccP !

57,608 *——eee————— % E1@@H
E i
! TPA !
i |
E :'
i i

256 *emmme——————————* @100H
H Fage @ 1

g *———————————————* QQOeH

Basic Input/Output System (BIOS) — This area contains the cus-
tomized routines that operate the computer’s peripherals.

Basic Disk Operating System (BDOS) — This area contains the
general programs for the operation of the peripherals.

Console Command Processor (CCP) — This area contains resi-
dent CP/M programs like DIR, ERA, REN, SAVE, TYPE, and
USER.

Transient Program Area (TPA) — This is the working area of
memory where your executable programs & data are stored.,

System Parameter Area (Page 0) — This area contains important
information such as the BIOS and BDOS jump vectors, default
File Control Block {FCB), current drive and user #, IOBYTE, and
the restart area.

Figure 2
H/Z-100, CP/M-85 (Ver 2.2.103) Memory Map

First, the Equate Area. An equate is an assembler directive used
to assign numeric values to labels, To this end, BDOS EQU 05H
tells the assembler to use the number 05H anytime it finds the
label BDOS.

The effective organization of an ASM file is a simple matter, yet
quite important. Advanced programmers may intertwine pro-
gram instructions with messages and data bytes (DB), but this is
confusing to beginners. The file structure 1 use isshown in Figure
3. At the beginning is a place for the date, program name, as-
sumptions and general notes. These are entered in the form of
comments with acomment marker (;) prior to any characters. To
separate this, and other areas, | use an “area separator” (blank
line). This serves as a visual aid which sets apart the major ASM
file work areas.

(These addresses may not be accurate for other CP/M versions.
Obtain a copy of TELL.COM from a CP/M Bulletin Board. It will
provide the values for your system)

,<date> <program name>

<program assumptions, general comments>

. * Equate Area

BDOS EQU BEH
. * Program Instruction Area
ORG @laeH
<label> <operator> <gperand> , <comment>
BEGIN CALL OPNRD ; Open file & read
into RAM

<last program instructlon>

, * DB,DW,DS, Message Area
MSG1 DB 'This is an example message',O

END BEGIN

Figure 3
Example ASM File Organization
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The Program Instruction Area follows the Equate Area and al-
ways starts with the ORG directive. It tells the assembler where
(RAM address) to start the 1st line of the machine code. The next
line is the 1st program instruction. Added to this 1st line should
be a label, such as START or BEGIN. Labels and comments are
important! Please don’t underestimate the value of using them
in ASM programs. If you found them useful in BASIC program-
ming, you'll really see their utility in ASM programs.

The final area is located after the last program instruction. It is
reserved for assigning storage for messages, addresses, counters,
and memory work areas. The END directive is inserted after this
area. It tells the assembler when to stop assembly. Adding an
expression (BEGIN) in this directive is accepted convention for
ASM programs. The reason for this[ref 2, pg. 2-16] does not apply
for CP/M-85. The distributed LOAD.COM program produces
.COM files that automatically execute from 0100H regardless of
any END directive.

Using your editor, create a file named SEEK.ASM. The .ASM
extension is required by ASM.COM to assemble the file. For PIE
users, type PIE SEEK.ASM. Next, enter the comment lines for the
program name, and the date. If you wish, add any general notes.
Insert area separatorsas you feel the need. Take note, extracom-
ments in ASM files don’t consume valuable RAM as they do in
BASIC. They are there for your needs. The assembler will simply
ignore them. Now, tab over 2 times and enter the equate BDOS
EQU 05H. The basis for this will be covered later. Did you notice
the 0 prior to the 52 When using hexadecimal numbers, it is
generally a good practice to precede them with a 0. This will
avoid assembly time errors. An error would occur should the
assembler encounter a number like E500H instead of OE500H.
Enter the directive ORG 0100H, and then insert the instruction
BEGIN CALL OPNRD. Don‘t concern yourself over the meaning
of thisinstruction as it will be covered in Part 2. Complete the file
by entering the directive END BEGIN. The file should now look
similar to Figure 4.

To our benefit, CP/M was designed with some 40 interface func-
tions [ref 3a, 4a, and 5a] that make ASM programming much
easier, and the resultant programs “’portable” (capable of use on
different versions of CP/M). Their existence, allows the pro-
grammer to center the programming effort on the application at
hand, rather than the details of data I/O. If we want to print a
character onthe screen, itisputinthe Eregister,a CALLis made,
andvoila! It'son the screen. Effectively, these functionsworkina
similar manner. First, entry parameters are established — func-
tion # in the C register; and, if required, other registers are
loaded with data.Second, a CALLis made to RAM address 0005H.
Upon the return from this CALL, the function is executed (i.e,
data moved, etc.). This series will use 4 of the 40 functions:

1. Console Output — function §2.
2, Open File — function #15.

3. Set DMA address — function #26.
4, Read Sequential — function #20.

That's it for Part 1. | recommend you review the noted refer-
ences. Especially, the CP/M functions, ASM.COM, and get fam-
iliar with the use of your editor. Next month we'll learn how to
load a disk file into RAM — making sure it's not too big ta fit. See

you then . .. X

. 9/19/85
; SEEK loads a3 text file into memory, counts the # of
: words, lines., and sentences in the file, the displays

SEEK. ASM

________ By. M.D Zapolski. Sr

BDOS EQU @5H
ORG 2100H
BEGIN CALL QPNRD ; Open file & read into RAM

END BEGIN

Figure 4
SEEK.ASM — Stage 1

Want New & Interesting Software?
Check Out HUG Software

For the most part, a text file is treated by CP/M as a contiguous
sequence of ASCllcharacters. Each “line” of the file is ended by
the combination of a carriage return and line feed (i.e, 0DH
followed by 0AH). The end of the file (EOF) isdenoted by a CTRL-
Z character (1AH). CP/M reads a file in 128 byte (80H) chunks
called records. In CP/M these files can be as large as 8Mb! So,
everything in our text file will be represented by a value whose
ASClIl equivalent is a printable character, printer/cursor control
code, or EOF marker. These facts will be frequently used
throughout this series.

H-89 & H-150/160 SPEED DOUBLER

Stop Waiting! Increase your computer's speed NOW!
Easily installed. NO frace cuts or permanent mods.

H-89 Software select 2 or 4 MHz. Supports all
H-89 CP/M and HDOS. 4 MHz Z80 included. Assembled and
Tested $34.95, Kit $24.95, Bare board $20
H-150/160 Runs at 6.67 or 4.77 MHz.  Socketed
crystal for easy speed Increases. Hardware reset
included FREE. Assembled and Tested $34.95

Micronics Technology (904) 897-4257
449 Barbados Way, Niceville, FL 32578
VISA, MC, checks accepted. %2 shipping.

Ask about Perfect Printer and Paycheck!
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At The Fair

PCs, XTs, and ATs — mainstream computers — dominated this
spring’s COMDEX, the computer trade fair, even more than they
had the last. Apple wasn't even there. Microsoft wasn’t either,
however, and Ashton-Tate had only a table at the Softsel booth
—nextto Fox & Geller, appropriately, who make dBASE add ons.
The fair was smaller thisspring than it waslastspring. But IBM was
big as life right across from the Zenith Data Systems booth, and
Burroughs and AT&T and Tandy all had big booths, too. Scat-
tered around the periphery were tiny little stalls at which one
could order Brand-X compatibles and peripherals at tiny little
prices. | found it easy to resist the temptation to buy one or the
other. Maybe | will when disposable computers cost about as
much as disposable pens and repairs are beside the point. Not
now though.

What | sensed about this show was that now seems a time of con-
solidation, perhaps before a big surge forward. It's the feeling of
watching 4 group of people who have recently realized they
inhabit the same small world and are just getting into the final
stages of working out the rules. If I'm right, pricesin the XT world
probably are about as low as they will get and just about every-
thinginitisbeing perfectedand polished. I don‘tthink Isaw any-
thing really new. Everything seemed a refinement. IBM, for
example, introduced nothing world-shaking. Exemplifying the
situation are characteristics of its next XT line: half-height in-
stead of full-height floppy diskette drives, availability of a 20MB
Winchester, and the ability to take up to 640KB of RAM on a
revised motherboard. That sounds like a scaled-down H/Z-158
to me. There’s nothing at all wrong with that, but it’s nothing
new.

Also available for this refined XT is an optional 3-1/2" floppy
diskette drive. You may have seen its diskettes for the Macintosh
and a few other machines outside the mainstream. They hold
720KB, as opposed to the 320KB that can be put on a standard 5-
1/4” diskette formatted double-sided with 9tracks. IBM recently
declared itsirritation with makers of compatibles, because these

PC Compatibles

Mainstream
Computing

Joseph Katz
103 South Edisto Avenue
Columbia, SC 29205

have been selling so well, and promised innovations that will
make compatibility slower to achieve. This high-density diskette
format, a good idea, presumably is one of those innovations.
When it catches on, many of the present compatibles probably
will become more or less incompatible. Don’t you worry: IBM
made its announcement on April 2; on April 28, Zenith an-
nounced that the disk controllers in its existing compatibles
already supported the 3-1/2" format. So what's new?

One thing new was that this COMDEX turned into very much
Zenith's show. News of those big government contracts you've
been readingabout had sunk in. When suppliers of software and
aftermarket hardware made the connection between ZDS com-
puters and my press badge (green was the color tnis season,
perhapssome COMDEX humor), | became oddly attractive and |
don't attribute it to my natty gray suit, striped shirt, and neatly-
figured tie. Atany rate, | was made offers that should keep youin
even better touch with what’s going on. Has this new-found
popularity gone to my head? Of course.

Dilworth Speaks

It's appropriate, therefore, that Robert Dilworth, President of
Zenith Data Systems, was the keynote speaker. Dilworth said
many good things, but what | found most interesting was his
implied recognition of HUG’s importance to Zenith's success.
“Zenith, as well as many of our competitors,” he said, “‘has seen
office automation develop from the bottom up on a piece meal
basis. The decision makers are almost sneaking in the computers
because they are becoming less and less expensive.”

In a very real sense, of course, the “decision makers” are us:
members of the Heath/Zenith Users’ Group. For historical rea-
sons, the core buyers and users of Heath/Zenith computersare a
computer-sophisticated lot of people who have proven their
ability to help place Zenith equipment. “Hey, Major Joe, does
the darned thing really work?” “Well, Colonel Jim, I've been
happy with every one I've owned.” We validate not only the
equipment but also the company, lending credibility in ways a
salesman can’t. I'm not sure a manufacturer could build so vast a
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group of unpaid sponsors today. Even were that possible, the
cost would be prohibitive. Zenith got us as part of Heath’s good
will and we may well be Zenith’s single most valuable asset. The
saying isn’t “Nobody ever got fired for buying Zenith,” so I'm
glad that Dilworth evidently hasn't turned the news of those con-
tracts into a local myth of corporate invincibility. In his maiden
speech at HUGCON last, Dilworth gave me the impression of a
sensible man not easily misled by reading his own publicity. That
still seems so. Zenith Data Systems, therefore, looks to have a
profitable future.

For those reasons, we should continue to have a unique kind of
association with computer vendors — Heath and Zenith — that
recognize the commercial value of healthy symbiosis. Hugs and
kisses to us all.

PC Storyboard Glitters

At last spring’s COMDEX, you could always count on finding an
admiring crowd gathered in front of a “slide”” show running on a
computer at the IBM booth. Those shows were generated with
PC Storyboard by, of course, IBM.

It'sasplendid package ofitskind. | have toadmitthat | appreciate
PC Storyboard particularly because of the way Janet uses it to
generate quick-and-easy instructional graphics for the Univer-
sity of South Carolina’s College of Business Administration. What
she does is produce image frames (the so-called “slides”) on her
XT there or her 150 here, arrange them into a sequence, and
dump the sequence to a camera that attaches 1o the RGB (Red/
Green/Blue) output of the computer. It in turn records each
image onaframe of ordinary 35mm color film for processinginto
real slides, which can be shown with a slide projector to support
classroom teaching, or on negative film for processing into real
prints, which [ can use for print publication.

(By the way, | was soimpressed with that simplified description of
that process after proofreading thiscolumn that I've just ordered
the camera, too. It's a ComputerMate: $2,500. I’'m not sure | can
afford to continue reading this column.)

There is competition to PC Storyboard, of course. Some pack-
agesare cheaperorshareware orinthe publicdomain, and some
of those are really pretty good. But none of them we've seen so
faris in the same ring as PC Storyboard, although some of them
are usetul adjuncts to PC Storyboard in allowing image reduc-
tion, enlargement, and rotation — none of which can be done
with PC Storyboard itself. Other packages can produce higher
quality images — for commercial television and film, where
higher guality is appropriate — but they are more expensive and
usually require more hardware or hardware modifications. The
quality of PC Storyboard’s images is limited to the quality of the
microcomputer’s imaging capabilities, but it's much more than
just acceptable for instructional purposes and in-house graph-
ics. At $275 (up from the former price of $250) it's reasonably
priced for what it does. If you know of something in the same
price range with better capabilities, | really would be grateful to
hear about it. So would Janet.

The PC Storyboard package is built around four separate pro-
grams that may be used to take a show completely from begin-
ning sketch to final product: Picture Maker, Picture Taker, Story
Editor, and Story Teller.

Picture Makerisafull-screen editing program used to create and
edit each frame. It’s about as good as a keyboard-operated pro-
gram can be: there’s no obvious way to use a graphics pad, not
even a mouse, but the keypad keys can be used with fair effec-

tiveness for gross, intermediate, and fine movements, In addi-
tion, Picture Maker has a zoom feature that allows retouching
any area of the screen, so English professors with patience can
substitute patience for skill — although not for talent.

Infact, one areainwhich Picture Makerreally shinesisinits edit-
ing capabilities. You can alter foreground, background, draw-
ing, fill, and shadow colors with the tap of a key, always able to
preview the final result. If you don't like that result, moreover,
erasing and undoing are equally easy. Picture Maker has good
cut-and-paste capabilitiestoo, which are particularly useful with
the two image libraries (PM.LIB and PMALT.LIB) and four type
faces (ROMAN.FAC, BOLD.FAC, THIN.FAC, and Picture
Maker’s own PM.FAC) supplied with the package. The image li-
braries have several screens, including amap of the U.S., people,
vehicles, and various dingbats; the type faces each have five
sizes. You can create your own type faces, if you are committed.
[t's much easier to create your own image libraries, though, by
using Picture Taker.

Picture Taker is a useful adjunct to Picture Maker. It is a ram-
resident program that captures a screen to a disk file so itcan be
processed with Picture Maker. Since PC Storyboard uses a mod-
ified BLOAD format, graphics images created by other programs
that produce files with that format may be brought into Picture
Maker by capture with Picture Taker. (Note, however, that Pic-
ture Maker cannot process text files from other programs.) But
Picture Taker is useful because Picture Maker has no way to
reduce, enlarge, or rotate an image. Such manipulations can be
done with other programs and transported into Picture Maker,
either directly or with Picture Taker. Do all necessary manipula-
tions in the other program before loading the captured file into
Picture Maker: whatever it saves to disk has a header unaccept-
able to other programs. In other words, files can be imported
into Picture Maker, but not exported from it.

With Picture Taker, I've built libraries from samples that come
with other programs. Snap the picture (by pressing SHIFT PRT SC
when the desired image is on the screen), and it gets dumped to
the disk file I've named when I ran Picture Taker. Then on to the
nextscreen, whichisdumpedtothe same file. Andsoonand on |
go. When I'm finished, | have a file called something like
DUMP.CAP (the “CAP" extension is automatically added by Pic-
ture Taker). What I do nextis enter Picture Maker, call up DUMP
.CAPasifitwerealibrary, cutand paste each DUMP screen onto
the main editing screen, edit out garbage like the cursor some
programs won't conceal, and dump the edited screens to a new
file with Picture Taker. Then, | rename the file to give it the exten-
sion “LIB,” and | have a new library that can be loaded into Pic-
ture Maker and paged through with the F2 key. The procedure
sounds gory, but it’s not any big deal.

Story Editor is a sophisticated “programmer” for editing groups
of files made by Picture Maker into a show. You can do a variety
of effects — including dissolves, fades, and weaves — in a variety
of directions, and they can be timed both for how long each
image should be displayed and how long a waitshould take place
between images. Because images can be labeled (as, for exam-
ple, “start,” “waves,” “end"), and because Story Editor provides
a rudimentary programming language (including ““goto” and
““gosub”), you can create the effect of animation or do areason-
ably useful programmed instructional sequence. For example,
you can follow the explanation of a point with questions to test
the viewer’s understanding of it. An acceptable answer would
branch into the next set of frames, while unacceptable answers
might either repeat the explanation or go to a more detailed
tutorial.
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What Story Teller does is simple: it displays the show laid out in
the script file generated with Story Editor, Since Story Teller, the
script file, and the picture files all may be distributed under the
PC Storyboard license (provided the diskette is labeled accord-
ingtotheinstructions in the PC Storyboard manual), you can dis-
tribute the finished show as you like with no royalty payments
to |1BM.,

Of course, neither PC Storyboard nor any other software will
make me able to produce professional graphics, just as no word
processing software will turn Janetinto a professional writer. But
if we keep a sense of proportion on our own talents and have a
realistic understanding of our limitations in the alien field, the
right tools help us according to our abilities. PC Storyboard lets
me do good slides of a simple kind for use in class, while in her
hands it is a valuable professional tool for media develop-
ment.

Crosstalk And HyperACCESS Sing

An immediate effect of this COMDEX will result in moderniza-
tion of my computer communications. A few monthsago | hadto
jettison my old communications software because those pro-
grams simply weren't reliable any more. The only factors | know
that have changed since | started using the MS-DOS version
were the breakup of AT&T and our decision to use an alternative
long-distance company. Whatever the reason, | couldn’t count
on getting my work to publishers by phone anymore and that
was losing me money — which is not what computers are sup-
posed to do.

Bless Mark Huth, who responded to my plaints on the Com-
puServe HUGSIG with a copy of PC-TALK lil. I tried it for a while
and thought it all right but not much more than all right. PC-
TALKisacompiled BASIC program that Ithink takes up too much
space for what it does. Bless |im Buzskiewicz too, for sending
HUGMCP (HUG Modem Communication Program). | consider
itarealfind: it’sareliable communications program that does all
the fundamentals without wasting any space. Fastin, fastout, and
apparently bomb proof, HUGMCP seems worth having if only as
a backup to one of the more full-featured programs.

Several members of the SIG responded with recommendations
of full-featured communications software, and three packages
seemed to be dominant: Microstuf’s Crosstalk XVI, Hilgraeve's
HyperACCESS, and Microsoft's Access.

The Microsoft product is copy-protected, which means that
Microsoft wants to protect its profits at my expense. One trouble
with copy-protected software is that the protection devices
sometimes malfunction. After all, they're there in the first place
to protect the vendor, not the user. A few month’s ago stories
surfaced about what happened to some folks when Microsoft
Access malfunctioned: “The weeds of crime bear bitter fruit”
appeared on their screen along with a threat to trash their hard
disk. | enjoyed listening to “The Shadow” on the radio when |
was a kid, and a few tapes are in my collection of classic radio
shows, but still | am not amused. | am so unamused that | now do
not trust other Microsoft products. | do have confidence in the
professionalism of IBM, Heath, and Zenith, so | am not worried
about whether similar time bombs are in their versions of MS-
DOS or Microsoft products. But | sure aint gonna put Microsoft
Access on one of my hard disks.

So the recommendations worth pursuing really came down to
Crosstalk XVI and HyperACCESS. Most reluctantly, | pursued
them. My reluctance was based on my feeling that com-

munications software is essentially boring — for the user, that is.
It's a tool, after all, similar in function to a remote control tuner
on a television set. Great, it works: now, what's on?

Well, | was not right. These two software products are absolutely
amazing. | had grown up on communications programs for
CP/Mand just stopped developing my knowledge when | found
somethingthat worked for me there. Ail | did later on was get the
MS-DOS versions, which made me miss at least one entire stage
of evolution in communications software.

Both Crosstalk XVIand HyperACCESS are major league products
that can be used for major league applications. Each can be used
with one disk drive or the biggest hard drive in your computer.
Each can use “scripts” to automate communications, although
HyperACCESS is more complete in containing features at $149
that would require both Microstuf’s Transporter at $295 (which
includes Crosstalk XVI) for unattended fully-automated com-
munications (to transfer files after hours, for example, or unload
a remote mailbox) and Microstuf’s Remote at $195 (for use as a
host computer accessed by modem from remote computers).
On the face of it, HyperACCESS looks like the bargain.

The Microstuf and Hilgraeve products are in the same general
league, however, and it is the major league. I'm trying to learn
both systems before | settle down to one — as | suppose | must.
HyperACCESS comes with a tutoriai disk, denominated ““CAI"”
{(Computer Assisted Instruction), to make learning easier. Cross-
talk doesn’t, butit’s not hard to pick up the major features quick-
ly without a tutorial disk. Part of the trouble I have with Hyper-
ACCESS is that it is completely menu-oriented: doing almaost
anything requires slogging from menu to menu, and | am both
impatient and very easily confused. If you like menus, you'll
probably prefer HyperACCESS to Crosstalk; if you swing the
other way, Crosstalk ought to please you more than Hyper-
ACCESS.

If youown an H/Z-100, aswell asacompatible, you mightwantto
take into account the desirability of having the same com-
munications software on both your machines. You can get a
Z-100 version of HyperACCESS but not, so far as | know, of
Crosstalk. (My standby HUGMCP is programmed to recognize
which MS-DOS machine it's in, so one size fits ail: run it on the
Z-100 or the Z-100 PC or the Z-200 PC and it will figure out what
it's supposed to do. If people keep writing software like that,
columns like this would he much shorter.) If you have an Easy PC
emulator on your Z-100, there is an Easy PC version of Hyper-
ACCESS, too — but, again, not of Crosstalk. (I understand from
Dave Cheung, President of UCI Corporation, makers of the Easy
PC, that he has patchesto make HUGMCP work on the Easy PC. If
you own HUGMCP and an Easy PC, write Dave foracopy and tell
him Joe sent you.)

Norton’s Tool Works

Just before we left for COMDEX, version 3.10 of The Norton
Utilities arrived. For those who may not know, this package is a
collection of utility programs that keep squirrels from nesting in
acomputer. There are eighteen of them and I'm not going to list
themall here. Thethree programs for which l owe Peter Norton a
drink any time we meet are the appropriately-named NU (which
I assume would be “NU?" it MS-DOS didn’t use the question
mark as a wildcard) for disk snooping and diddling, SI for system
information that includesan index of acomputer’s performance
relativeto the IBM PC (my 150 rates 1.0, my 158 at 8 MHz is 1.5, and
my 241 s 6.6, facts | wield like a rapier at the drop of a gauntlet),
and my real irreplaceable favorite DS. It sorts my hard disk direc-
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tories so | dont go bonkers when looking for something. Every
hacker likes doing utilities like these, and I'm no exception, so
there are many public domain programs that do one or another
of these jobs. The Norton Utilities has them all in one place, with
comprehensible instructions, and the added feature of reliabil-
ity. In other words, they have one small advantage over many
free programs: they work.

Version 3.10isa minor revision, soif youalready have 3.0 you may
notwanttoupgrade. Thenagain, you might.In addition to useful
revisions of each program, there are two new programs that
might save you from gettinga little behind in your work: QU, for
quick unerasing of some accidentally erased files (if QU can’t
succeed, youcangotothe more powerful NU —which has never
failed me); and UD, for unremoving a subdirectory you killed
with the MS-DOS RMDIR. Here's what | think: the real reason
youwould want to bring back a removed subdirectory isthatyou
next want to unerase the files in it, which means either that you
are terribly green at working with MS-DOS subdirectories and
didn’tread the manual or that you have indulged in a Jovian orgy
of carelessness. Ineither case, youmight need version3.10 of The
Norton Utilities to salvage your dignity, as well as your files, Of
course, if you don’t already have version 3.00, you have the per-
fect excuse for getting 3.10: version 3.00 was a major revision.

Bad Chips

There is, or was, a flap in some circles about a bad DMA con-
troller chip in the Z-150. The chip controls Direct Memory Ac-
cess, hence the abbreviation. Rumors about the bad chip have
circulated widely and, apparently, with the most satisfactory and
unnecessary panic. Since every instance of the rumor l've seen
has reference to someone else who first learned about the prob-
lem when trying to install Fastback, the hard disk backup pro-
gram,ona150, Idecided to getacopy of the programtosee what
really was going on. Fifth Generation Systems makes Fastback;
but, since there usually wasacrowd around its COMDEX booth, |
waited to get a copy until the fair was over and we were back
home.

Argh! My 150 had the dreaded bad DMA chip! Had | been har-
boring a secret microphage in my bosom? | went on in that
paranoid vein for a few moments, then | decided to actually read
the message displayed by Fastback’s installation program. [ must
say,itwasabitofaletdown. Youcanreaditin Figure1and decide
for yourself.

Unlike the IBM PC, the 8237 on the H/Z-150 is socketed. So |
passed up the offer of the “DMA-Fix"' board at $40 and ordered
an NEC 8237 chip from Software Wizardry for $20. | really
wouldn’t have bothered had it not been for this column and the
sense of responsibility | feel as a result. Until the replacement
8237 arrived, | used Fastback in the slow mode — as the installa-
tion program put it on the hard disk — with no trouble what-
soever. Compared with the way Fastback works on the 158 in the
fast mode (there’s no 8237 chip there to worry about), the slow
mode is indeed slow. Without that comparison, Fastback in the
slow mode seems fast enough to me. Age makes one savor every
remaining moment, When the 8237 came a couple of days ago, |
reinstalled Fastback and it now works fine in the fast mode. Of
course, there was a chance of getting a similarly-bad replace-
ment chip, according to the message, and of course | hadn’t had
any trouble to start with — at least so far as | knew. Nevertheless,
the patient survived the operation. | don’t know if the operation
was really essential, but [ do think the flap isn’t. Maybe I've used
computers long enough to have become acclimated to the con-

ditions of living with relatively innocuous bugs. As long as they
don’t bite me, | guess I'm really quite tolerant. Squirrels, of
course, are another matter entirely.

Fastback itself seems to work nicely. Not only does it back up
quickly, but also it restores quickiy — by individual files, if you'd
like, or by groupings if you have to restore an entire subdirectory
or even an entire disk. | have a special fondness for backup pro-
grams that provide reliable restoration too: some of them, in my
experience, don’t. That kind of missesthe point, | think. Fastback
notonly restores files reliably, but also makes restoring files easy.
I like all that.

There are, however, things | don't like about Fastback. One is
that it gains its remarkable speed in part by taking over the proc-
essof formatting, aswell as of backing up. There’s nothing inher-
ently wrong with the procedure except that the backup disk is
not readable except with FRESTORE — the Fastback restore pro-
gram.lalsodon’tlike Fastback being copy-protected. It'sthe key
disk scheme, which requires you to have the distribution disk in
Drive A when you start to run the program, and | hate having to
search for adistribution disk when | want to use a program. Since
| also hate backing up my hard disks, anything that is a burden
makes me postpone the job. | already postpone it too long too
often. | also hate copy-protected software, and | think it bizarre
that a backup program is copy-protected. Don’t these guys re-
cognize theimportance of having backups? (There isa way to get
anun-copy-protected version after you buythe copy-protected
version of Fastback, but you have to sign things and stuff.) The
third thing | don‘t like is the price: $179 seems awfully pricey to
me when the cost of inexpensive streaming tape backup units is
low and seems to be getting lower. Nevertheless, Fastback
works.

After The Fair

It'sonly about three hours or so by car from downtown Atlantato
our house in Columbia; but at 3:30 A.M. of the morning before
vur last day at the show, the Downtown Holiday Inn broadcast a
fire alarm. We snapped out of sleep and ran for the street. Okay,
“snapped’ and “‘ran” were boasts: we were exhausted after a
long day of work, so we more or less staggered half dead down-
stairs and onto the sidewalk. Just after we got there, the public
address system said there was no fire, only a false alarm. So we
stumbled back to bed from our questionable haven and then,
just after we had drifted off to sleep again, the blasted hotel's
public address system — an infernal machine, in my opinion —
awakened us AGAIN. This time it explained that the alarm had
been "“a computer malfunction.” | worked part of the day in a
stupor, stumbling from exhibit to exhibit in the Ceorgia World
Congress Center examining computers that didn’t malfunction,
then gave up and pointed the car homewards. Janet drove the
rest of the way. Women are stronger than men.

Products

PC Storyboard (Version 1.0)
IBM Entry Systems Division
Box 1328

Boca Raton, FL 33432

$275

The Norton Utilities (Version 3.1) $ 99
Peter Norton

2270 Wilshire Blvd., #186

Santa Monica, CA 90403

213/826-8032
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HyperACCESS (Version 3.10) $149

Hilgraeve, Inc. Doctor Katz’s Mailbag
P.O. Box 941
Monroe, MI 48161 Screen Dumps On The Z-150

313/243-0526 Dear Mr. Katz,

Transporter (Version 1.4)

and Crosstalk XVI (Version 3.61) $295
Remote {Version 1.3) $195
Microstuf, Inc,
1000 Hnlcomb Woods Parkway
Roswell, GA 30076

Yourarticle in the May REMark magazine was delightful in every
way. Your knowledge, wit and clear concise style make an im-
pressive combination. You really have my situation, and my frus-
trations, clearly identified. Ever since | bought my Z-150, | have
had continual hardware and software problems caused by that
“1% incompatibility’’ the salesman mentioned.

E?S{BML‘ Wer‘smn #03 St Your column is a priceless addition to REMark.

ifth Generation Systems

7942 Picardy Avenue | would like to see an article about the graphics function of the

Suite B-350 Z-150 compared to IBM. | have had no end of problems getting

Baton Rouge, LA 70809 “compatible” programs to print out on my printer. Supposedly,

800/228-6127 my Star SD~15is IBM compatible. However, | have not been able
to get them to work together. Perhaps | am not IBM compat-

Figure 1 ible,

Eaghackch Sact DA agnosiic Messpe So far, none of the manufacturers has been able to help, except
e N TTGREEBTINGS "rrressssnnssssstsss"“*** 10 tell me that Zenith put the equivalent of GRAPHICS.COM in

The DMA contioller chip (8237, on the motherboard) failed There . :
is a documented bug in the 8237 DMA controller which affects a Rt Thergfore, seme programs cannot find it, because they
are looking in DOS,

small percentage of IBM-PCs and compatabiles |sic| The problem

is not specific to any brand of computer However, the B237 ) 4 SR »
manulactured by Advanced Micro Devices seens to be especially Because of this problemwnth DRAW-IT (PaperbackSohware},

bothersoms  The bug only ocours when 2 or more channels of DMA | have been reluctantto buy any software unlessitis guaranteed,

are used at the same time (the 8237 is a 4-channerl device) Most in writing, to work on my Zenith . ..
high-speed tape drives and some network i1nterface cards will be

affected Rerretfully, so is FASTBACK(tu) This copy of My usage is 100% business. | am a consultant and teacher of cus-
FASTBACK(im] 1s belng temporarily configured to operate in a tomized technical courses. My professional experience is engin-
slower, sufer mode until the hardware is repaired. This is the eering, marketing,and Ieaching.

only diagnostic we know which will find the problem., since other

i1agnostics test one channel at a time You have the lollowing Sincerew{

options 1) Purchase a 'DMA-FIX' board from us (§40.90,

including Fed-Ex shipping) This little circuit card fits Jon S. Wilson

underneath your 8088/8686 CPU and corrects the timing problem. San Juan Capistrano, CA

It does NOT slow your computer Also. consider replacing your 1

CPU with an NEC V-20 or V-30 CPU at the same time ($30.00 extra, Thanks for the kind words. | appreciate them.

comes pre—-installed on the 'DMA-FIX' board) It's plug

compatable [sic| with the 8086/8086 and 3077-50%] faster (about  Well, look on the bright side: you may have been given enough

the same as an BO188/80186) with no increase in cleock speed free hogwash to let you open a swine Jaundry.
We've used them in-house since 7/85 with no problems Call 1-
BOY-228~6127 or S5P4-T67-0075 for ordering information 2) If DRAWIT (a drawr’ng program from Paperback Software) has no

your computer has an AMD B237 and it is in a socket, try

" & H - H - ’ o rr
roplacing it with the Intel part. Meke sure ihe speed rating printing functions whatsoever, so it doesn’t “look” at DOS or

ROM or anywhere else — except maybe at you while it waits for

matches your computer Our experience shows a success rate of
about 254%-50%% If you have an IBM-PC, don't bother Looking. you to issue a command for something it can do. The way you
the chip 1s soldered in  UNDER NO CIRCUMSTANCES SHOULD YQU DE- print a DRAWIT screen is to dump it to your printer. It’s a pretty

SOLDER A CHIF FROM & MULTI-LAYER BOARD!'! 3) Continue to operate
FASTBACK(tm} in the slow mode and hope the problem doesn't affect

your other programs It probably has already, but the blame was  The method is called a ”prfm screen’ or “screen dump.” The
1t somewhere else Th mptoms var reatly, since the DMA 3 4
Ok v e S ) way a screen dump works on a compatible — any compatible —

gontroller will {wmaybe very infrequently) put data in the wrong ; i ; p :
place. Sowetimes it even writes over DOS, cnusing massive data 15 fhrOUgh a BIOS interrupt. “BIOS" is the “Basic Input Output

primitive way to print when you think about it.

loss!! 4) Kludge your motherboard (specifics are available from System”; an “interrupt” is a kind of trap that waits for a well-
AMD)  Very nasty, will void warranties and service contracts defined trigger, at which point it produces an event. Generally
5) Contact your manufacturer. e will assist you as much as speaking, if the BIOS interrupt, the event, and the circumstances

possible. If the computer iu under warranty, your chances are

bobtes: T one.you Aidn't wrike it down, oun phons nusber is that trigger it are all the same on two different machines, the

806-228-6127 or 584 767 8075 computers are to that extent compatible. It makes sense, |
think.

Well, the BIOS interrupt that triggers the “printscreen” event on

Joseph Katz gets just too much mail to answer each letter the IBM and Heath/Zenith’s compatibles is the same: INT 5. It is

individually. From time to time we’ll try to publish a selec- triggered by the same circumstances: receiving a keyboard scan

tion of the most useful letters here. If you don’t want your code of 5500, which you send when you press “SHIFT PRT SC”

letter published, be sure to mark it “not for publication.” (holddowna SHIFT key and the PRTSCkey simultaneously). And

the result is the same: whatever is on the screen gets dumped to
the printer.
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But since DRAWIT doesn’t do anything in all this, or even know
it’s going on, why in the world should it care about any of it? In
fact, why should you care?

Normally, you wouldn’t —ona Heath/Zenith compatible. When
you're at the DOS command line, for example, just do the print
screen and watch your printer do its stuff. The only reason why
you have to care at all is that DRAWIT uses graphics characters
made from what IBM defined as “Extended ASCII”: not the nor-
malalphanumeric charactersyouand |, and printersin their stan-
dard mode, can recognize. Your Star is “IBM compatible” in the
sense that it can print the Fxtended ASCII character set.

Even so, to do a graphics screen dump (which is what DRAWIT
requires) — no matter whether you ownan IBM or Heath/Zenith
compatible — you have to first run a printer driver that sits in
RAM and does some translating. It has to translate the Extended
ASCll codes into whatever codes your printer requires to repro-
duce the screen characters on paper. IBM supplies one such
driver, GRAPHICS.COM, which has switches for three kinds of
printerssold by IBM. Heath/Zenith supply drivers for several dif-
ferent printers from various makers. In either case, you need to
run a driver that works with your printer and you need to run it
before you do the screen dump — which means, in your case,
before you run DRAWIT.

Heath/Zenith’s printer drivers all have names that begin with the
prefix “PSC” (for "print screen”) and have the extension
“COM.” Look for them on Disk 1] of your MS-DOS distribution
disks. You want PSCMX80.COM. Copy it to your hard disk (or
working diskette) and run it before you run DRAWIT. You only
run the driver once each session: don’t get carried away.

By the way, you’ve bumped into one of those things | was talking
about in the first “Mainstream Computing,” when [ said that
Heath/Zenith compatibles sometimes do the same job as IBM’s
but in different ways.

Your principle about making sure something will work before
you spend your money is pretty good, though. I certainly won't
guarantee anything except my own good will and reasonable
honesty, but I’ll try to help here and through the column it-
self.

Asamatter of fact, here’s an experiment that seems worth trying.
If you— or anyone else in our community — contemplates buy-
ing software or hardware and hasn't had the chance to test it,
send me a note saying so and ask me (o review it. If it looks like
something | can handle within my own limitations and policies
and interests, I'll see if the vendor is interested in cooperating. In
short, Illtry to put it in my review queue. (Ah, | love it when I talk
computer!) If the vendor chooses not to cooperate, you may
have learned something useful in making your decision. Be sure
that [ will have learned it. At any rate, call it "an experiment in
custom reviewing.” Seems worth trying, as long as the burden
doesn’t become onerous.

Joseph Katz

%

Heath/Zenith Related Products

Jim Buszkiewicz
HUG Software Developer

Spectro Products Inc. of North Haven, Connecticut announced
the release of ZIOMATE-100 in kit form. ZIOMATE is a unique
product which combines, on one S~100 board, the functions of
eight channel, programmable-gain, multiplexed 12 bit analog-
to-digital inputs, two 10 bit digital-to-analog outputs, a 16 line
TTL compatible output port, and a 24 line TTL compatible input
port. It opens the Zenith Data Systems H/Z-100 family of com-
puters to real-time operations that include process control, in-
strument control, data logging, data reduction, and automated
analysis. In kit form ZIOMATE-100 sells for $375 and more infor-
mation can be obtained from Spectro Products Inc., 385 State
Street, North Haven, CT 06473, (203) 281-0122,

Generic Computer Products Inc. of Marquette, Michigan an-
nounces the “LAST .SCALL TO HDOS USERS", Special price dis-
counts are being allowed on all HDOS software currently in
stock. All software items are available in either Heath hard-
sector or soft-sector formats. Products still available include:
CARD-MASTER, CATALOG-MASTER, DECISION-AID, FOOT-
BALL, FOOTBALL-PICKS, GAME-PAC 1, MAIL-IT Il, MICRO-
CABINET, SPACE-WARRIOR, WORLD-MAP, and HDOS Game
Combination Special. For more information, contact Generic
Computer Products Inc., P.O. Box 790, Marquette, M| 49855,
(906) 249-9801. *

(=]
ra

REMark = July * 1986



Z-GRAPH-100, by New Orleans General Data Services
(NOGDS) and Micro Doc, is a library of procedures which pro-
vide high resolution graphics to a whole passel of compilers on
the Z-100 computer. It’s a super system for the experienced pro-
grammer or the DP professional; however, its documentation
prohibits it from being readily useful to the novice. If you have a
Pascal, C, FORTRAN, COBOL or ZBASIC compiier or are an 8088
Assembly Language programmer, read on; Z-GRAPH-100 may
be for you.

In thisarticle there will be no attempt to compare Z-GRAPH-100
to other products on the market, That comparison will be the
subject of another article. We will discuss the capabilities of
Z-GRAPH-100 and its usefulness as a graphics library.

After purchasing my Z-100, [ began developing my own set of
graphic procedures using Pascal, MASM, and the TM-100 Tech-
nical Reference Manuals for guidance. | developed a series of
basic level graphic routines such as POINT, MOVE, LINE, CIR-
CLE, etc. These were interesting and educational to write, but not
averyproductive use of time. It’sthe kind of thing thatis good for
the soul, but not recommended for those who have a job to
get done.

7-
Graphics Package

H/Z-100 N

GRAPH-100

Review

Paul W. Simmons
6409 Glenbard Road
Burke, VA 22015

Because of this exercise, | became cognizant of some of the
graphic power of the Z-100 hardware and painfully aware of my
inability to efficiently use it. Your Z-100 has great graphics poten-
tial bottled up inside it that is totally ignored by most compilers,
except Microsoft’s ZBASIC Compiler. ZBASIC taps only a part of
this potential. Z-GRAPH-100, on the other hand, harnesses it,
and puts it into the hands of the graphics programmer.

One of the most impressive features of Z-GRAPH-100 is its
speed. This speed is realized by implementing all code in assem-
bly language and using a special Z-100 bit-mapped graphics
mode. Because of this, the LINE, CIRCLE, and PAINT functions
and other graphics functions are much faster than similar pro-
ceduresimplemented using the normal display mode. The latter
is optimized for text processing whereas the Z-GRAPH-100
mode is optimized for high resolution graphics. It would be
interesting to see how fast Z-GRAPH-100 would perform using
the newly released Heath, HA-108, 8 MHz upgrade kit to the
Z-100 computer. As it is, it easily outperforms my own graphic
routines: routines that are written in 8088 assembler and optim-
ized for speed. The difference is, | stayed with the normal display
mode; they didn’t.

High Spead Circles
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Along with the speed and the special graphics mode (the good
news) come several problems (the bad news). While in this
graphics mode, normal input from the keyboard is not properly
displayed on the screen. The Z-GRAPH-100 folks have at-
tempted to mitigate this problem by supplying a KEYIN pro-
cedure and several display routines. However, the KEYIN pro-
cedure is very primitive, It retrieves one character at a time from
the keyboard buffer as an integer value and the programmer
must convert it to the proper ASCll character. There are no pro-
cedures to input strings of characters, integer numbers, or real
numbers. Itis left to the programmer to develop these routines
by repeatedly calling KEYIN, To some programmers, this may be
aproblem or certainly a nuisance. To me it's not, since | normally
verify user input one character at a time anyway. By doing this,
errors can be immediately identified and special keys such as
HELP, BREAK, BACKSPACE, etc. may be detected and proc-
essed.

Another problem with the special graphics mode occurs if your
software aborts, as mine frequently does. You are left in the spe-
cial mode and subsequent keyboard entries are not displayed on
the screen correctly. Sometimes, depending on where the cur-
corwas positioned when the program died, keyboard entries are
notdisplayedatall. Inorderto getback to anormally functioning
screen, you need to reboot. What an annoyance, especially since
I have a system log program which executes every time the com-
puter boots! To alleviate this problem, | wrore ashort Z-GRAPH-
100 program called FIX, which correctly exits the graphic mode.
Now, whenever | abort in the middle of something, | immedi-
ately run FIX to restore the screen.

On the positive side, one of the very attractive features of the Z-
GRAPH=-100 system is its ability to link to a virtual plethora (big-
gest word in my vocabulary) of language compilers. At this
writing it includes: ZBASIC, MS COBOL, MS FORTRAN, M35
PASCAL, MASM, C86, C186, and De Smet C. It even has a univer-
sal graphic device driver which can be used by any language
including Turbo Pascal. Now that’s what | call flexibility! Unfor-
tunately, | did not have the opportunity to test the universal
device driver.

To multilingual programmers Z-GRAPH-100 is great. You only
need to learn one graphics interface for all languages. From a
monetary point of view, only one purchase of Z-GRAPH-100 is
needed to use graphic capabilities with all your languages. The
boys in the back room at NOGDS and Micro Doc must have fun
keeping up with all the compiler releases and versions thereof.
Personally, | have five compilers and Z-GRAPH-100 supports all
of them. It'sa programmer’s dream: five languages and only one
graphics library to worry about.

For you Tektronix fans, Z-GRAPH-100 tries to mimic the Tek-
tronix command syntax wherever practical. This, of course, will
ease conversion of existing software to the Z-100. Don't get too
excited though; only the bare bones of the Tektronix routines
are available and some of those have been modified to take
advantage of unique Z-100 features. However, those familiar
with Tektronix will have little trouble writing code using Z-
GRAPH-100.

Personally, | would not expect or even desire complete Tek-
tronix compatibility. | don't own a Tektronix. What | need is a set
of routines that take advantage of the Z-100’s powerful graphics
capabilities. If | wanted complete compatibility with Tektronix,
I'd buy Tektronix (big bucks). What's important here is that the
Tektronix programming philosophy remains intact.

Another nice feature of Z-GRAPH-100 is that it takes advantage
of all possible combinations of display monitors and screen
memory configurations. The parameters defining these hard-
ware characteristics are defined at run time. Consequently, the
same programcan run onany Z-100 (a nice feature for those pro-
grammerswho are marketing their software). By the way, you are
permitted, without charge, to link Z-GRAPH-100 relocatables
into software you market.

Depending upon the availability of screen memory, Z-GRAPH-
100 may be initialized in one of three possible modes:

* Interlace-sync and Video mode 640 X 480 (horiz. pixels X
* Non-Interlace mode 640 X 240 vertical pixels)
* Interlace-sync mode 640 X 240

Tha Premier Graphics Support Packags

Supports all Uideo Configurations

Interlace and sync describe how the CRT displays the picture
generated by your Z-100 computer. The normal Z-100 display is
non-interlace mode with a resolution of 640 pixels horizontally
and 240 pixels vertically. If you have upgraded your video mem-
ory from 32k chips to 64k chips and made the necessary jumper
connections, then the interlace-sync and video mode may be
used with a resolution of 640 by 480. Regardless of the mode you
select, the programmer always uses 480 as the vertical screen
resolution and Z-GRAPH-100 adjusts automatically to what is
physically available.

With the preceding serving as general background to
Z-GRAPH-100, I will embark on a description of the available
procedures. Because of a lack of imagination on my part, | will
use the organization set out in the Z-GRAPH-100 documenta-
tion to discuss groups of routines.

The first group is made up of the Configuration Procedures. They
include an assortment of routines to set parameters, manipulate
the CRT, and enter or exit the special graphics mode. All pro-
gramsusing Z-GRAPH-100 must first make acall to INIT toinitial-
ize the special graphics mode and to set up a number of internal
variables to keep the Z-GRAPH-100 routines synchronized. At
this point, you define the initial foreground and background
colors, the origin of the screen coordinate system and availability
of a color monitor. If color memory is not available, foreground
colors are mapped to green and backgrotind colors to black. To
exitthe special graphics mode, call ZGDONE. This will return the
screen to the normal text mode. ZGDONE must be the last Z-
GRAPH-100 procedure called. As mentioned earlier, if a job
aborts orisinterrupted before a call to ZGDONE has been made,
subsequent keyboard entries and screen displays will be dif-
ficult, if not impossible, to read. The Z-GRAPH-100 people
should provide a utility program to return the screen to the nor-
mal text mode after an abort.
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Other Configuration Procedures include the ability to change
the foreground and background colors, turn on or off the video
display and set the line style. 1here are sixteen predefined line
stylesavailable and the user has the ability to define his own style.
Setting my own style has always appealed to me.

The ability to turn the CRT off is useful when updates to the
screen are distracting or confusing to the user. The graphic
memory, of course, is not affected, and you have a choice of
colors to which you may set the screen while the display is off. A
procedure to write to the CRT controller is also provided for you
Z-100 hardware experts. A discussion of this is beyond the scope
of this article (and beyond me, as well).

The next set of procedures to be discussed is labeled Display
Control. Paramount to this set is the WINDOW procedure. It
defines the minimum and maximum x, y coordinates used in
your program. These coordinates are termed the “world” coor-
dinates, and are the coordinates the programmer uses. They are
in feet, inches, miles orwhateverand mayrange from +/-32k. Z-
CGRAPH-100 maps these world coordinates into screen pixels.
The programmer only references screen pixels (640 horizontal X
480 vertical) directly in the VIEW procedure, to be discussed
shortly. | missed this point on my first go around with Z-GRAPH-
100 and consequently, spentseverai hours thoroughly confused.
| feel somewhat betrayed by the documentation, since it fre-
quently refers to pixels. | assumed these references were to
screen pixels, Nothing could be further from the truth. With the
exceptlion of the VIEW procedure, when the documentation
refers to pixels, itis referring to world coordinates. These world
coordinates are mapped into screen pixels for you by the soft-
ware. If you wish to work in screen pixels, you must define the
world coordinate system to match the screen coordinate system
(640 X 480). This, by the way, is the default condition.

Following close behind the WINDOW procedure in importance
is the VIEW procedure. It definesin screen pixel coordinates on
which portion of the screen the subsequent graphics will be dis-
played. VIEW enables the programmer to define multiple views
(viewports) on the screen atthe same time. Once aview has been
established, all subsequent graphics are automatically scaled to
fit within the view limits. Besides simultaneously displaying mul-
tiple plots on the screen, VIEW is useful in displaying menus
along with graphics.

Display Control routines also allow you to specify absolute or
relative plotting and to retrieve the location in world coordinates
of the last point plotted. This is particularly useful when text is
plotted, random numbers are used to drive the graphics, or the
user is controlling the plotting.

The Plotting, Drawing and Circle routines are the first group of
Z-GRAPH-100 procedures that actually display something on
the screen. Points, lines, circles and arcs may be drawn. The
foreground colorisused and the figureisdrawninany one of six-
teen standard styles. The color and style may be changed at will
and the programmer may specify his own unique style. In addi-
tion, a procedure is provided to check the color of any pixel
specified by world coordinates.

Also included in this group is @ procedure to convert rapidly
from polar to rectangular coordinates. The demo program pro-
vided with the library shows how much faster the conversion is
using the Z-GRAPH-100 routines. It's impressive. This is good
news for you polar coordinate gurus,

The final and most interesting procedures in this grouping are
the Toggle routines. These procedures allow the programmer to
plot points, lines, circles and arcs without destroying what was
previously on the screen. This is handy for displaying moving
objects, such as a cursor or for animation.

The Area Fill grouping of proceduresis used to fill or paint closed
polygons or figures, bars, rectangles, circles, etc. with a pattern
defined by the PATTERN procedure. The resulting color of the
filled area is based upon the foreground and background color
in effect when filling takes place. A multitude of patterns are
available. One can specify twelve different patterns for each of
four directions of shading lines, all of which may be used in any
combination with one another. To further distinguish filled or
painted areas, the programmer may change foreground and
background colors at will.

By filling with every other vertical line, the programmer blends
the foreground and background colors, and effectively expands
the number of available colors on the screen.

The next to last grouping of procedures involves the Graphics
Text and Symbols. These routines allow you to plot text and sym-
bols on the screen along with the graphics. You can also define
your own character fonts or use the Z-GRAPH-100 standard
fonts. Personally, | like the Z-GRAPH-100 standard fonts; how-
ever, for you individualists, Z-GRAPH-100 provides you the abil-
ity to use as many fonts as you care to define. You can change
fonts at will from within your program. Oh yes, the Greek alpha-
bet is provided as part of the standard font.

Once the fonts are defined, the MOVE procedure is used to
define in world coordinates the location of the first character of
text. The GTYPE procedure is then used to display a string of
characters on the screen. The CTYPE procedure is used to con-
catenate text on the same line to a string of text previously
plotted, without computing its beginning position. Finally, text
may be plotted in eight different sizes and four different orienta-
tions.

| feel the character plotting routines are weak. Specifically, in-
teger and real numbers must be converted to character strings
before they can be displayed. A more serious problem arises
from character strings being positioned using world coor-
dinates. There is nothing inherently wrong with this, except
Z-GRAPH-100 neglected to provide the programmer with the
size of the character in world coordinates. Consequently, if the
programmer wishes to display a series of lines of text, one below
the other on the screen, there is no Z-GRAPH-100 routine to call
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todeterminewhere to movetoin world coordinates to begin the
second and subsequent lines of text. This problem is further
complicated since text characters are bit mapped and notscaled.
Consequently, when the window and view coordinates change,
the numeric value in the horizontal and vertical dimensions of a
character in world coordinates changes, but the physical size of
the character on the screen remains the same. To alleviate this
problem, | wrote a text size routine which returns the size of a
text character in world coordinates based upon the GTYPE pro-
cedure character size value and the WINDOW and VIEW para-
meter values. A routine similar to thisone should be provided by
the Z-GRAPH=100 folks as part of the library.

Eight Charocter Sizes
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The final group of Z-GRAPH-100 routines is made up of the
Non-Graphic Suppori Procedures. Thisincludesarandom num-
ber generator, a pause procedure, a keyboard input procedure
(discussed earlier), a keyboard input status procedure (which
enables you to determine if a key has becn pressed without
actually doing a read), a read or write to an AUX port, and a
general error check procedure,

This wraps up the Z-GRAPH-100’s capabilities review. In prep-
aration for this article, | tested all the Z-GRAPH-100 routines,
except the read/write to AUX port and the write to the CRT con:
troller. All the routines functioned correctly when used prop-
erly; that is, used in accordance with the documentation. | was
able to produce errors with the circle procedure that the general
error check routine was not able to catch, These errors resulted
fromtrying to plot acircle that fell partially outside the currently
defined view and window. Because of this problem, | wrote my
own circle testing routine to verify that | was requesting a legiti-
mate circle, prior to calling the Z-GRAPH-100 circle routine.

In general, | was pleased, even impressed, with Z-GRAPH-100
routines, their capabilities, and their performance. The routincs
work as advertised. With the exceptions | have noted, the system
is complete.

My biggest gripe with the system is the documentation. Sound
familiar? It should. historically, software documentation has
been notoriously poor, regardless of the application, be it
graphics, database, word processing, whatever. Don’t get me
wrong; the documentation isadequate for the experienced Tek-
tronix programmer and for the graphics programmer, in general.
[t assumes you already know how and why to use the procedure.
There are very few examples and some of the explanations are
quite short, This is a shame since the system is sound and per-
forms excellently,

During my use of Z-GRAPH-100 [ only needed support on one
occasion, The problem | was having turned out to be one not
associated with Z-GRAPH-100 at all. | am too embarrassed to
admit what it was; however, Fred Pospeschil of Micro Doc
quickly and courteously provided assistance and resolved my
problem.

With the addition of a graphics tutorial based upon the Z-
GRAPH-100 routines and an improved reference manual,
Z-GRAPH-100 would be an excellent graphics package for the
novice and the experienced graphics programmer. Currently, |
canwhole-heartedly recommend Z-GRAPH-100 to only experi-
enced programmers, but to them, at a price of $89, it's a bar-

gain. ¥

H-89 20 MEGA BYTE WINCHESTER!
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A Program

General - 8-Bit 1

For Upgrading The H-89

With A 16-Bit

Single-Board Computer

Phillip L. Emerson
Dept. of Psychology
Cleveland State University
Cleveland, OH 44115

Several suppliers offer add-on options for the H-89, such as
extended-format disk controllers and memory extensions. After
consideringsome of the add-onsthat are available separately, an
H-89 owner might decide to go with a single-board 16-bit com-
puter that combines some of the separately available add-ons,
with a 16-bit processor and memory. This strategy opens the
door to the use of the burdgening body of software for the pop-
ular 8088/86 machines, in addition to the continued use of H-89
software. The 16-bit board | chose was the Slicer, but others
might work approximately as well. Such boards are available with
almost everything that is needed to get well started. The Slicer
hasan 8 MHz 80186 CPU, 256 bytes of memory, two serial ports,
and a floppy disk controller. The floppy controller handles up to
four drives in optional mixes of 5" or 8 drives with any of the
popular options of sides, densities, and formats. Available oper-
ating systems are MS-DOS and CP/M-86. In addition, this single
board computer has a host interface and system software for a

hard disk.
The General Setup

| first considered mounting the 16-bit board inside the H-89
enclosure, but noted that there would be little room for future
expansion. Fortunately, appropriate box enclosures and power
supplies are now reasonably inexpensive, and many suppliers
include all the needed hardware and connectors. | bought a
hefty PC-XT type box and power supply by mail order from
advertisers in Byte magazine. | found everything to fit perfectly,
and most all the component-mounting problems to be antici-
pated. The power supply came with four disk drive power cables
with installed connectors ready to plug into disk drives, and two
other cables for powering circuit boards. With only the single-
board computer, the power supply, and two Teac half-height
drives in the box presently, there is a lot of room left for expan-
sion boards and additional disk drives.

A serial cable connects the H-89 modem port to the serial ter-
minal port of the 16-bit board. Thus, the H-89 looks like a ter-
minal to the 16-bit host, and the host looks like a modem-
accessible mainframe to the H-89. The accompanying program
implements a few of the many possible functions of such an
arrangement. |t is an H-89 program written to interact directly
with the operating system (MS$-DOS or CP/M-86) command
processoi of the host, at 9600 baud. Thus, it requires no special
companion program for the host.

The most elementary function of the program makes the H-89
act like an ordinary terminal. What is typed on the keyboard is
sent to the host, and what the host sends back is printed on the
screen of the H-89. Beyond that, there are four elementary disk
operations: (T) Send an H-89 ASCII disk file to the host; (R)
Receive into an H-89 ASCII disk file, from the host; (U) Send
(upload) a binary file to the host, translating to hex; and (D)
Receive (download) a hex file from the host, translating from hex
to binary.

Advantages

These simple operations take care of quite a number of the
functions that one might envision for such a system. There are
several advantages of the interconnection, rather than running
two independent systems. First, | did not have to buy a terminal
for the 16-bit system. Second, | can easily archive hundreds of
old hard-sector S$5D H-89 disk files on the higher-density 800-
Kb Teac drives. Third, I can use my old familiar H-89 screen editor
to enter programs and data for running on the host. Fourth, [ can
transfer data between host MS-DOS and host CP/M-86 disks by
way of the H-89. Fifth, a printer is readily shared and can be con-
nected to either computer — or two printers can be operated
simultaneously by the two systems. The available commands do
notinclude H-89 OS functions, such as listing an H-89 disk direc-
tory or resetting an H~89 disk drive. They are not needed because
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one can freely exit this program with a Control-C, perform such
tasks, and then reload to resume ongoing operations with the
host.

Disadvantages

Some disadvantages of the interconnection, rather than inde-
pendentsystemsare as follows. Two people can not be doingtwo
different things on the different systems at the same time, and
the H-89 modem port is not readily available for other uses.
Though independent dual processing is possible with the pres-
ent program, it tends to be practical only when some long-
running background task is available for the 16-bit host, with
little need forintervention. The batch-processing procedures of
MS-DOS and CP/M-86 can facilitate such operations,

Program Overview

Some further advantages might be achievable, and a few of the
disadvantages might be overcome by modifications or exten-
sions of the program. It is written mostly in C (Software Tool-
works’ C/80). Therefore, it should be easy to understand and
modify. The first section contains common variables and con-
stants, These are commented, but an overview of the rest of the
program will help to provide the context. There are four follow-
ing segments.

Common Ultilities

The first of these four segments, “COMMON UTILITIES", con-
tains the assembly language routines and a few simple C func-
tions. The first two are particular to HDOS. The first, console(),
configures the keyboard handler to accept one byte at a time,
and not echo input bytes to the video screen. The second,
getkbas(), reads a byte from the keyboard, if one is available, or
returns -1 if none is available. The other assembly language
routinesare general purpose, and do notassume HDOSto be the
operating system.

Keyboard Operations

in the next section, “"KEYBOARD OPERATIONS", are the rou-
tines that handle all keyboard input. This amounts to sending
keyboard input to the host, detecting acommand, and initiating
the operation associated with a command. The possible com-
mands are the four disk operations (T, R, U, D) plus two others
(C, E). The C command toggles between MS-DOS and CP/M-86
operating modes. The E command evokes a display of the last 64
bytes (decimal ASCII form) received from the host through the
modem. It is useful for debugging.

Buffer Operations And Translations

In the following section, “BUFFER OPERATIONS and TRANS-
LATIONS", are routines to insert and extract bytes from the
modem input and output buffers, and for the translation of
characters between binary and hexidecimal, when upload or
download operations are underway. For the download opera-
tion, the assumption is that a CR and LF follow each 64 hex bytes.
This assumption is used in the hexin() routine toignore any lead-
ing non-hex protocol bytes, and terminate with the exclusion of
any trailing bytes that do not satisfy the format.

Polling Routines

The last section, “POLLING ROUTINES”, contains three sub-
routines, in addition to the main program. These subroutines are
called repeatedly by the main program, in an infinite cycle, to
poll for conditions requiring input and output of any kind. The
routine, servmod(), tests for and handles modem action, while
chekin() and chekout() take care of video and keyboard activity,
as well as access to a disk file, if one is open.

Board Command And Control

To initiate one of the six commands (T, R, U, D, E, C), the ESC is
pressed. The program displays a prompt, and waits for the com-
mand string to be typed. For the disk commands, the command
string is the single-character command symbol, followed by a
space, followed by an H-89 file name, and a RETURN. While the
disk operation is underway, a status message is displayed on 'ine
25, containing the command string. For C and E, the command
string is simply the symbol followed by a RETURN. Striking the
ESC key while a command operation is in progress immediately
cancels the operation, closing any open H-89 disk file.

Function Keys

The H-89 function keys have no implemented functions, and
other keyboard ESC sequences are effectively disabled because
of this usage of ESC. To implement such functions, an ESC-
sequence recognition-dispatch procedure would need to be
inserted in the escop() routine, just after the function call,
getstri{filecom).

Control Characters

Directly typed control characters are available to the H-89 oper-
ating system, and have their usual effects. Control characters
meant for the host must be entered by pressing the backward
apostrophe key (* — grave accent — decimal ASCI196), and then
the key for the character to be converted to a control character.
The one exception is the RETURN (Control-M), which is sent to
the host when typed directly, except when it occurs as the ter-
minator of a command string.

ASCII File Transfers

Here are some examples of usual procedures. To transfer an
ASCII H-89 file, ABC.TST, to a host file, XYZ.TST, first type COPY
CON: XYZ.TST to the MS-DOS command processor. Then press
ESC, gettinga Command—> prompt. Then, type TABC.TST. The
transfer then proceeds to completion, and Control-Z is sent
automatically to cause MS-DOS to close the file and end the
transfer.

To transfer a host ASCII file, XYZ.TST, to an H-89 file, ABC.TST,
first press ESC, getting the command prompt, as above. Then,
type R ABC.TST. Then, give the MS-DOS command, TYPE XYZ
.TST.Thetransfer then runsto completion, but you must observe
when it ends and press ESC to cause the H-89 file to be closed.
The R operation is a bit messy in another way, too. Some of the
command protocol gets included in the received file before and
after the desired file contents, and must be edited out later if
it is objectionable,

Uploading and Downloading

The U and D commands are used exactly as the T and R com-
mands, respectively, With D, however, command protocol is
automatically eliminated from the received file, and the file is
automatically closed when the transfer is complete. This is pos-
sible because of the rigid format produced by U and expected by
D. It is a sequence of consecutive records, where each record
contains exactly 64 hex bytes followed by a CR and LF.

On Adaptations And Extensions

This program works with HDOS on the H-89, and MS-DOS or
CP/M-860ontheSlicer. Itiswritten mostly in C, so extensionsand
adaptations should be fairly easy.

The H-89 Operating System

The first two small assembly language routines are peculiar to
HDOS, for non-buffered, non-echoed, and non-waiting key-
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board input, with areturn of -1 to signal no byte available. These
would have 1o be rewritten for use with H-89 CP/M. Also, be-
cause HDOS uses the LF internally as the “newline’ character,
there are two other minor changes that probably would be
desired. The firsti- the removai of the statement, if(tc == LF)c =
CR;intheinsert() routine. Thisstatement substitutes a CR for any
LFon modem output. The second isthe elimination of the condi-
tion,c!=CR,inline5ofthechekin() routine. This condition pre-
vents received CRs from entering H-89 disk files.

Program interrupts are not used by this program for handling
modem activity, for two reasons. First, the polling procedure
seems adequate for ordinary purposes. Second, no special exit-
ing “cleanup” procedure is needed to shut off input from the
modem, so the simple Control-C exit works adequately, The
speed of execution, under some circumstances, isnot quite up to
what one expects at 9600 baud, so host programs using animated
video may seem sluggish. Modifications to use interrupts for
greater speed would involve mainly the polling procedure, and
servmod(), in particular.

| have found the following configuration of the HDOS console
handler to be most “natural” for this application, as well as some
others. SET TT: NOMLI, SET TT: NOMLO, SET TT: BKS, and SET
TT: WIDTH 255. They provide for no lower-upper case mapping,
for the use of DELETE for backspace and erase, and for hardware
video line wrapping.

Host Compulers And Operating Systems

Other host computers or operating systems may require some
adaptations. They should be minor adaptations, though, as long
as a serial terminal port is used, My host system has a terminal
setup procedure that was used to select the H-19 video control
conventions such as cursor addressing. A host without such
options might require that a translation table be built into a pro-
gram such as this one.

Hardware Handshaking

The fundamental terminal handshaking used here is based on
the fairly standard RS232 RTS-CTS conventions. These two lines
must be present in the RS232 connecting cable. The H-89 and
host computer documentation should be consulted for the
proper pin terminations. | was able to use the standard ribbon-
cable convention withcrimp-on connectors. Toread abyte from
the nhost, the program turns RTS “on’” with the portout
(MODCTRL,2) command in the servmod() routine. It, then,
checks the modem buffer status flag. If a byte is available, the
fastop() routine is called to read the byte and quickly turn RTS
“oft" to prevent the host from sending more bytes before they
are acceplable. If no byte is available, the RTS is merely turned
“off” by the portout(MODCTRL,0) command.

The handshaking on sending a byte to the host is basically a test if
CTSis “on” (portin(MODSTAT) & 16), and a test if the modem
transmit buffer is ready to accept a byte (portin(LINSTAT) &
32).

LF Triggering

The other conditions shown in servmod() for sending a byte, are
as follows: The condition (outptr 1= outpt1) is a test of whether
there is a byte to be sent. If pointer outpt1 is caught up with
pointer outptr, there is nothing to be sent. The condition (!crflag
| | tfileop) implements the waiting for an echoed LF trigger
byte after sending a CR, when a file is being sent. The host
software device drivers for the command processor assume slow
manual keyboard input, and do not properly use the CTS to lock
out input during the brie! processing delays after each line of

input. Therefore, the program must use echo triggering after
each line is sent. In servmod(), crflag is set to 1 after the end of
each line. In chekin(), crflag is set to 0 when the echoed LF is
received. No bytes are sentin afile transfer as long as crflag = 1.
The triggering procedure is slightly different for CP/M-86 and
MS-DOS, and that is the main reason for needing the two modes
of operation in this program. MS-DOS always echoes a CR and
an LF after it receives a CR, whereas CP/M-86 usually echoes
only the CR. Some tinkering with the LF triggering may be
needed for implementation with other host computers. The
ESC-E command is useful in such tinkering.

Summary

Upgrading the H-89 with a single-board 16-bit computer is feas-
ible, with some advantages and some disadvantages compared
to a separate 16-bit computer system. An H-89 program is pre-
sented for such an upgrade, such that the H-89 modem port is
connected to the serial terminal port of the 16-bit host. The pro-
gram provides for disk file transfers between the two systems, as
well as terminal access to both the H-89 and host system. The
program is written mostly in C and, therefore, should be easy to
adapt or expand to provide additional functions.

Listing

/* HBY terminal program for MS-DOS and CP/M-86 on an
88/86 type computer with serial terminal port
Phillip L Emerson, Nov , 1885
Compiles with Software Toolworks C/88 compller

/ /!*ll**i*iii"l!fif‘“!l"—.!l-‘-‘-‘i'bll‘ii‘ll
COMMON CONSTANTS and VARIABLES
’!'i””lﬂ!lﬂ';*ﬂ}iiﬂ-‘"}il.llﬁiﬂ-iﬂ-***iﬂﬂ/

/* misc */

fdefine MOMAIL -1 /* signal for no data */

#define OUTASCI 1 /* the 4 disk ops */

#define INASCI 2

f#define OUTHEX 3

#define INHEX 4

#define EOF -1 /* end file, reading disk */

#define ESC 27 /* common ASCII chars */

#define BAKSPC B

#define DELETE 127

#define LF 18

#define CR 13

#define KBEOF 26

#define BELL 7

fdefine CONSOL 6 /* HDOS call to set KB mode */

#define SCIN 1 /* HDOS KB read call L

#define INBSIZ 10000 /* cirele buffer sizes */

#define OBSIZ 10800

/* INS8256 modem 2 216 */
#define MODEM 216
#deflfine BUFREG 216
#define INTREG 217
fidefine INTRID 218
#deline LINCTRL 219
#define MODCTRL 22@
#define LINSTAT 221
#define MODSTAT 222
#define LODIV 12
#define HIDIV @
#define MODE 7 /* 8 db .no parity, 2 sbh */
/* kb & screen contrel */

#deflfine CTLKEY '™

/* 9608 baud */

char savcurs|| = "\@33j" ;

char rescurs|] = "\@33k" ;

char enab25|| = "\@33x1"

char addr25|| = "\@33Y\@70\040"
char disab25[] = "\@33yl" ;

char eraslin[] = "\@331" ;

char rubout|] = "\@3I0\O40\833D" ,

/* bufrs, ptrs. & flags, etc */
int fileop , /* @, or one of the 4 disk ops */
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int chan ; /* 05 i/0 channel open */

int odd , /* odd-even vrble for hex-bin conver-—
sions */

int count; /* counter used in hex-bin conversions*/

int crflag , /* line-end flag, causes wait for LF
after sent CR %)

int cpm . /* 1 for CP/M-86 mode, © for MS-DOS wmode */

int inptr ; /% lst bufptr, input %/

int inptl ., /" 2nd bufptr, input 2/

int outptr ; /* lst bufptr, output */

int outptl ; J* 2nd bufptr, output %/

int dstate . /* 8.1.2, 4,56, 8. states for download
procedure L7 4

char filecom|[32] /% file-op command buffer L7

char *inbuf *outbuf ; /* the big modem buffers */

/-o-c—-»oouno-.'-a-¢--llnuu-.---qn5«--..ao-u

COMMON UTILITIES

‘-I"i‘1{.i“i"l—‘i'if'.liiii'iiiiiii‘llii’f"/

console(]) | /* HDOS KB char mode, no echo */
#asm
#RA A
MVI B,2814Q
MVI C.201Q
SCALL CONSOL
Fondasm
2l
petkbas() | /' HDOS read KB, or -1 if no duta */
#asm
LXI H,NOMAIL
SCALL SCIN
JC GETOUT
MVI H,@
MOV L A
GETOUT NOP
#endasm
L} i
fastopl) /* direct modem read with fast shut
of of RTS &4
fasm
IN BUFREC
MVI H.@
MOV L. A
KRA A
OUT MODCTRL
f#endasm
4t
/* general purpose read-port routine */
#asm
EXECUTI DWW @
RET
#endasm
portin({port) int port , |
#asm
POP D
POP H
MOV H.L
MVI L.333Q

SHLD EXECUTI

CALL EXECUTI

MVI H.@

MOV L.A

PUSH H

PUSH D
#endasm

/*gencral purpose write-port routine */

#asm
EXECUTO DW @

RET
#endasm
portout(port, byte) int port, byte , |
fasm

POP D

POP B

POP H

MOV H,L

MVI L,6323Q

SHLD EXECUTO

WMoV A.C

CALL EXECUTO
PUSH H

PUSH B

PUSH D
#endazn

|

putstiri{s) char *s; {while(®*s) putchar|®*s++) . |

char mapup({a) char a;
1if( (a >= 'a') & (a <= '2') ) a += ['A'-'a") ,

return{a) , }

putint(n) int n,
fint i, if{n < @) |puichar('-'), n=-n , |
if{i=n/19) putint{i), putchar(n § 16 + '@') ; |

sereen25(a.b) char *a, *b: /* put strings a.b, to iine 25 */
{ putstrisavcurs), putstrienab23). putstr(addr25), putstr{a).
putstr(b}, putstr{rescurs) ; |

erase25( | /* erase line 25 +/
{putstr(savcurs}): putstr(enab25), putstr(addr25),
puistr(eraslin), putstr(disab25), putstr(rescurs) ; |

/* initialize modem INS825@ for baud rate, etc */
setcom( )

lint 1;

portout(INTREG, @)

portout (MODCTRL,16)
portout(LINCTRL,128) ;
portout|BUFREG,LODIV)
portout(INTREG,.HIDIV)
portout(LINCTRL,MODE) ,

for (i=@; i < 5008; i++) ; /* delay ¥/
portin(BUFREG)

portout (MODCTRL.8)

/Q.GGIQ!I*»DGincﬂﬂl'cﬂpn-lnnleﬂi"ilq»*ﬁﬁﬁiil

KEYBOARD OPERATIONS
- olllilil'liGlill-"l‘l.I!I!ll'i'.ll‘f""'l/

/* get KB byte, process Ctrl chrs, do escop on ESC */
getkb() {static int flag, int ¢, char mapup()

c = getkbas()

if{ ¢ == NOMAIL ) return(NOMAIL) ;

if( ¢ == CTLKEY ) {flag = 1l: return(NOMAIL) ; |

if( ¢ == E5C } [esco?(:, return(NOMAIL) , |

if{ Ilflag } returnic) ;

flag = @; return{ mapuplc) & 63 )

/* get a command str from KB after ESC typed */
getstrl{a) char *a ,
lint ¢,n; char *b; b=a; n=0;

while( ( (c=getkbas(}) !'= '\n') && (n < 30) )
1if(c != NOMAIL)
|if{ {c == BAKSPC) }{ (c == DELETE) )
{if{a <= b) putchar(BELL) ;
else la-—; n-—; putstr(rubout) , |
i
else { a = ¢; putchar(*a++) ; n++ ; |

i
}
‘a = @, putchar('\n")
!

/* start command T,R,U.D.C, or E */
escop| )
|char mapup! )

if (fileop)
|fclose(chan} ; erase25(), chan = -1, putchar({‘\n'},
fileop = @, outptl = outptr, return
|

putstr("\nCommand—>"); getstrl(filecom} ,

“filecom = mapup(*filecom)

screen25("Command in progress—>" . fllecom)

if{ *filecom == 'T')

{chan=fopen{filecom+2,"r") ; fileop = OUTASCI ; |
else 1f( *filecom == 'R')

{chan=fopen(filecom+2,"w") fileop = INASCI , |
else if{ “filecom == 'U')

|chan=fopen(filscom+2,"rb"} , fileop = OUTHEX; odd=@,

count=g, |

30
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else if{ *filecom == 'D'})
|echan=Topen{filecom+2, "wh")
fileop = INHEX
odd = 9.
count = @,
dstate = @
|

elge if( *filecom == 'E')
fputstr(“last 64 from modem "),
for{inptl={{inptr—64) T INBSIZ); inptl != inptr;

inptl = 441inptl % INBSIZ )

lputchar(' '), putinti{inbufl|inptl]) ., |}
putchar('\n'). erase25(). return,
1
vlee if| *filecom == 'C')

{putstr('"mode: "}

if{cpm} (cpm=0; putstr{"MS-DOS\n") H
else jcpm=l., putstr(“GP/M=-86\n") ., |
erasezd( ), return

]

if{ (chan = @) |! (chan == -1} |
{putstr(“\nerror. Command cancelled - ")
putstr(filecom} , putchar('\n') , [ileop=0, erase25() ,

i
inptl = inptr; cutptl = ocutptr

/-.n..- ............ samswsan ErsaBsssassn s aas

BUFFER OPERATIONS & TRANSLATIONS

R R 1-/

/" byte to outbuf =/

inserti{cl char o,

|if{e == LF) ¢ = CR;

sutbuf [eutplr| = e:

outptr = ++4outptr % OBSIZ ,

if(cpm &k (¢ == CR) && ((lilleup == OUTASCI' ||

(fileop == OUTHEX) ) )
{outbuf|outptr| = LF, outptr = ++outptr 7 0BSls, |

/* byte from inbuf, or -1 */
axtract()

lint o

if( inptr == inptl ) return(NOMAIL)
¢ = inbuf|inptl]

inptl = ++ 1inptl ¥ INBSIZ |
return(e)

/* byte from HB2 disk file, ascii or hex converted */
getcl(chan,active) int chan, active;
| static char bitehi, bitelo: int n

iflactive == OUTASCI) return(getc{chan) |

if{active != OUTHEX) return{EQF)

if{count == 64) |count=0, odd=@, return{'\n'}) , |
if{odd) |odd=8; count++; return(bitelo) , |

if{ (n=geteclchan)) == EOF) return(EOF)

bitelo = (n & 15) + '@

bitehi = ( (n/16) & 15 ) + '@’

if( bitelo > '9' ) bitelo += 'f' - '9!'

if{ bitehi > '9' ) bitehi += '@' - '9"

odd = 1: count++ ; returnibitehi)

/* convert 2 in-line hex to 1 bin. but -1 if illegal hex */
hexbin{hex) cher uLex ;

lstatiec int term:

if( (hex >= '@') &k (hex <= '9') )

hex -= ‘@' |
else if( (hex >= 'A') && (hex <= 'F'1 )
hex += (18 - 'A')

else return(-1]

if(lodd) |tem = 16"hex, return{@). |

returni tem+hex) ,

!

/* process a byte for INHEX fileop, changing states */
hexin(c) chnr ¢;

--‘f .
istatic char binbuf|32]

, char d,*p ; int k;
if{ ({dstate == 1) }! (dstate == 5)) && (¢ == CR} )
\++dstate, return,; |
else 1f( ((dstate == 2] || (dstate == 6)) && (¢ == LF) |
ldstate = 4;
for(p=binbuf k=0, k < 32, k++) pute|*p++.chan)
odd = @
count = @ ,
return
1
iffodd == 0)
11f{ hexbin(c) '= @ )
{1l dstate > & | dstate = 8 ;
else count = §;
return

i
else |odd = 1 ; return; |
H
else
{if{ (d=hexbin{c)) = -1}
lcount = @,
if(dstate » ©) dstate = 8 ;

return;

else
\binbuf|[count++] = d ,
if (count == 32)
{eount = @
1f{dstate == @) dstate =
1f{dstate == 4) dstate
i

o
€

I
I

odd = @ |

/Illbllllllll""Ii.’.*"'l‘,.‘.-...."i'

POLLING ROUTINES
l-n-lioo--la-aqaqlrlnu--ua»lqlu-ﬂbolill*/
/* do modem input or output, as required */
servmod| )
iint ‘e
portout({MODCTRL.2)
while(portin(LINSTAT) & 1)
\inbul|inptr| = fastop()
inptr = ++inptr 7 INBSIZ ;
!
portout{MODCTRL,8)
if (portin(MODSTAT) & 16]
11f{ (portin(LINSTAT) & 32) &&
(terflag || !fileop) && (outplr != outptl) )
lc = outbuf|outptl]: portout(BUFREG,.c)
ificpm) { if{c == LF) crflag = 1,1
else if(c == CR} corflag = 1,
outptl = ++outptl % 0BSIZ .

/* dispose of new input byte, if any */
chekin()
ichar ¢,
c = extract()
if{c == NOMAIL) return,
if( (fileop == INASCI| && (¢ != CR) ) puteci{e,.chan]
if( fileop == INHEX )
thexin(c)
if({dstate == 8)
|fileop = B; fclose{chan); erase25(),
chan = -1; odd = @, count = @,
!

putchar(c)
if{e == LF) erflag = @,

/* pipe out next byte Lo be sent, if any */
chekout(
\char ¢
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1f{ (c=petkb(}) '= NOMAIL) insert(c) setcom( )
if( ‘lecrflag &k ((fileop == OUTASCII) || (fileop == QUTHEX)| ) inbuf = sbrk(INBSIZ)
le = getcl{chan,fileop) if( (inbuf == @) !} (inbuf == -1) |
’r[r"’ - E?F ’ ) L o lputstr{"memory overflow\n") , exiu(l) ., |
\f1leop = @: fclose(chan), erase2b(), chan = -1, outbul = sbrk(OBSIZ)
insert(KBEOF), insert(CR] if( (outbuf == @) !! (outbuf == -1) })
[ ! L \
1’ . i lputstr("memory overflow\n") ; exit(l) ; |
.e se inseri(c) putstr("Terminal program for MS-DOS or CP/M-86 host,
! v  11-85%n")
i while(1l)
maLin( ) iservmod(} : chekin{) . chekout(} .
| int ¢, :
console( | — *

/L

For the H/Z-150, 160 Series For the H/Z-89, 90 Series
MegaRAM-150 — Modification kit SPOOLDISK 89 — 128K byte

allows memory board to be filled with 256K electronic disk and printer interface/

RAM chips (1.2 MByte). No soldering. spooler card. $195

Supplied with RAM disk software. 549.95 HB9PIP — Dual port parallel interface
ZP640 PLUS — Replacement PAL for card. Use as printer interface. Driver soft-

standard memory board allows up to 2 ware included. §50 Cable 524

banks of 256K and 2 or 3 banks of RAM SLOT4 — Extender card adds 4th /O

chips to be installed for 640K or 704K expansion slot to right side bus. §47.50

maximum memory. $24.95
.FBE
LT PDE

COM3 — Replacement PAL allows
installation of three serial ports (one an

FBE Research Company, Inc.
P.O. Box 68234

internal modem). Supplied with printer
driver software for 3rd port, $39.95
Seattle, WA 98168
(206) 246-9815 .

¢. FBE Products

For the H/Z-100 Series

ZMF100a — Modification package
allows installation of 256K RAM chips in
older Z-100 without soldering. Full com-
patibility with newer motherboard. $65

ZCLK — Calendar/Clock module
provides on-line date and time. Software
included to set system date/time on auto-
matically on bootup. Does not use S-100
bus slot. £89

ZRAM-205 — Modification package
allows 256K RAM chips to be put on Z-205
memory board to make one megabyte bank
switched (256K banks] memory. Includes
RAM disk software. $49

For the H/Z-138 and 148

ZC148 — Calendar/Clock module
installs on CPU board. Supplied with soft-
ware to set time/date automatically on
bootup. §70

S & K Technology Inc.

Quality Software for Heath/Zenith Microcomputers

WatchWord™
for the 2100

The ultimate in word processing with
speed and power. See the reviews in Re-
mark (Jul 1985) and Sextant (Jan-Feb 1985;
Sep-Oct 1985). Requires 192K RAM.

Price: 5100
Demo Disk: $ 3
(Inci the Resident Speller Demo.)

The Resident Speller™
for the Z100

A spelling checker for use with WatchWord.

Check your spelling as you enter text from
WatchWord. Includes a stand-alone spell-
ing checker for ASCII files.

50,000 word expandable dictionary, re-
quires 192K RAM (300K for use with
WatchWord).

Price: $100

(Demeo Included on
WatchWord Demo Disk.)

Texas Aesidents ado state sales (ax

S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, TX 78249, (512) 492-3384

The Resident Speller™
PC Version for the Z150

Check your spelling as you type from most
word processors.

Includes a stand-alone spelling checker for
ASCII files.

50,000 word expandable dictionary. Re-
quires 90K in addition to memory required
by your word processor.

$99
$2

Price:

Demo Disk:

/)

32

REMark = July = 1986



Uw
00O

ue Q|

Packet Radio or just packet, is an error free data com-
munications mode now used in Amateur Radio. Probably, this
means very little to most computer hackers, but is certainly a
remarkable achievement, considering that radio waves are
plagued with interference, noise, and fluctuating communica-
tion paths. Besides, speed (that's why computers were invented)
is the star light of this communications mode. Computer mo-
dems used everywhere are able to communicate with BB’s
through telephone lines at high speed. Even 300 and 1200 bauds
are handled without a glitch. Well .. . almost! Packet radio sends
and receives at those speeds, in a very tough environment like
the air waves. But, speed is not a constraint. Radio Amateurs have
sent messages up to 300,000 bauds — That’s 300,000 words per
minute — without losing a single character!

What Is Packet?

Basically, packet radio is digitally encoded communications. It
hassome resemblance with RTTY or Telex, but hasimportant dif-
ferences which are the keyto ensure error free reception, and at
the same time allowing maximum use of the radio spectrum. Can
you imagine accessing different computers with two or more
personal computers, using your single telephone line? No, I'm
not taltking about frequency-domain multiplexing. Packet radio
uses another form of multiplexing and does it very efficiently.

The integrity of the transmitted data is provided by packet radio
through hand-shaking and a special error detection technique.
Along with each transmission, a frame check sequence (FCS) is
sent, which is used to detect errors. The receiving station ac-
knowledges the error free message received, with a special ac-
knowledgment signal (ACK). If the sending station does not
receive that signal, it retransmits the message.

As | said before, several stations can share the same frequency.
This is possible because each message is sent along with the des-
tination address and with the identification of the sending sta-

General §

Packet Radio
Description
And A Simulator

Part 1

Luis E. Suarez, OA4KO/YV5
Apartado 66994
Caracas 1067-A
VENEZUELA

tion. This permits the sharing of a single frequency by several
slations engaged in independent communications. Each station
just ignores the packets send to other stations. As each packet
transmission is very short, each user needs the frequency for
short periods and most of the time is just “listening.”” The time
between transmissions is available to other users. This kind of
channel sharing is called time-domain multiplexing.

AX.25 Level 2 Protocol

Protocolistherules governingthe transfer ofinformation. Asthe
Webster says, ... correct procedure, as in diplomatic exchange
and ceremonies.” In fact, any communications protocol estab-
lishes the regulations of everything, from hardware to the sim-
plest logic decision software controlled. Protocols are even used
by animals and persons. The protocol you use, if you ever have
the chance, totalk to the country’s presidentis different than the
one usedtotalktoafriend. Asamust, two personsshould use the
same protocol to talk each other. If one’s language is different,
the information cannot be transferred. You cannot talk to a deaf
person if you don’t know Asmelan language. Computers use a
protocol too, and you know what happens if you try to transfer a
CP/M file to an HDOS disk. Did you ever hear about com-
patibles? Yes, a case of protocol.

In packet radio, the protocol used is designed to enable many
users to share a single radio frequency for point-to-point com-
munications, with optimum reliability. The rules are based in the
International Standards Organization (ISO) that proposed a
7-layer model for packet-switching. If you are curious, they are
contained in the Recommendations 3309 and 4335, including
DAD 1&2 and in 6256 High Level Data Link Control (HDLC). This
conforms with ANSI X3.66 from our old friend the American
National Standards Institute.

The seven layers that make up the OSl reference model for pack-
et radio are:
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Level 1 Physical Layer
Level 2 Link Layer

Level 3 Network Layer
Level 4 Transport Layer
Level 5 Session Layer
Level 6 Presentation Layer
Level 7 Application Layer

At this moment, only the first two layers have been implemented
for Amateur Radio use. However, Level 3 is almost ready and
several proposals are under study for all the remaining levels,
too.

Physical Layer

This layerisconcerning the hardware environment. That's why it
isalso called the Physical Layer. Among other things, it deals with
the voltage levels, data handshaking signals, speed of data trans-
mission and reception, order of bit transmission and reception,
type of modems and radio frequency signaling channels,

The equipment necessary to transmit packets uses a micro-
processor and is named, Terminal Node Controller, This TNC is
serial connected in RS-232C configuration to aterminalandto a
radio via a Bell 202 style modem, for up to 1200 bauds com-
munication speed, A personal computer may be used as a ter-
minal tu take advantage of the mass storage capability. However,
adumb terminal will suffice. In fact, the job is done by the TNC,
The modem is also included within the TNC, although an out-
board one is generally used for higher than 9600 baud speeds.

Briefly, the latest TNC is enclosed in a 10 by 6 inch metal box,
resembling a modem, and featuresa Z-80 with up to 32K of ROM
and 16K of RAM. A 78440 configured as UART is used for 1/O
interface. The modem is built around the XR2211 and XR2206,
plus a state of the art MF-10 switched capacitor filter. A non-
volatile battery backed RAM stores the operating parameters.
Supported baud rates are 300, 1200 and 9600 for the radio and
from 300 to 9600 for the terminal. The TNC is commanded by 95
software commands from the terminal keyboard. The only
switch used is the power switch located in the rear panel. The
front features 4 LEDs used for signaling purposes.

Link Layer

The Link Layer is responsible for receiving and transmitting data
from the higher level protocols to the physical layer, When you
write a message in the keyboard, the TNC packetizes it. That's
why this communication mode is named Packet Radio. The
frame of a packet is represented below,

! FLAG ! ADDRESS ! CONTROL ! DATA ! FCS ! FLAG !

m——————— e == i

The FLAC field is a unique 1 byte sequence: 01111110. To make it
unique, five or more consecutive 1 bits are found in the data, a
zero bitisadded after the fifth 1 bit. The receiving TNC will real-
ize that a “stuffing” was performed and delete the bit to restore
the integrity of the data received.

The ADDRESS field contains routing information for the packet.
Thisinformation may include the destination station, the origin-
ating station and possible relay points.

The CONTROL field specifies the purpose of the packet. The
TNCisconstantlyinterchanginginformation in a true handshak-
ing, via radio.

The DATA field is the information you wish to send. It may con-
tain plaintext or any or allof 128 ASCli characters. In fact, you can

transfer anything from ASClII to binary files or digitized voice and
television frames. Anything that may be digitized, is packetized
in groups of up to 256 bytes and transmitted.

The FCS field contains the frame check sequence. The receiving
stations calculate the FCS of the received data and makes com-
parisons with the received FCS. If wrong, the packet is not ac-
knowledged and hence retransmitted.

The final FLAG, marks the end of the packet and is similar to the
first FLAG.

With the implementation of these two layers, radio amateur- are
abletosend and receive messagesand computer files. They even
use satellites to relay communications when the radio path is not
reliable enough for a given contact. To extend the radio path in
very high and ultra high frequencies, the packetis relayed. They
send amessage addressed to a given station viaone or more relay
stations. The TNC at the relay station stores the message in RAM
and immediately retransmits the packet to the next address. This
way, across country link may be established. While this happens,
the relay stations are not aware of the retransmitted messages,
unless the operator wishes to see them, [t is interesting to note
that each packet station is a repeater station and all may be used
to relay communications in order to extend the radio coverage.
When relaying, or digipeating the information, the station oper-
ates transparently for the operator, if he or she so desires. In
other words, each amateur operator leaves the station unat-
tended to help othersto reach greaterdistances, andthiscanalso
be done simultaneously while the operator is in contact with
other stations. The TNC has enough memory and “intelligence”
to do the task very efficiently.

[tis easy to understand now that while the operation of a packet
station is simple for the operator, the TNC is very busy all the
time. It must receive and send information through the terminal
and radio ports. It controls the modem and watches for messages
addressed to it. It must decide if the message is to be sent to the
terminal or must be relayed. It must acknowledge the correct
packets received, must request retransmission of those received
incorrectly and mustignore all those addressed to other stations.
The TNC must send its own packets taking care of all the mes-
sagescoming and leaving its memory. Besides, it must time many
eventsasto how longto wait before transmitting and how long to
wait before sending and ACK. The TNC must know who itis talk-
ing to in order to tell other stations if it is busy. Besides, it must
keep track of the number of times a packet has been transmitted.
The TNC must know, and take care of, what stationsitisable to be
connected with, or not be connected with. It handles a directory
of all stations contacted, including the date and time. It must
handle the terminal operation also, specially if yours is a dumb
one. There is a lot of work around the terminal display, like line
length, to echo or not to echo a character, to print or not to print
a selected character, to wrap around the end of line or not etc,,
etc. And, there are even more and that’s why the latest TNC,
released by Tucson Amateur Packet Radio has 95 commands!

What Else In The Future?

Atthe present stage, besides sending and retrieving files or typed
messages, you can perform interesting things. For instance, |
have transferred binary files and have sent synthesized voice. |
have also played Chase using cursor addressing. Thisis unique to
packet radio, animpossible task for radioteletype. Also, multiple
connections are allowed, a very useful feature for traffic net
operation.
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In less than ayear, anew amateur satellite will be launched. It will
have a 2 megabytes memory bank devoted to packet radio. This
bird will be used for storage and retrieval of radio messages from
Amateur Radiostationsaround the world. A future Space Shuttle
mission will carry a Packet Digipeater to relay packet transmis-
sion from Radio Amateurs around the world.

The next developmentstepisaradio network that will becreated
to link all the hemisphere. The level 3 is almost ready and will be
put into practice very soon. There will be links interconnecting
satellites and Earth stations. Whatis really interesting is the possi-
bility to access mainframes. Not just mail boxes, but a real access
to operating system level. Can you imagine accessing a main-
frame, listing the directory and running a Fortran program with
all the power, speed and mass storage the main frame provides?
Can you imagine having access to a database stored in 20 or 30
megabytes of memory? Can you believe that Layer 6 will make it
possibleto correctly display your screen, no matter what the cur-
soraddressing of the correspondent station? Your H-89 will con-
verse with a TR-80, and both terminals will display the correct
screen!

The Session Layer of the protocol, will allow several operators
using the same program, or one station running one program
while anotheriseditingadocument, both accessing a mainframe
under MP/M I, The Application Layer will standardize the oper-
ation of a particular program by the user. [t seemsthat thereisno
limits in the future of packelt radio. Just use your imagination!
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90

189
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280
290
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320
330
340
350
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REM PACKDEM.BAS VER 1.1
REM November 1985
REM by
REM
REM Luis E Suarez, 0A4KO
REM
REM PO BOX 66994
REM CARACAS 1P61-A
REM VENEZUELA

REM

REM This program simulates a limited operation of Packet
REM Radio The code emulates ONLY, the display output of
REM a typical TNC and resembles, in a limited form, the op-
REM eration of the TNC-2, a product developed and sold by:
REM

REM TUCSON AMATEUR PACKET RADIO CORPORATION

REM

REM PO BOX 22888

REM TUCSON, AZ B5734-2888

REM (602) T46-1166

REM

REM This program 1is released to the public domain for

REM personal use and should not be sold for profit eor

REM used for advertising or promoting commercial products,
REM except by written permission of the author and Tucson
REM Amateur Packet Radio Corporation

E§=CHR$ (27 ) : CUB=E$+"Y" : SAVECUS=ES+" ) " : SETCUB=E$+"k"

DIM CMD$(95) ATRIBE(95)

PRINT E$"b" .RANDOMIZE PEEK(12)

FOR A%=1 TO 95:READ CMD$(AZ):NEXT

PRINT" !A":PRINT

PRINT"bbRAM loaded with defaults":PRINT CHR$(7)
FOR A%=1 TO 95.READ ATRIB§(AF).NEXT
PRINT"Tucson Amateur Packet Radio TNC 2"
PRINT"AX.25 Level 2 Version 2.8"

PRINT"Release 1.1.2 12/02/85 ~ 16K RAM"
PRINT"Checksum $33"

CHR$(13) THEN PRINT:COTO 39@
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839 Z§=INPUT${1).IF ASC(Z§)=VAL(
GOTO 380
840
ELSE PRINT Z8; W§=WS$+Z$
850 IF LEN{W$)<>VAL(ATRIBS(60))
86O
87a
880
830
008
519
915

GOTO &@a’
GOTO 608"

CONOK
CONSTAMP

GOTO 68¢° CPACTIME
GOTO e@s’ CR
IF FLAG2=1 THEN PRINT

IF FLAG3=1 THEN 830 ELSE 1720'

ATRIB§(18)) THEN wW§="":

IF ASC(Z$)=VAL(ATRIBS(70)) THEN PRINT:GOTO 860

THEN 838

FOR A=1 TO 250:NEXT:PRINT W$:W§="":GOTO 830

CONVERS

"A stream - I0 Link state is CONNECTED to ";CALLZ$

ELSE PRINT "A stream - I0 Li

916 FOR Y=66 TO 74:

nk state is. DISCONNECTED"

PRINT CHR$(Y)" stream - Link state is: DISCONNECTED":

NEXT

GOTO 380

GOTO 609' CTEXT

GOSUB 1518:GOTO 3J8g’

GOTO &0@' DAYUSA

GOTO 608’ DELETE

GOTO 690 DIGIPEAT

IF FLAGZ=0 THEN GOSUE 1599
DISCONNE

FOR A%Z=1 TO 82°

917
929
930
248
958
960
979

o8a

DAYTIME

ELSE GOSUB 1669¢.G0TO 60@'

IF ATRIB${AZ)<»"*" THEN PRINT CMD8(A%) .ATRIB§(AZ)

999 NEXT:GOTO 38¢' DISPLAY

1068 GOTO 660 DWAIT

1010 COTO 666 ECHO

1020 GOTO 608 ESCAPE

1630 GOTO 600 FLOW

1940 GOTO 600" FRACK

1950 GOTO 686 FULLDUP

1060 COTO 600 HEADRLN

1070 GOTO 380" ID

1980 GOTO 600° LCALLS

1990 GOTO 660 LCOK

1166 COTO 604" LFADD

1116 GOTO 660" MALL

1120 GOTO 608" MAXFRAME

1130 GOTO 608" MCOM

1149 GOTO 680" MCON

1156 COTO 660° MFILTER

116@ ATRIB$(51)="":GOTO 380' MHCLEAR

1170 IF C02$<>"" THEN 1525 ELSE PRINT CO8§+" "+ATRIB$(51)
:GOTO 389" MHEARD

1186 COTO 660 MONITOR

1192 GOTO 600 MRPT

1200 GOTO 609" MSTAMP

1210 IF CO2§="" THEN 608 ELSE CALL1$=C02§%:
GOTO 688' MYCALL

1220 GOTO 600’ NEWMODE

1230 GOTO 600 NUCR

1249 GOTO 680 NULF

1256 GOTO 64@° NULLS

1260 IF C02§="! THEN 6@ ELSE ATRIB$(66)=C02§:
GOTO 6@@' PACLEN

1270 GOTO 600 PACTIME

1280 GOTO 600" PARITY

1298 COTO 668" PASS

1366 GOTO 600" PASSALL

1310 GOTO 600" REDISPLA

1320 RESTORE 36@:GOTO 300’  RESET

1330 COTO 609" RESPTIME

134¢ IF C028="" THEN 608 FLSE ATRIB$(68)=C02%:
GOTO 600 RETRY

1350 IF C02$="" THEN 600 ELSE WIDTH VAL(CO028):
ATRIB$(A%)=C02§:COTO 688' SCREENLN

1360 SENDPAC=VAL(C028):GOTO 688' SENDPAC

1370 GOTO 600" START

1380 GOTO 600" STOP

1399 GOTO 600" TRACE

1400 A§=INPUT${1):IF ASC{A$)<>VAL(ATRIB$(18)) THEN 1400
ELSE A§=INPUT$(1):IF ASC(A$)<>VAL(ATRIB$(18)) THEN 1408
ELSE A$=INPUTS$(1):IF ASC(A$)<>VAL(ATRIBS(18)) THEN 1400
ELSE 388' TRANS

1418 GOTO 609" TRFLOW —

-
142¢

1430
1440
1450
1468
1478
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1481
1492
1493
1500
151@
1529
1525
1538
1540
1550
156@
1579
1878
1578
1577
1580
1550
1600
1610
1620
1638
16408
1645

1659
1668

1678
1689
1699

1700
1710
1729
1738
1740
1750
1760

1778
1780

1790
182a

18189
1820
1830

1840
1859

1860

1870

1889

GOTO 64d"' TXDELAY
COTO 694’ TXFLOW
GOTO 698" UNPROTO
GOTO 696" XFLOW
GOTO 600’ KMITOK
GOTO 688’ XOFF

GOTO 6ad' XON

GOTO 600" LCSTREAM
GOTO 6@9' NOMODE
GOTO 699" TRIES
GOTO 609! USERS
GOTO 608" STREAMDEBL
GOTD 699 STREAMSW
GOTO 69¢° STREAMCA
GOTO 828" RECONNECT
PRINT:GOTO 348' RESTART
GOTO 915° CSTATUS
GOTO 698" MYALIAS
GOTO €8¢’ CLKADJ
GOTO 608" CONPERM
PRINT"?call" :GOTO 380

PRINT"?clock not set":RETURN
PRINT"?EH" :GOTO 380

PRINT" ?bad",GOTO 388
PRINT"?not enough":GQTO 388
PRINT"?range" :GOTO 388
PRINT"?7too long'":GOTO 380
PRINT"?too many":GOTO 388

PRINT"?VIA":GOTO
PRINT"?Not while
PRINT"?Not while

380
connected":GOTO 384
disconnected" :GOTO 380

PRINT"7already connected to that station”:RETURN
PRINT"Link state is: CONNECTED to " ;CALLZ§:GOTO 38@
CALL2§="":PRINT"Link state is: DISCONNECTED":GOTQO 388
PRINT"Link state is* CONNECT in progress":GOTO 380
FRINT"link state is DISCONNECT in progress":GOTO 388
PRINT"Link state is. FRMR in progress":GOTO 38@

PRINT CHR$(13);"*** CONNECTED to " ;CALL2$:RETURN
PRINT"#*+* connect request: ";:GOTO 380

PRINT"##*+* LINK QUT OF ORDER, possible data loss

|opt. daytime stamp":GOTO 380

PRINT""** retry count exceeded"

FLAG2=@ :FLAC3=0:G0SUB 1958:PRINT"*** DISCONNECTED":
GOTO 380

PRINT"##*+ ".C02%." busy"

PRINT"*** DISCONNECTED":GOTO 380

PRINT"frmr frame just sent:":

PRINT"FRMR sent: hexadecimal value":GOTO 380
PRINT"FRMR rcvd: " :"hexadecimal value'":GOTO 382

PRINT CU$;CHR$(31+12),CHRE(31+9);

PRINT E§"b" ;. IF FLAG2=1 THEN GOSUB 1830

PRINT SETCU$

ws=l| "

Z§=INPUTS(1):IF ASC(Z$)=VAL(ATRIB§(18)) THEN W§=""
GOTO 380

IF ASC(Z$)=VAL{ATRIB$(14)) THEN

FOR A=1 TO LEN(W$):PRINT CHR$(8);:NEXT:GOTO 175@

IF ASC(Z§)=VAL(ATRIB$(7€)) THEN PRINT SAVECUS;:

GOTO 180@ ELSE PRINT Z§, :W§=W§+Z§

IF LEN(W$)<>VAL(ATRIBS(6@)) THEN 1768@

PRINT CU$;CHR$(43);CHR$(31) E$;CHRS(108) ;CHRE(13),
CHR$(8) ;CHR$(8) ;

IF CO$="CONVERS" AND ATRIB$(52)="ON" AND FLAG2=0 THEN
PRINT ATRIB$(55),"»";ATRIB§(78),":",

PRINT W$;SETCU$:PRINT E$"I":GOTO 1750

SWAP CALL1$,CALL2$:GOSUB 163@:SWAP CALL1$ CALL2$:RETURN
IF FLAG1=0 THEN PRINT CO$+" "+ATRIBS$(AZ):RETURN

IF ATRIB$(AZ)<>C02% THEN PRINT CO$," was "+ATRIB$(AZ):
ATRIB§(AZ)=C02% :RETURN ELSE PRINT CO1%+" "+ATRIB$(AZT):
RETURN

DATA S8BITCONV,AUTOLF,AWLEN K AX25L2V2, AXDELAY , AXHANG,
BEACON ,BKONDEL , BTEXT ,BUDLIST ,CALIBRA ,CALSET ,CANLINE,
CANPAC ,CHECK ,CMDTIME , CMSG

DATA COMMAND ,CONMODE ,CONNECT ,CONOK , CONSTAMP ,CONVERS,
CPACTIME,CR,CTEXT ,DAYTIME DAYUSA ,DELETE ,DIGIPEAT,
DISCONNE,DISPLAY ,DWAIT

DATA ECHO,ESCAPE,FLOW,FRACK, FULLDUP ,HEADERLN ,HID,ID,
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LCALLS .LCOK,LFADD ,MALL ,MAXFRAME , MCOM ,MCON ,MFILTER,
MHCLEAR ,MHEARD , MONITOR , MRPT

DATA MSTAMP MYCALL A NEWMODE NUCR,NULF,NULLS,K PACLEN

DATA PACTIME, PARITY, PASS PASSALL REDISPLA RESET,

RESPTIME ,RETRY , SCREENLN ,SENDFAC , START ,STOFP , TRACE , TRANS,
TRFLOW, TXKDELAY , TXFLOW ,UNPROTO, XFLOW , XMITOK , XOFF , XON

DATA LCSTREAM , NOMODE, TRIES,USERS,STREAMDBL, STREAMSW,
STREAMCA  RECONNECT ,RESTART,CSTATUS ,MYALIAS, CLKADJ  CONPERM

1890
1904@

1910

1620 DATA OFF,ON,7,0FF.8,0 EVERY @,0N,"" OFF,"*" 2060.24,
25.3@.1,0FF .4 CONVERS,"*" ,ON,QFF,"*" OFF,ON,"" "",
ON,OFF ,ON,"*", "=",16G,0N

193¢ DATA OFF,ON,3,0FF,0FF,OFF,"s" 0 ON,OFF,ON,4,0FF,ON,
n nEn 0 ON,ON,OFF " NOCALL" .QFF ,OFF .OFF .@,128.
AFTER 1@.3.22 ,0FF

1949 DATA 18,"*",12,19,80,15,17,19,0FF,"*" ,0FF,3¢,0FF,CQ,
ON,ON, 19,17

1945 DATA ON,OFF,0,1,0FF,124 0FF, "1 v o i g oFF

195@ ATRIBS(51)=ATRIB$(51)+CALL2§+" " CALL2%="" RETURN

196@ RANDOMIZE PEEK(12).IF ATRIB$(52)<>"ON" THEN RETURN

1979 IF RND(1)<.@001 THEN PRINT "W1AW>WBOFLW.

Hi Pete, TNC-2 is super!!!"

1975 CAg="".IF RND{1)>. 0085 THEN 1980

1977 CAS="KA"+MIDS(STRS(FIX(RND(1)710)).2)

1978 FOR A=l TO 5:CA§=CA$+CHRE(65+(FIX(RND(1)*19))) NEXT.

PRINT CA$;">CQ:This a test packet"

1982 IF RND(1)» 9999 THEN PRINT"OA4K0>CQ:
Hello there!! This is Packet!|"

199@ RETURN

200¢ END

Publications

PSR Quarterly, published by TAPR, Edited by Gwyn Reedy

AMRAD Newsletter, Amateur Radio Research and Develop-
ment Corp., PO Drawer 6148, Mclean, VA 22106-6148.

FADCA Beacon, (newsletter), The Florida Amateur Digital Com-
munications Association, 812 Childers Loop, Brandon, FL
33511.

Gateway, The Packet Radio Newsletter, from The American
Radio Relay League.

Gateway, The Packet Radio Newsletter (Spanish), Radio Club
de Chile.

COMUNICA. Newsletter in Spanish, Apartado 66994, Caracas
1061-A, Venezuela

AX.25 Amateur Packet Radio Link Layer Protocol, available from
ARRL.

First, Second, Third and Fourth Computer Networking Con-
ference Proceedings. Available from ARRL.

Amateur Radio Software, by John Morris, GM4ANB, from
ARRL.

Articles

H. Price, /A Closer Look At Packet Radio.”, QST August 1985,

H. Price, “What's All This Racket About Packet”, QST July
1985.

H. Price, "Join The Packet-Radio Revolution”, Part [1l, 73 Maga-
zine, January 1984,

H. Price, “Join The Packet-Radio Revolution”, Part 11, 73 Maga-
zine, October 1983,

H. Price, “Join The Packet-Radio Revolution”, Part [, 73 Maga-
zine, September 1983.

M. Morrison and D. Morrison, ““Amateur Packet Radio: Part 2",
Ham Radio, August 1983.

M. Morrison and D, Morrison, “Amateur Packet Radio: Part 17,
Ham Radio, July 1983.

D. Borden and P. Rinaldo, “The making of an Amateur Packet
Radio Network”, QST, October 1981.

I. Hodgson, “An Introduction to Packet Radio”, Ham Radio,
June 1979.

Equipment Available

TNC-2, Tucson Amateur Packet Radio, PO Box 22888, Tucson AZ
85734,

HD-4040, Heath Company.

Packet Comunicator, Kantronics.

PK-1 Packet Radio Controler, GLB Electronics, Inc.

PK-80 Packet Controler, Advanced Electronic Application.

PK-64 Packet System for Commodore 64, Advanced Electronic
Application,

Packet for TRS5-80, software approach, Richcraft Enginneering
Ltd., 22 North Lake Drive, Chatauqua Lake, NY 14722,

PAC/NET System, Bill Ashby and Son, Box 332 Pluckemin N
07978.

Frequencies

145,832 MHz (satellite OSCAR 10),
145.01 MHz,

14.103 MHz,

10.149 MHz,

7.097 MHz,

3.642 MHz,

3.630 MHz.

HOME
FINANCE SYSTEM
VERSION 2

—An extensive Home Finance System that
keeps track of checking, asset accounts (cash,
savings, IRAs, CDs), and regular bill payments.
Let your printer write your checks for you on
any business-sized check (design your own
check format).

—Checks have user defined codes and a
separate flag for tax deductible items.
—Many reports, including listing all checks,
or checks by codes or tax flag.

—System consists of 130 page users manual
with 5 program disks (5-%4”) and a sample data
disk.

Hardware: H8/HZB89 (64K) or HZ100 with 2 disk drives. Any Heath ",
Zenith® or other printer,

Software: CP/M or CP/M-85/86 (Ver. 2.2) and MBASIC 5.21 for CP/M.
Order: Complete System $89t (specify hard or soft sector 5%4",
HZ89 or HZ100). Manual alone $21.t

MasterCard/Visa accepted, please include your phone number.
t+Prices include shipping.

Jay H. Gold, M.D.
71

Jay Gold Software
I |

J/ NS

A

Box 2024, Des Moines, 1A 50310
(515) 279-9821
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Jim Buszkiewicz
HUG Software Developer

The opinions expressed in this article are not necessarily those
of Heath or Zenith, but should be!

Although the subject of copy protection has been addressed
manytimesin other publications, | feel thatthereisa need to dis-
cuss it at least once with the Heath/Zenith community.

Back in the good-ole’ days, when CP/M (remember CP/M?) was
king, copy protection was almost unheard of. Software vendors
marketed their products on standard 8" disks, and users were
able to make back-ups of these programs using standard operat-
ing system utilities such as PIP. For you MSDOS types, PIP is to
CP/M as COPY is to MSDOS. A user was also able to exactly
duplicate his disk using a manufacturer supplied utility, some-
times called DUP or COPYDISK. Realizing that anyone with a
CP/M based computer could copy their software, software man-
ufacturers charged tremendously inflated prices for their wares.
Thiswasdone under assumption that, for every piece of software
sold, one or more would get copied (stolen), or just plain given
away. Unfortunately, this assumption was probably correct. The
question that should be asked here is, was there piracy because
of high software prices, or were the software prices high because
of piracy? Inthiscase, | feel the egg came before the chicken, and
piracy resulted from ridiculous software prices.

Time marches on,and all good things give way to better. IBM and
Microsoft have set the hardware and software standards with the
‘PC’ and MSDOS, respectively. Since the hardware is now specif-
ically defined (if you want to manufacture a PC clone, you must
follow the hardware standard, exactly), software manufacturers
now have TOTAL control over your machine with their product!
If you think that’s a scary thought, read on, ‘cause you're
right!

[ guess it all began when some unknown software writer (prob-
ably at MicroSoft) discovered that he could actually read and
write on the 41st track of a 40 track drive. This, of course, was
accomplished by going directly to the disk controller with the

General B

Paranoia Reigns

Supreme

Or

Is Copy Protection
Really Necessary?

proper software commands. [t didn't take long to realize that the
41st track wasn't recognized by MSDOS, and normal methods of
disk copying wouldn’t work on data written to that track, One
thing lead to another, and before too long, programs were using
track 41to hide parts of themselves on, and thus copy protected
software was born,

Even though most PC clones were hardware and software com-
patible, not all drives were capable of going out to this 41st track.
Because of this, some software that used this method of copy
protection wouldn’t work on all PC look-a-likes unless ‘compat-
ible’ disk drives were used! For a short time, Heath/Zenith ma-
chines had this problem.

Today, there are probably as many ways of copy protecting
software, as there are software vendors. As an example, one of
the more popular copy protection schemes involves writing a
special magnetic pattern on the disk. These patterns might be a
track made up of a peculiar number of sectors, or a series of odd
sized sectors. Another method is to give a sectorastrange ID, or
to physically overlay a series of sectors. One method reflects the
mentality of its’ creator. This technique uses ‘weak’ bits. This
magnetic pattern is actually made up of unstable data that has a
different value each time it’s read! If the program gets different
values each time these ‘weak’ bitsare read, it then knows that this
is an original disk.

Another most popular method of copy protection is to pur-
posely write errors in certain locations on the disk. The program
then looks for these ‘errors’ and if it finds them, executes prop-
erly. This method is used by Softguard Systems for its SUPERLoK
protection scheme. Softguard now allows copy protected soft-
ware to be placed on a hard disk by hiding files in certain loca-
tions on the disk. Although usable, these ‘hidden’ files interfere
with normal hard disk backups, and cannot themselves be
backed up. Older methods of using copy protected software
with hard disks involved a ‘key’ disk always being installed in
drive A:. If this key wasn't available, the application program on
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the hard diskwouldn’trun. All these types of copy protection are
considered ‘software’ methods,

The second type of copy protection is hardware, or physical in
nature. The best known, of course was PROLOK by Vault Cor-
poration. PROLOK works by burning one or more tiny holes in
the protected disk with a laser! A little more than a year ago, it
was rumored that Vault had designed a ’killer’ version of PRO-
LOK. This version, if it couldn’t find the laser holes on a bogus
copy, would wipe out data. If the disk was write protected, it
would wait and smash the next unsuspecting disk! Vault sup-
posedly never released this product. Some companies require
thata’key’ module be plugged into oneof the RS-232serial ports
before their software will run. This module contains some sort of
ROM, which the application program reads before working

properly.

If you’re not convinced that paranoia exists yet, read on. Version
2 of WORD from MicroSoft has a real doozy built into it. Nor-
mally, not only is the software copy protected, but it also traps
out the break pointinterrupt vector so you can't debug the pro-
gram. lf you replace this vector while the programis running, the
following message gets displayed:
#**INTERNAL SECURITY VIOLATION**#
the tree of evil bears bitter fruit

crime does not pay
THE SHADOW KNOWS

Trashing program disk

The software then proceeds to turn on the default drive and
move the heads back a forth as if wiping out data. So far it hasn’t
really done any damage, but is this the way of the professional
software writer?

My research forthis article actually began when HUG purchased
acopy of dBASE 111 PLUS for internal use. The package came with
seven or eight disks, two of which were copy protected system
disks. Each of those two disks could be installed on a hard disk
only once. Once they were installed, the system diskettes were
then useless unless the system was de-installed again from the
hard disk. Once installed on a hard disk, you were warned not to
backup or restore that drive for you would lose that copy of
dBase forever! Such Nonsense! At this point my biggest concern
was, what happens if an error occurs during the installation, or
de-installation process? Would that copy of dBASE be de-
stroyed? For those of you who aren’t aware, dBASE 11l PLUS
retails for around $700. Not the hunk of change you'd want to
lose because one of your memory cells decided to ""have a
headache’! | was furious at being at the mercy of some paranoid
software vendor. | have the RIGHT 1o be able to backup my
investment. Would you drive around in your brand new Cadillac
without full coverage insurance on it! Further searching re-
vealed that | wasn’t the only user to feel this way. In fact, ever
since the dawn of copy protected software, three major software
vendorshave been selling programsto defeat these copy protec-
tion schemes,

The first company | would like to talk about is TranSec Systems,
Inc. They sell a product called UNlock. Three versions, or al-
bums, of UNlock are available, and each version is capable of
TOTALLY removing the copy protection from 7 different copy
protected programs! A fourth version, oralbum, isalso available,
and this version works with the six most popular programs from
the first three albums. The following are the more popular pro-
grams presently supported: dBASE I11 & dBASE 111 PLUS, FRAME-
WORK I & [I, LOTUS 1-2-3, REALIA COBOL, SYMPHONY,

CLIPPER, DOUBLEDOS, MICROSOFT WORD, MULTILINK AD-
VANCED. TranSec is quite confident in their product. ““Unlock
products will remove the copy protection from the programs
specifiedinitsadvertisements.” or “TranSec will either provide a
repaired copy of UNlock which will work on your copy of the
program, or refund your money”. Within minutes of using UN-
lock on my version of dBASE [11 PLUS, | was able to copy itto any
disk | chose using the standard MSDOS COPY command! Here's
10 you Mr. Ashton and Mr. Tate!

Next in line is Central Point Software of Portland, Oregon. They
market a product called COPY II PC. This product is more gen-
eral purpose in nature and quite easy to use. Copies can be made
using a one or two drive system and the program operates much
in the same manner MSDQOS’s DISKCOPY works. Although a bit
slower than DISKCOPY, COPY 11 PC not only formats each track
as the copy is made, but also does a verification on the destina-
tion. Because drive rotation speed is critical in making accurate
copies, COPY |l PC has a built-in drive speed test in case you're
encountering problems. This product comes with a list of ap-
proximately 200 software products which are copyable by COPY
[ PC. Some products may require special attention when making
the copy, and these are indicated on that list. This list, by the way,
is by no means conclusive. Also included with COPY Il PC, are
two programs called NOKEY and NOGUARD. NOKEY is a utility
which allows certain versions of protected software to run on a
hard disk without the need for a ‘key’ disk in drive A:. NO-
GUARD is a utility which allows you to make functional backups
of certain programs and to run those programs from a hard disk
without fussing with their install/uninstall (dBASE |1l PLUS) or
copyon/copyoff procedures. For most applications (including
games), COPY Il PC is the best suited copying program avail-
able.

It might be interesting to note here that in a most recent issue of
PC Magazine, Michael Brown, the author of COPY Il PC, was
refused his “‘gold” certification for that product by the Software
Publishers Association. This certification is awarded when sales
for a software product reaches 50,000 and 100,000 copies. The
‘association’ felt that ““..the product did not promote the growth
and vitality of the industry. COPY I PC is used largely to enable
people to illegally duplicate software’. Obviously, this ‘associa-
tion” was made up of ‘copy-protected’ software vendors!

The last company I'd like to talk about is Quaid Software Limited
of Toronto, Ontario. Quaid produces a product called COPY-
WRITE. Although totally menu driven, COPYWRITE works much
in the same manner COPY |l PC does. The authors of COPY-
WRITE have addressed the backing up of utility and business type
software only. COPYWRITE has the ability to copy disks pro-
tected by Vault Corporation’s PROLOK laser hole protection
scheme, as well as most of the other ‘software’ methods. Because
of this unique ability, Vault Corporation has filed suit against
Quaid Software, with the objective of getting this copying ability
eliminated. COPYWRITE also comes with two additional pro-
grams called RAMKEY, and UNGUARD. These programs func-
tion in the same way Central Point Software’s NOKEY and NO-
GUARD work.

There are two (and probably a lot more) success stories that
immediately come to mind when | think of software vendors that
don’t appear to be caught up in this war of bits and bytes. First,
there is Software Toolworks of Sherman Oaks, California. This
company has been producing high quality, low cost software for
over five years without the need for copy protection. They have
over 50 products that sell for less than $60, and each comes with a
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money back guarantee! Thesecond company I'mthinking aboul
is Borland International. I'm sure everyone is familiar with, or has
heard of their Turbo Pascal. The question that needs to be asked
hereis, how can these companies succeed without copy protect-
ing their software while others can’t?

Fortunately, software manufacturersare starting to take the hint,
and eliminating copy protection from their products, or making
them available without copy protection for a higher price. For
the time being, however, the need exists to be able to backup
your copy protected software investment, and the three prod-
ucts reviewed (none of which, by the way, are copy protected),
will do the job for you, most efficiently.

Sources

UNlock

Albums A, B, & C $49.95 ea.
Album D $74.95
TranSec Systems Inc.

1802-200 North University Drive

Mercede Executive Park

Plantation, FL 33322

(305) 474-7548

COPY Il PC $39.95
Central Point Software Inc.

9700 SW Capitol Hwy. #100

Portland, OR 97219

(503) 244-5782

COPYWRITE $50.00

Quaid Software Limited

45 Charles Street East Third Floor
Toronto, Ontario

CANADA M4Y 152

(4716) 961-8243

MOVING?
00

Please let us know 8 weeks in
advance so you won’t miss a
single issue of REMark!

1IN N - q

SAVE ON LAPTOP RAM
32K RAM for the ZP-150

American Cryptronics, in our third year as a supplier of after
market low-power memory for portable computers, now has
available 32K RAM modules designed specifically for the
Zenith ZP-150 laptop. These user installed modules plug
into existing sockets in the computer. The basic 32K ma-
chine can accept from one to twelve modules providing a
maximum of 416K of on-line, non-volitle memory.

Featuring low-power CMOS static RAM, these modules are backed by a one year warranty.
Since your satisfaction is our goal, we have a 30 day full refund return policy.

Manufactured to the highest standards and 100% factory tested, these modules repre-

TO ORDER
CALL714-540-1174
or WRITE

M/C, VISA, CHECK or MONEY ORDER
CALIF. RESIDENTS ADD 6% Sales Tax

SHIPPING-ADD
UPS Ground $1.50
2nd Day Air $4.00
Nexi Day Air $12.00

sent significant savings. Priced at: $99 for1 or 2
$89 for3to 9
$85 for 10 of more

Zenith 15 a registered trademark of Zenith Data Systems Corporation.

Illustrated step-by-step
instructions are included.

4§ AMERICAN
- ]I CRYPTRONICS INC.
(

Formerly Cryptronics, Inc.)
1580 Corporate Drive, Suite 123
Costa Mesa, California 92626
(714) 540-1174

—
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REMark: May 1986, N. B. Day
Dear HUG:

After reading the article describing the solution to the Z-100
printer hang-up problem by N. B. Day (REMark May 1986), |
immediately tried it. | wrote the program in C and it worked fine
with a half dozen printer on/off tries.

But when trying it immediately after booting my Z-100, and
before turning the printer on, it would not work. I, therefore,
recoded my program to AND in both low order bits (BUSY and
NOT ACKNLG) and printed out the result. After some investiga-
tion, it seems that all printer/computer combinations do not
work the same. In fact, my OKIDATA 92 would usually give me a
00 for the two low order bits input from port 0xE2 upon initial
computer power up. After the printer had been turned on and
datafedtoit, it would then showa 01, 11, or occasionally 00 when
the printer was turned off again. But it always showed a 10 when
the printer was on and ready. Therefore, | changed my program
so that the input word was ANDed with 2 (10 binary). It worked
every time.

Although Mr. Day gave an excellent explanation of the workings
of the PIA and the pull-up resistors, it seems that some printers
may not play by the rules. Apparently, myprinterrandomly holds
these signals down when powered down. In fact, in some cases
when my printer was powered down, it would show 00 for 1to 20
seconds and then change to 01. It had no rhyme or reason as to
how it would act next.

The moral being, if your printer does not work with Mr. Day's
program as is, try ANDing the input with 3 (11 binary} and print-
ing out the results. Your printer may have another combination
of conditions.

Sincerely,

Ivan D. Harnage

President, C & H Consultants
204 Alexander Drive

Warner Robins, GA 31093

ACCELERATE 8/16 And The NEC V20

Dear HUG:

[ recently purchased this package, hopingto run some of my old
H-89 MBASIC programs on the H-~160.

The good news is that this is a well documented program that
does everything claimed, as far as | can tell. The V20 chip works
fine in the H-160.

The bad news is that MBASIC contains Z-80 opcodes! This pre-
vents it, and programs written using it, from running. My
MBASICisversion 2.3.02. The offending opcodes seem to be the
relative jJump instructions. Perhaps other versions will run.

| suggest potential users check their H-89 programs using DDT
before ordering this package. If your Assembler listing shows

“??=nn", this means the opcode nn is not a valid 8080 opcode,
andyoucannotuse ACCELERATE 8/16orthe NEC V20chipto run
it on a PC-compatible.

John Bohannon
1304 Pecan
Ponca City, OK 74604

April Issue Of REMark
Dear HUG:

Congratulations on the April issue of REMark. This was an out-
standingly useful issue! | am a Z-100 owner and | have been
following the ZPC series. ZHS is the greatest. | had it built and
runningin a few hours, and was running an unprotected copy of
1-2-3 within a week! The articles on V-20 were really helpful,
too.

A few comments:

1. The ‘street price’ of 8 MHz V-20s in Silicon Valley is $18.00,
quantity 1. | ran out and got one, and | find a 10% improve-
ment on real 1-2-3 applications. Some things, like the mem-
ory test in the monitor, run as much as 25% faster.

2. Thesource listing of KEYINT.ASM given in the ZHS article will
not run through EXE2BIN as written, the Stack declaration
must be removed. Once this is done, everything works. The
reason isthat EXE2ZBIN only workswithin asingle segmentand
the stack is assigned automatically. Also, the output BIN file
must be renamed KEYINT.COM,

3. I found a few compatibility problems running 1-2-3:

- The cursor staysin the upper left of the control panel when
in EDIT and doesn’t follow the cursor position, which
works otherwise.

- Whenloading very large WKS files, garbage appearson the
screen, this goes away, except around the borders when
loading is completed. Everything works until a CALC is
done, at which point it blows up altogether.

- Screen graphics don’t work with the standard Lotus graph-
ics adapter driver,

Let’s hear more about ZHS and ZPC2, keep up the good work.
Sincerely,

Seth Neumann
2712 Katrina Way
Mountain View, CA 94040

Looking For A Music Editor
Dear HUG:

Having tried for months to find the right software, the time has
come to present my problem to the ever-ingenious REMark
readers.

I am a music teacher and wish to locate a music editing program.
The only commercial programs available either do too little
(elementary level music education) or too much (interface with
electronic keyboards, act as synthesizers, etc.).

The ideal program for me would work right from the computer
keyboard. | would be able to enter a musical staff, clef signs,
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meter and key signatures, note heads for pitch and stems/flags to
show duration. There should be the capability to enter the stan-
dard musical words and symbols which show loudness, mood,
inflection, etc. And transportation from one key to another
would be terrific. Displaying four parts at once is enough for
my purposes.

What | do not need to do is create any musical sounds with the
program or have it edit direct from the piano keyboard.

My equipment is a ZF-151-52 computer, a ZVM-135 hi-resolu-
tion color monitor, and a Panasonic KX-P1091 dot matrix print-
er.

Do any of you enthusiasts out there know of such a program? Id
love to hear from you?

Robert Shamo

18W 665 Thirteenth Street

Lombard, IL 60148

Installing ZRAM-768K

Dear Mr. Rudy:

We received a copy of the letter you sent to HUG concerning
your problems with installing our ZRAM-768K modification kit
and UCI's 8 MHz upgrade in your Z-100. We regret the difficulty
you experienced getting all the modifications to work. We
would, however, like 1o respond with a clarification.

Since Wideman first distributed his public domain instructions
for the 768K RAM upgrade, Tex-Matics has sold hundreds of
parts kits worldwide. First introduced at $219.95, they sell for
$129.95 with a money-back guarantee at this writing. In addition,
UClincludesinstructionsto contact themif there wereany prob-
lems using their speed upgrade. Tex-Matics supports UCI's
money-back guarantee if a customer’s machine simply won’t
run using the upgrade. UCI also cautions that additional chip
replacements might be necessary. UCI provides a consultation
line, the one you called to get your problem resolved. That aid
must be effective, since we've not had a single UCI customer
request a refund.

As for Wideman's 768K upgrade, and its compatibility to the UClI
upgrade, | believe you are now using both successfully. | regret
that we could not resolve the problem over the phone. | believe
we did offer to check out the problem if you would send your
motherboard to us. Let me add that the only returns of the 768K
kit have been by people who ordered it not knowing they could
notuseit. The few problem callswe've had (disregardinginstalla-
tion errors) generally concerned bad or damaged parts (which
we replaced immediately), orwere related to misunderstandings
as to what programs and operating systems were excluded by
Wideman’s change, namely the Z-100 ROM monitor RAM test
routine, and Watzman’s CPM-Plus. So far, it has been compat-
ible with all other Z-100 hardware, including DEL's Gemini
board, and we expect no problems with UCI’s emulator.

No one likes to have his computer down. No one like problems
that don’t have cook-book fixes. And no one likes to make long
distance calls for assistance and not get the answers he needs. |
regret the problems you had, and wish that I could have given
youtheresolution.  hope ourreferral to UClwon't be construed
as “'passing the buck”, as our intention is to provide you with
prompt assistance from the right expert.

We appreciate each and every customer, and promise to provide
the best support we can with each product. We make ita point to

deal with suppliers thatagree with thatphilosophy. Please let me
know if we can be of any further assistance.

Sincerely,

Kenneth A. Patrick
Tex-Matics Micro Systems
3059 W. 15th Street, Suite 100
Plano, TX 75075

Use Your HUG ID To Eat At The “Gaslight Club”
Dear HUG:

I thought you might be interested in an incident that happened
to me the other day. It doesn’t have anything to do with com-
ptuers, but I think you'll find it amusing.

Two weekends past, | had to go to Chicago’s O'Hare Airport to
pick up arelative returning from Spain. | asked along a friend to
give me a hand, and promised a supper in return for his aid.
When we arrived at the “Waorld’s Busiest Airport”, I noted along
delay beforethe flight was returning and decided to have supper
there. Because the airport itself only has “coffee shop” like res-
taurants, my friend and | crossed over to the Hilton O’Hare and
up to the lobby.

There, | noted the “Gaslight Club”, and asked the receptionist
outside if there were any reservations open. She answered yes
and | requested a table for two.

“Do you have a key card?” she asked, taking me by surprise.
“Ah, no, | don't,” | answered.

“Are you a guest at the hotel?”” She tried again.

“Ah, no, I'm not,” | replied again.

“Well, are you visiting someone at the hotel?” she inquired.
“Ah, no, sorry,” 1 grinned back.

“Do you have anything?” she kidded in mock desperation.

| remembered my mail earlier that afternoon. /I'm a member of
the Heath Users’ Group!” | announced triumphantly.

“Good enough!” she laughed back and we were in! It may have
cost quite a bit, but we had a damn fine supper, thanks to Heath.
Just two questions. How come | didn't get my 20% discount? And
will my HUG membership work at the local Playboy club as
easily?

Now for serious stuff. | have both a Zenith 90 computer and an
Apple Macintosh. Forsome time, | was using two printers, a Cen-
tronics for the Zenith and the ImageWriter (I or I1). | decided to
sell the Centronics and use the ImageWriter as my system print-
er. The question was the cable hookup. The ImageWriter [used a
standard DB-25 connector while the ImageWriter |l used the
Applecircular (“DIN" style) eight pin connector. With my Zenith
configured for 9600 baud, 8-bits, no parity with the controlling
pin as pin 20, setto HIGH for a go to transmit, | decided to hook it
up to the ImageWriter Il with an “Apple-to-imageWriter 1"
cable (Apple part number A9C0313). | figured | could always
check the manual for the wiring pin-outs and cut off the DB-25
and, using the almost impossible to get 8-pin end, adding my
own DB-25 which | would wire myself.

To my shock and surprise, the ImageWriter |, as it comes from
the factory, is already adjusted for the MacIntosh, also just hap-
Continued on Page 82 wr
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For Experts Only
A Review Of The Seidl Make Utility

Pat Swayne
HUC Software Engineer

If you are a software author for MS-DOS systems who writes
complex programsinvolving several modules that are assembled
and/or compiled separately and then linked together to pro-
duce the final programs, your work could be made easier if you
had the Seidl Make Utility. The Seidl Make Utility (abbreviated
SMK by its author) can direct the assembling and/or compiling
and linking of your modules for you,and make sure thatitisdone
in the right way and in the correct order. As you develop your
software, making changes here and there and recompiling, SMK
can save time by ensuring that only those modules affected by
your changes are recompiled.

Basically, SMK uses the time and date stamp on your various
module files to determine which ones have been changed.
There are other utilities forcompiling programs that do this, such
as the MAKE utility included with the MS-DOS version 3 Pro-
grammer’s Utility Pack, but SMK is much more elaborate. SMK
can make sure that modules that have not changed themselves,
but are dependent on modules that have changed, are properly
recompiled. Itis directed by a description file that you produce
using what the author calls the SMK dependency definition
language, or DDL. DDL is almost a programming language in
itself, and there is quite a bit you can do with it.

The main element of DDL is the MAKE statement. Each MAKE
statement describes a file that is to be made, the files (modules)
required to make it,and the commandsrequired to construct the
file. A file made in a MAKE statement can be used in another
MAKE statement. The file made in the second MAKE statement is
said to be dependent on anything made in previous MAKE state-
ments. As SMK processes MAKE statements, it alters the date/
time stamp on each file processed to the current date/time. If
SMK s rerun on the same DDL file, and no dates and times have
been altered since the last run, nothing is recompiled. However,
ifafile hasbeenaltered,itisrecompiled,and anyfiles dependent
on it are also recompiled.

Other statements in DDL support the MAKE statement. For ex-
ample, a FOR statement allows you to compile several files with
one MAKE statement. There are 8 commands in DDL altogether:
MAKE, FOR, PROLOG, EPILOG, COMMENT, CONST, MACRO,
and INCLUDE. The names of the commands are descriptive of
what they do.

There are two special utilities included with SMK that can be
included as commands in MAKE statements to add to its useful-
ness. One is SMKFMT, which allows you to insert information,
such as the date or a serial number, into a source file each time
SMK is run. The other utility, SMKDATE, is used to change the
date/time on a file. Normally, SMK changes the date on each file
that is remade to the current date/time, but SMKDATE can be
used to change the date/time on filesthat are not remade. Thisis
importantwhen afile that others are dependentonischangedin
atrivial way (a comment added, etc.), and you don‘t want every-
thing recompiled the nexttime SMK s used because of the trivial

change. If SMK is run using a special switch, it uses SMKDATE to
change the date/time on all files without compiling anything.

What SMK actually doeswhen it runs, in addition to checking the
date/time on specified files and updating the date/time as re-
quired, isto create a batch file which in turn is used to command
the compilation of your programs. A master batch file, called
SMK.BAT, runs the whole show, by first running the actual SMK
program (SMK1.EXE), and then running the batch file that SMK
creates. A single command line is all that you have to type to
accomplish any compilation, no matter how complex, once you
have set up your DDL file.

SMK can be used for other jobs besides compiling programs.
Two other jobs that are explained in the manual are maintaining
libraries and automated file backup (as when using a RAM disk
for editing and compiling, to get things back to a real disk after
the work is done). It will ensure that only those files that have
been changed are copied to the back-up disk.

SMKisageneric MS-DOS system thatwill runonany MS-DOS ol
PC-DOS computer, as long as you have DOS version 2 or above.
It runs fast and can process a fairly large DDL file in a matter of
seconds. It comes on one 5.25" disk and is packaged with a 48
page full size (not IBM size) manual in a loose leaf binder. The
manual is professionally typeset and does not appear to have any
typographical errors. It is, however, the reason why [ called this
article “For Experts Only”’. Itis definitely not for beginners, But if
you have gotten to the point where you can use a program like
SMK, then you must know how to read (it's amazing how many
people cansound the words butdon’t really know how to read!),
and if you can read, you can use SMK by following the manual.
One possible area of minor confusion iswhere the manual states
that SMK1.EXE produces a “do file”. It actually produces a batch
file called SMK2.BAT, and has nothing to do with the DO pro-
gram included with the MS-DOS Version 2 Programmer’s Util-
ity Pack.

The Seidl Make Utility disk comes in a sealed plastic pouch
attached to a card, the back of which is covered with the kind of
gobble-de-goop one usually findsin the software license agree-
ments of larger software houses. The agreement says that you
may make only one back-up copy, but the program is not copy
protected, and I'm sure that you could get away with making two
copies, or putting it on your hard disk in addition to making a
back-up copy.

The agreement says that the one copy you make must be for
back-up purposes only. | guess that means that if you copy it to
your hard disk (which would be for USE, not back-up purposes),
youwould be breaking the agreement. That just shows you what
nonsense most software license agreements really are. Just ig-
nore them, and maybe they will go away.

The Seidl Make Utility isavailable for $99.95 from Seidl Computer
Engineering, 1163 Ogden Avenue, Suite 705-171, Naperville, IL
60540, phone (312) 983-5477. X%
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only! :

HUGE HUGGER DISCOUNTS now available The items listed are not necessarily representative of

on these selected products...exclusively for complete systems. please call your nearest Heath/Zenith
members only! Computers & Electronics Center or Heath Company toll-

‘ free at 1-800-253-7057 for more information before order-
That's right. We're offering HUG members these close-  ing. Alaska and Michigan residents call: 616-982-3411,
out, last call and limited quantity specials from Heath Watch for additional MEMBER ONLY discounts in upcom-

Company. ing issues of REMark®!
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REMark Discount List

Last June HUG Last June HUG
Adv'd Issue Member Qty Adv'd Issue Member Qty
Item Price Price Price Leflt Item Price Price Price Lerlt
H-19-3 H-19 to H-88 Mod Kat 220.00 199.95 11 PM-111 Stat Attack Antl Static Kit 24.95 14.95 9.95 T4
H-88-1 Floppy Disk Accessory 150.90 93.95 42 PP-215 EPSON JX-B88 699.95 499.95 449.55 27
H-88-9 Drive Mounting & Inst 25.98 14,95 3 *PP-240 EPSON LQ-1509 1299.00 999.00 13
H-89A W/QCRT, Ser 1/0, Disk Cont -—-= 399 .95 4 PP-400 Koalapad Touch Tablet 99.95 69.95 130
= ADP-1581 Stereo Synthesizer 99.95 T4 99 69 PPA-215-1 Ribbon: Epson JX-88 15 95 12.95 5
» CDP-1432 Golf Trainer 199.95 149.95 44 PPA-249-3 1Q-1500 Interface: Serial 149.95 129.95 ]
HCA-9 Print Stand For H-125 99.99 69.95 59.95 14 PPA-249-4 LQ-1500 Interface: Parallel 94.95 79.95 36
« NEP-1210 Assem. Set-back Thermostat 79.95 32.95 B6 PPA-420-1 KOA Speedkey Sof tware 59.95 29.95 149
PA-180-1 USR Telpak (PC&ZDOS) 99 .00 62.95 3 ZA-108-4 5-10@ Extender Board 59.08 19.95 248
PC-131 USR PCM-5 Madem (PC) 349.95 249.95 239.95 37 ZA-219 Amber CRT/H-121 (Tube only) 75.008 14.95 537
PC-2a@ USR Modem Card (S109) 399.00 299.00 279.80 41 ZG-219 Green CRT/H-121 (Tube only) 75.00 14.95 84
PCA-120-1 6&-PAKPius Game Acc'y 39.95 24,95 19.95 16 ZN-219 White CRT/H-121 (Tube anly] 7500 9.95 142

* Newadditions thismonth

Heathkit

Company
A subsidiary of Zenith Elect Corporat CP-236

Some items may nol be available at all slore locations
Prices, product avaiability and specifications subject 10 change withoul notice.




More RAM

H/Z-150 PC R

And A RAMDISK
With MegaRAM-150

For The H/Z-100 PCs

Do you have a need tor more than 320K of RAM (Random
Access Memory) memory on your H/Z-100 PC series microcom-
puter in order to run large programs or applications? Or do you
need more memory justtorunthe “averagesize’ programsafter
installing one or more of the “memory resident”” packages such
as Sidekick, Superkey, Cenie, etc.? Or do you have a need fora
RAMDISK capability for faster file operations (which implies fast-
er program/application execution), such as loading of very fre-
quently called/used programs/applications, sorting of data, ma-
nipulating data files, etc?

My answer was “yes”’. If your answer is “yes” 10 one or more of
the questions above, then “stay tuned’ to this article for infor-
mation on a product that [ installed in my Z-160 and that | highly
recommend: MegaRAM-150 from FBE Research Company, Inc.
This product has been ‘“advertised” in both BUSS and
H-SCOOP, Before | get into some of the details on the Mega-
RAM-150 product, let me cover some background information
firston memory limits, memory chipsizes, RAMDISKsin general,
elc.

Overview Of Additional Memory

Inthe H/Z-100 PC series, 64K RAM memory chips were/are used
on the main memory board. There are sockets for five (5) banks
of these memory chips, giving atotal of 320K of memory when all
the banksare filled. Each “bank” consists of nine (9) RAM chips, 8
for the 8 bits in a byte and one for parity. So for 320K, you will
need forty—five (45) 64K memory chips (this is before the avail-
ability of the 256K chips).

Again, before the availability of the 256K memory chips, to go
beyond the 320K of RAM memory, one had to install a second
memory board in the microcomputer. This additional board
could also contain up to 320K, bringing the total to 640K. This is
the magic number that you see in all the literature as the max-
imum one can havein his/her micro. In fact, there are references
in some of the literature (manuals) that imply that this figure is
the maximum supported by MS-DOS (PC-DOS). However, this
is not entirely correct; M5-DOS (PC-DQOS) can support more
than 640K and | will explain this in detail shortly. MegaRAM-150
lets you access more than 640K; 704K to be exact.

Richard L. Mueller, Ph.D.
11890-65th Avenue N.
Maple Grove, MN 55369

Memory Size Bank @ Bank 1 Bank 2 Bank 3 Bank 4
256K 256K i = e S
320K 256K 64K —— —_— ———
384K 256K 64K 64K — R
448K 256K 64K 64K 64K e
512K 256K 256K — —— ———
512K 256K 64K 64K 64K &4K
576K 256K 256K 64K ———— i
640K 256K 256K 64K 64K ——i
640K 256K 256K 256K *

“ Only 128K utilized

Table 1

From Software Wizardry and RAM PAL-150

256K Memory Chips

Today there is away to upgrade your memory without adding an
optional memory board and taking up a valuable expansion slot
in your microcomputer. This involves changing the Program-
mable Array Logic (PAL) chip at U455 on your main memory
board with a new PAL chip that allows the system to recognize/
access/utilize 256K memory chips along with the 64K memory
chips. That’s right; you can mix the memory chips. One bank can
have 256K chips while another can utilize 64K chips. See Tables 1
and 2 for sample configurations depending on the PAL chip
used. Thisimplies thatsome of the 64K chips have to be removed
and “thrown away” (really put aside for spares). These new PAL
chips are available from several sources including, but not lim-
ited to, FBE Research with ZP640 and ZP704 (actually these PAL
chipsare available through vendors, such as Quickdataand RAM
Technology), FBE Research with MegaRAM-150 (which is a spe-
cial PALchip as we will see shortly), Software Wizardry with RAM
PAL-150, and KEA Systems Ltd. with ZPAL,

REMark e July ® 1986

Memory Size Bank @ Bank 1 Bank 2 Bank 3 Bank 4
384K 64K 64K 256K _— ———
448K 64K 64K 256K 64K —
240K 64K 64K 256K 256K ———
TO4K 64K 84K 256K 256K 64K

Table 2
FBE Research with ZP640 and ZP704
47



Now let’s ook at this “640K” limitin more detail. The INTEL 8086/
8088 microprocessor chip (used in the IBM PC and Zenith
H/Z-100 PCs) has 20 bits of addressing, which allows addressing
of 1 megabytes of memory. However, part of the 1 megabytes is
used by the Maonitor ROM, by buffers for the video modes
(monochrome and color), etc. The following is a memory map
taken from the Zenith Programmer’s Reference Manual for the
H/Z-100 PCs:

Hexadecimal Decimal
Type Of Memory Address Address
RAM Memaory 00000-9FFFF 0000000-0655359 640K
Reserved ACO0D-AFFFF 0655360-0720895 64K
Maonachrome Video BODOO-BIFFF 0720896-0717279 16K
Reserved B4000-B7FFF 0737280-0753663 16K
Color Graphics BOOOO-BBFFF 0753664-0770047 16K
Reserved BCO00-BFFFF 0770048-0706431 16K
Bil—Mappcd Craphics CO000-EFFFF 0786432-0983039 192K*
MFM-150 Manitor RAM FOODO-F3FFF (983040-0999423 16K
Winchester Butfer FA000-F7FFF 0999424-1015807 16K*
MFM-150 ROM FB000-FFFFF 1015808-1048575 32K

This adds up to 1024K or 1 Megabyte (IMB)

* Only if the Z-319 Bit-Mapped Graphics Board is installed. If
Z-319is NOT installed, by default, the address range starting
with C0000is used by the Winchester Controller ROM. When
Z-319isinstalled, the Winchester Controller ROM ischanged
to start at F4000.

Table 3
Memory Map

As you can see there are some “wholes”; that is, there are some
“chunks” of memory that are not used, but listed as “'reserved”
for future expansion. Please note that the 64K block immediately
following the 640K (00000-9FFFF) area is a 64K block (A0000-
AFFFF) thatis not used except when the system has an Enhanced
Graphics Adaptor (EGA) board installed.

If you do not have or use an EGA board, then this 64K block can
be used to extend your 640K limit to 704K. MS-DOS (PC~-DOS)
will recognize this additional RAM and use itif the proper PALis
installed and the memory switches on the CPU board are set cor-
rectly. Alsothe “JUMPER" at J401 on the memory board has to be
changed when adding 256K chips and going beyond 320K, See
the memory switch settings in Table 5 which is in the section on
the MegaRAM-150 product.

RAM Disks

Whatisa RAMDISK? It simply meansthat achunk of your RAM is
used to emulate a diskette drive. However, unlike a true floppy
disk drive or harddisk drive, the RAMDISK is extremely FAST.
The reason is simply that you are transferring information from
one section of RAM to another without going through some
mechanical device which adds considerable delay. Unfor-
tunately, RAM s not generally backed up with battery power, so
when power is turned off to the microcomputer, the contents of
the RAMDISK are lost.

RAMDISKs are also referred to as “’Electronic Disks”. | prefer to
justcall them RAMDISKs. RAMDISKs are made to look just like a
floppy disk drive which means they have File Allocation Tables
(FAT) and Directories. They can even have a pseudo “boot”
record to allow adding the “system’” (10.5YS, MSDOS.5YS, and
COMMAND.COM), if you have a reason to have that on your
RAMDISK.

RAMDISKscameinto being when MS-DOS V2 was released with
the capability of adding your own “device drivers’’. | don’t want

to getinto adiscussion of “device drivers” here because that'san
article in itself. However, just briefly, “device drivers” are noth-
ing more than code that takes care of initializing and reading/
writing whatever new device you are adding to your system and
that includes RAMDISKs. RAMDISKs are assigned a drive letter
just as your floppy disk drives or harddisks. You can read and
write to RAMDISKs just as you would to any floppy disk or
harddisk.

As | said earlier, RAMDISKs up to this time have taken a chunk
out of your valuable RAM space. However, with MegaRAM-150
that is not so.

Main Memory

Memory Size Bank 0 Bank 1 Bank 2
256K 256K — S
320K 256K 64K S
512K 256K 256K S
576K 256K 256K 64K
704K 256K 256K 256K *

* The upper 64K block is not used as part of main memory
RAM.

Overlay (or Paged) Memory

Memory Size Bank 3 Bank 4
256K 256K ——
320K 256K 64K
512K 256K 256K

Table 4

From MegaRAM-150 Users’ Guide

MegaRAM-150

Now let’s take a closer look at MegaR AM-~150, the main purpose
ofthisarticle. MegaRAM-150 not only allows vou to go to 704K of
RAM (main memory), but also allows you to add up to 512K of
RAMDISK which is over and above your 704K main memory
RAM. | installed MegaRAM-150 and the full amount for main
memory (704K) and the fullamountof memory for the RAMDISK
(512K) and I'm quite pleased with all this memory.

MegaRAM-150 itself just consists of the MR-150 PAL chip and a
small Jumper wire. The product does not include the 256K mem-
ory chips. This is generally true of all PAL products. The memory
chips have to be purchased separately. A number of vendors
have been advertising their 256K chip pricesin BUSS, H-SCOOP,
as well as other microcomputer magazines.

When the other PAL products are installed, the Jumper at J401
has to be set in position 2 to allow more than 320K of memory.
However, the MegaRAM-150 product actually does not use this
Jumper; the instructions state to either remove the Jumper Cap
orto putiton the leftmost pin of J401 only to getitout of the way.
The small Jumper wire (E-Z-Hook) included with MegaRAM-
150 has “hooks” on both ends. One end is connected to the
rightmost pin of J407 and pin 10 of chip U458. | have connected
the Jumper this way, but Henry Fale pointed out in arecent issue
of H-SCOOP that it might be better to solder the Jumper for a
more permanent connection. The choice is left to you.

As [said before, the main memory can go up 1o 704K by installing
256K memory chipsin banks 0, 1, and 2. The upper 64K block of
bank 2 is not used since this memory BOO00O-BFFFF is used partly
by the monochrome video board. So we can only go to AFFFF
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which is 704K. In addition, you can go to 512K of RAMDISK by
installing 256K memory chips in banks 4 and 5. See Table 4. Also
see Table 5 for memory switch settings on the CPU board.

Memory Switch Positions

Memory
Size 0 1 2 3 4
256K right left left right right
320K right right right left right
512K right left left left right
370K right right right right left
704K right right left right lefi
Table 5

From MegaRAM-150 Users” Guide

Once the hardware isinstalled, the next thing that needs installa-
tion is the software. Just as with other RAMDISKs, MegaRAM-
150 requires a “device driver’’. The device driver MR150.DVD
comeswith the MegaRAM-150 product and should be copied to
your bootable system disk. In addition, file CONFIG.SYS should
also contain the following entry:

DEVICE = MR15¢.DVD x where x is as follows:

The x parameter represents the size of RAMDISK memory;
A=256K, B=320K, and C=512K. The distribution disk contains
file CONFIG.SYS with the above entryinitset for 512K (C). If you
do not currently have a CONFIG.SYS file on your system boot-
able disk, then you can just copy this file to it. Otherwise, if you
do have a CONFIG.SYS file, just add the above entry. Reboot
your system and you should get a message that states that the
MegaRAM-150 RAMDISK is installed:

xxx KByte MegaRAM-15¢ Memory Disk Installed as Drive y:

where xxx is either 256K, 320K, or 512K (as specified on your
CONFIG.SYS entry: A, B, or C, respectively) and y is the next
available disk device letter (e.g., as in my case where | only have
two floppy disks, the letter is C).

You can perform operations on your RAMDISK just like your
other disk drives, Do a “DIR C:”. You should get the message
“File Not Found” which means no files currently exist on your
RAMDISK. Please note that you have a Label listed for this RAM-
DISK which is generally not done with other RAMDISKs: “MR-
150 DISK.” Try copying any file to your new RAMDISK and do a
DIR. Same as any other disk, right?

After installing MegaRAM-150, | did some quick testing of load-
ing programs from an actual floppy disk versus my RAMDISK and
the MegaRAM-150is extremely fast. A frequently used program
(125K) that | have, loaded from a floppy disk in 18 seconds. From
the MegaRAM-150 RAMDISK it took just 2 seconds.

Now, let me spend some time on the internal workings of Mega-
RAM-150. First, some preliminary details. MegaRAM-150 uses
512 bytes per “sector’’ just as the 5-1/4"" inch disk drives. How-
ever, MegaRAM-150 only has 1 sector per allocation unit rather
than the 2 used by the regular disk drives. This, | feel, better
utilizes the available memory and less is “wasted”. Only 1 File
Allocation Table (FAT) is used rather than 2 which iscommon for
the regular disk drives. The MegaRAM-150 RAMDISK is defined
to be an 8-sector per track device. All thisis to make a RAMDISK
look and function like any other disk drive.

For the next part of thisdiscussion | will be referringto Figure 1to
try toexplain how MegaRAM-150 utilizesthe memoryin banks3
and 4. Take alook at Figure 1to geta feeling of what I will be talk-
ing about next. There has been much talk recently about the

Lotus/Intel/Microsoft Expanded Memory Specification (EMS)
board. However, MegaRAM-150 handles the extra memoryina
different manner. The EMS board allows users to access ex-
tended memory via one of the "Reserved” blocks of memory.
Just how the EMS board works in detail, is a topic for another
article.

MegaRAM-150, on the other hand, does not use any of the
Reserved blocks of memory as the EMS board does to access the
extended memory. However, MegaRAM-150 uses a paging
technique (or overlaying technique as FBE refers to it) to “switch
in” (as | call it) the RAMDISK memory into the first 704K area as
shown in my Figure to be accessed by the MegaRAM-150"s
Device Driver rather than by the user directly. The MegaRAM-
150 product is implemented as a RAMDISK while EMS is imple-
mented as an extension of user RAM where a user’s program
must ask for specific blocks to be “paged in’’ to be accessed. The
MegaRAM-150 implementation frees the user from this task by
treating the extra memory as a RAMDISK.

Now to the details. Each 256K bank is divided into four (4) 64K
chunks which | will call "blocks’. The banks will be labeled 0
through 4 and the blocks within a bank a-d. So, for the first block
in bank 0, | will refer to that as block 0-a, and so forth. The main
memoryiscontained in banks0, 1, and 2; blocks 0-a through 2-c.
Remember, the last block in bank 2 (2-d) is not used as main
memory since it is the monochrome video buffer.

Since we cannot use block 2-d, this causes some peculiarities in
the “switching in” of the extended memory in banks 3 and 4.
What MegaRAM-150 does is to switch in (page in) banks 3 and 4
and map them into the upper portion of the lower three banks
(blocks 0-d through 2-c or addresses 30000H through AFFFFH).
From here the MegaRAM-150 Device Driver can access the con-
tents of this extended memory or store information into this
extended memory by referencing the addresses above.

When this switching takes place, a block “a” maps into a block
“a”, "b"” into "'b", etc. Since we want to map the two extended
memory banks into the upper-most part of the lower 3 banks,
the “d" blocks are mapped out of sequence. Block 3-d mapsinto
0-d instead of 1-d, and block 4-d maps into block 1-d instead of
2-d which we cannot use. The rest of the blocks in banks 3 and 4
map into their corresponding blocks in banks 1and 2. See Figure
1 for this mapping correspondence.

This “out-of-sequence” mapping creates no problem since this
mapping always takes place each time you read or write this
extended memory. This memory “switching' is controlled via bit
3 of the memory parity I/0 port: T00H. Setting bit 3 to T will
switch in the extended memory and this memory can be refer-
enced using addresses 30000H to AFFFFH. Setting bit 3 to 0 will
switch the extended memory “back out”.

Up to this point, | failed to mention one very important fact:
When the extended memory (banks 3 and 4) is switched in, the
original contents of banks 0 through 2 (blocks 0-d through 2-c)
are left intact. No memory contents are lost in this switching or
swapping operation,

What the MegaRAM-150 Device Driver does when a request is
made to read or write this extended memory, isto firstsend out a
function byte on 1/O port 100H with bit 3 set to switch in the
extended memory. On a READ operation, one sector at a time is
read into a buffer in the Device Driver's memory space, the
extended memory isswitched out, and the contents of the buffer
are transferred to the requesting programs memory space. If
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more than onesector wasto beread in, then the above process is
repeated starting with switching in the extended memory.

The processissimilar for WRITING. First, a sector of information
isread from the programs memory space into the Device Driver’s
buffer, the extended memory is switched in, the data from the
Driver's buffer is written to the extended memory, then the
extended memory is switched out. The process is repeated if
more than 1 sector needs to be written.

Because of this double moving of datain memory, this RAMDISK
is somewhatslowerthan a RAMDISK that would occupy some of
the Main Memory space. However, it still is extremely fast.

That's basically how MegaRAM-150 works, Some additional in-
formationis provided in the User’s Guide for the MegaRAM-150
product. If you need additional Main Memory and/or need a
RAMDISK for betier operations, | highly recommend Mega-
RAM-150. MegaRAM-150 will allow you to install the maximum
Main Memory possible and a maximum of 512K RAMDISK with-
out adding any addition memory board,

Cood luck and happy computing . . .
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H/Z-100 &

Keep Your H/Z-100 Blinking
For MS-DOS 2.0 Or Greater

M. D. Holmberg 11
5146C Gunn Avenue
Scott AFB, Il 62225

Soon after | purchased my Z-100, | was convinced that it was the
best computer on the market. But, the hardware, M5-DQS, or
CP/M, doesn’tseem to automatically handle blinking screen dis-
plays as do other inferior “Z-100 look alikes’, not to mention any
names. | thought about this project for some time and was sure |
could implement a blinking display, without a great cost in
speed, and without needing complicated programming every
time a blinking character, word, phrase, or line is needed. Solv-
ing this problem required several general steps:

1. Devise a resident program to ‘wake up’ whenever a blinking
data element is needed.

2. Handle blinking display writing without slowing down the
computer.

3. Figure a way to pass information back and forth between the
background program and the foreground program.

The Resident Program (Listing 1)

To devise a program to handle blinking, | had 1o write a resident
program in assembly language to make data items blink on the
display whenever needed. To do this, | had to cause my program
to activate on the timer interrupt, which occurs every 1/100 of a
second. Using the bios interrupt function handled this very
nicely. The documentationis available inthe ‘MS-DOS Program-
mers Utility Pack’ and the files ‘DEFBIOS.ASM’ and ‘DEFIPAGE
.ASM’. To use this function, you simply call it at runtime and
place your interrupt handler in a far procedure; MS-DOS then
takes care of 'fixing’ the code segment and instruction point-
er.

The next problem was deciding how to efficiently write blinking
characters to the display screen. My first thought was to use the
escapecodestosave the cursor position (ESCj), plotanew cursor
position (ESC Yxx), write the blinking data with the bios conout
function, and then restore the saved cursor position (ESC k). But,
| found all this screen writing to be too time consuming, and
other programs running in the foreground didn’t seemto like all

these escape codes being fed in unexpectantly. My answer was
to write directly to video memory. This made for a much more
complicated algorithm, but the result was well worth it. | have
tested the program with 20+ blinking data items ranging from 1
to 30 characters and the cost in speed isn’t noticeable.

Video Memory

Addressing bytes in video memory is a pretty complicated proc-
ess. It is well documented in the Z-100 technical manual and
many, many articles have been written on it in ‘REMark’. How-
ever, | decided instead of calculating pixel addresses on the dis-
play screen to store the offset for each line on the display screen.
This only took up about 500 bytes, and the speed advantage was
worth it

Then | had to handle writing the correct characters to the video
planes. The best way to do thisis to use the system font table. The
font table is located in the bios segment and can be accessed
through the jump tables. Bios__ctaddr (DEFBIOS.ASM) is a
pointer to a table of pointers. In this table, the offset of the font
table is the 8th and 9th bytes. The font table is organized in the
same way as the ASCII chart, starting with the space (20h) at 9
bytes per character.

So, now we have everything we need to write characters to video
memory. When we have acharacterto write, we find the location
of the font table, we find the location in video memory to place
the character and write the nine bytes for each character to the
video planes.

When And Where To Blink

Now we need some sort of procedure for telling the resident
program when and where to blink. For this, | had to set up a data
table with information on the data item we wish to flash on the
display screen.

The layout of the table is as follows:
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Tst byte — This is a flag byte. The resident program checks this sign on data
byte to determine vhether or not to activate; in essence itisan | ! . _
on/off switch. msg db 2100 Blinker installed ..§
The following items are repeated 100 times, allowing up to 100 | @ interupt data
blinking data items.
. - . addribl dw @h, 86h, 106h, 180h, 288h, 286h, 300h, 380h, 400h
I (byte) number of characters to blink. dw 80Bh, 880h, 990h, 986h. 0aB6h, 0a80h, 0b@Gh, 0bSGh
2. (byte) character row on the display screen. dw @cOGh, 1000h. 1080h, 1100h, 1180h, 1200h, 1288h
3. {byte) character column on the display screen. dw 1300h, 1388h, 1480h, 1800h, 1880h, 1906h, 1980h
4. (word) segment of data item. dw 1a@@h, laB@h, Lb@Bh, 1b8Gh, lc@@Gh, 2000h, 2080h
£ lword) offeat ob:data tem dw 2166h. 21806h, 2200h, 2286h, 2300h, 2380h, 2400h
d S dw 2800u, 2880h, 2906Gn, 2980h, 2a@@h, 2a80h, 2b80h
; ; . dw 2b8@h, 2¢@0h, 3@00Ch, 3080h, 3160h, 31808h, 3200h
Now, weare able to write data to video memory through pixel e SoEUn AaE. ASSHL. Zapbh. RBOWL. . nEaBe. A540A
addre&smgandlhe system font tab|e,and weareab|etoaccessa dw 3986h, 3a@6h, 3a80h, 3b80h, 3b80h, 3c08h, 4688h
table of data to determine where to find the data to blink, and dw 4080nh, 4100h, 4180h, 4208h, 4280h, 4300h, 4380h
where io blink it on the video display. dw 4400h, 4800h, 4880h, 4900h, 4980h, 4a@Bh, 4a8fh
dw 4b@6h, 4b8Gh, 4c@6h, 5060h, 5088h, 5160h, 5186h
But, we want to access this table when running other programs dw 5200h, 5280h, 5308h, 5380h, 5400h, 580¢h, 5880h
such as Pascal, BASIZ, or Assembler, To do this, | used the bios dw 5906h, 5980nh, 5a@@h. 5a80h. 5b@@h, 5b86h. 5c@6h
: ; . dw 6008h, 6080h, 6180h, 6180h, 6200h, 6280h, 6300h
s wr [, o r resi n f
vector lable NO. emember, this te_:b!e is part of our resident i AREAL aAadh Gosin BEOBH HSOUE. GonbM. \Cadem
program. In the bios segment are the interrupt vectors for system dw 6a80h. GbBOh. 6b8Bh. 6cGGh TOGOh. 7080h, 7100h
callg, and according to the ‘MS-DOS Programmers Utility Pack’, dw 7186h. 7200h, 7280h, 7300h, 7380h. T4@0h, T800h
vectorsincluding and above 80h are user definable. So, at vector dw 7886h, 7980h, 798@h, 7a@fh, 7a8@h, 7b@dh, Tb8Gh
1h | installed the address of our table. Each entry in the vector dw 7c@0u, 800Ch, 8080h, 5100h, 818ph, B200h, 8280h
6 | s ( b . h Y_f Atk dw B306h, 8386h, 8406h, 8800h, 8880h, 8906h. 8980h
table requircs four bytes, so, in another program if we read the dw 8a0Ch. BaBOh, 8LOGh, 8bSGh, 8cOOh, 900Gh, 9PEGN
four bytes following location 0:81h = 4, we will have the offset dw 91@@h, 9180h, 9200h, 9280h, 9300n, 9380h, 9400h
and segment of our data table and writing the correct informa- dw 9800h, 9880h, 9906@h, 9980h, 9a@Bh, 9a8Ch, 9bddh
tion to chat table will cause data to blink on the displ diw JoBEh  (Oe00h, Batdul; Vabban, Ualdgh, BalSOn
< el dw 0a200h, 0a28¢h, 0a300h, @a3806h, 0ad@0h, 9aB8OGh
SErael. dw ©aB880lI, 0a9@0h, ©a98¢h, 0aa@@n, Paad0h, 0abdoh
dw @abB@h, Gacd@h, GbBGPh, GbESGhH, BGL1OGh, Bb18EhH
Listing 1 dw @b200h. 0b288h, Gb300h, Qv38Ch, @h4BGh, ObS0GH
dw 0b880h, Gb9P@h. @bSBOh, Gbaddh, 0basSdh. GbboGh
title —— 2109 blinker —- dw @bbB@h, @bc@Ph, @cO@Ch, @cdBGh, @cl@dh, ©cl86h
page 1132 dw @c200nh, @c288h, 0c¢308h, 0c380h, @c4@0h
. counter db 4@ ., timer counter
dosf_outstr equ ET flag db ] . blink on/off flag
dosi func squ 21h font dw ? , font table loca-—
dosi_termr equ 27h tion
bif_setint equ ] oldvid db ?
ver equ gdBi , video control register buffer db 80 dup (7)
newvid equ 78h . wllow write to video mem row db ?
' col db ?
ipafe segment 41 @h nchar db o
org lach fontbuf db 9 dup (7)
int_utma egu 51h sbuf db Vo
ipage ands .
install
bios seguent ul 4@h cli
org 23 3 mov ax,cs
bios_intfunc label far mov es,ax
arg 32 *34+1 mov bx,cffset start : ES:BY := handler
bios_ctaddr label word mov al.int utma timer interupl
bios ends mov ah,bif setint
i call bios_intfunc
st1
. mov ah,dosf_outstr print sign-on
code segment message
assume cs:code, ds:code, es:code., ss:code lea dx,msg
org 1@8h int dosi_func
main.
Jmp install ;
: , install interupt 8lh
., sSystem data :
cli , disable intrs
dw 188 dup (?) push es ; save ES
mystack label werd mev ax, @
oldss dw ? mov es,ax , blos segment
oldsp dw ? mov bx,81h * 4 ; pointer location
oldds dw ? mov ax,offset blink ; get intr offset
oldes dw ? mowv es:|bx] , ax , install it
—_ mov ax.cs , get code seg
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mov es:|bx + 2].,ax ; install it nxtable:
pop es , restore ES mov al,|di] , get lst table
sii byte
cmp al Offh ;1= ffh?
push es . find font table jne continue , yes. conlinue
mov ax.4on Jmp notable , ho. done
mov €5,ax continue:
mov ax, 8 push di
mov bx,offset bics ctaddr mov al, l(di]
mov s1.es:|bx| mov row.al , get —ow
mov bx,es:8[si] mov al.2[di]
mov ax,es: [bx] mov col ,al ; get coluwn
mnov font . ax mov ax,3[di|
pap €S push es
i mov es,ax , segueni of dala
: mov ax,5([di]
mov dx.offset stop ., terminate resident mov si.ax ; offset of dawz
int dosi termr mov cl, [di] , number of chars
mov nchar,cl , save number ciars
~tart proc far lea di.buffer
inbuf
interuplL handler mov al,es:|s1)
, mov |di],al
ing¢ di
preserve seguents and registers g o ’
: loop inbuf . word now iu out
X buf fer
¢la )
push ax ; save al, it ! —_— -
i T T ) ;Zfecggr lea bx . buffer , boint to bulfer
mov cx,0
mov csioldes, es ; save ES
mov cs:oldss, 82 : save 58 moy ¢l.nchar . # char loop
mov ¢s:oldsp,sp , save SP Nk
mov ax,cs push C)_( _
mov de . ax . sat DS lea di,addribl , calculate pixel
mov es,ax . set ES i
mav 55,4% , sel 55 mnov ax,d
mov ax,offset mystack moy al.row
i nov cx,9
mov Sp.ax ; set SP mulis:
pesh  bx add  di.ax
i add d1,ax
push d::( loop multd
push si .
pus? A3 mov cx.0
PUS:) bp nov cl,|bx]
puait sub cl,32
é mav si,foni , find char in
;  program area font tuble
! cmp cx,9
cl. Je ouiloop
dec counter multl:
cup counter,® . culr @7 add si,9
Je doit » No, quit loop multl
jmp restore outloop:
doit: mov ax,@
mov counter, 40 ; reinit timer mov al,coi , get char column
connter call print . print 1t
CEp onof?,1 , are we active? ine bx
je aclive , yes, do iL inc col
jmp restore , no, forget it pop cx
loop next . do next char
active- E
in al.ver , get video pop di , restore table ptr
gontrol reg add di .7 . point to next
mov oldvid,ul ; save it element
mov al.newvid jmp nxtable , do this table
out ver.al . put in ours i
' notable.
cmp flag,® ; turn on or off mov flag,1 , set blink off
Al hlinkon flag
Jup blinkoflf jmp done
5linkon blinkoff:
; A
mov cx,0 mov cx.0
lea di,btable : point to data lea di,btable , pboint to data
table — table
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nxtablel: ; cause a sting of characters at a specified row, col
mov al,fdi] to blink
cmp al,efrh ;
Jne coniinuel ; interupt data
Jmp notablel :
continuel: onoff db a . of f wntil initialized
push di btable db T * 100 dUD :@rfhi
mov al,1l|di]
mov row,al , get row , dat table layout
mowv al, 2[di] i
mov col.al Fet column
mov cl,|di] . uumber of chars ; 1lst byte { 'onoff' ) this is a flag
nov nohar, ¢l ., save number chars , hyte the entire routine will be by-—
; . passed if this byte =1
lea bx,sbufl ; point to space i o
buflfer : 1t 1s the users responsibility to cor-
mov cx,0 rectly [ill the table wilh data the
mov ¢l . nchar ; # of spaces to . table starts in byte 2
print '
nextl: ] data table
push cx E———can
100 dlRReL v R IR B 1 J of characters of string to blink
o ax.@ [byte) if byte = [fh then inactive
ney Bl ron ; 2 character row of strins to blink
mov Gx, 9 1 (byte)
mult@dd.
e e, 4% . 3. character col of strirg Lo blink
add d1.ax
; (byte)
loop multog
o s, Font y T et eLaHaRL ., 4 segment in memory of strings location
1 {word)
space
; 5 offset in memory of strings location
mov ax,0 g {word)
mov al,.=ol : get char column
call print
inc col nex. col
pop GX start_int:
loop nextl ; nex* char 3
: blink endp
pop di , restore table -
pointer H
add di.7 point to next print proc near
table .
jmp nxtublel ; do this table ; this procedure will write to video memory one character
; i entry
notablel. i SI = pointer to char in [ont table
mov flag.® , set [lag to : DI := pointer to pixel row address
bliak on ; AL := column
done: push [+:4
mov al.oldvid restore vid push si
control reg push di
out ver ,al push ax
: push bx
restore- push [or]
popf ;
pop bp mov cx,9
pop di nbyte
pop 83 mov bx, |di| , get pixel row
pop dx offset
pop cx add bx . ax aad char col
pop bx push ax
mov ds,cs:oldds ; restore DS mov ax,48h , get font byte
mow es,cs:oldes restore ES mov 8s,nx
mov ss.cs:0ldss , restore 35 mov ah.esi|si|
mnov sSp.cs:oldsp , restore SP mov dx,0ed@dh . point to video
pop ax segment
sti mov es.dx
ret mov es:|bx],.ah . wri.e byte
mov dx, DcOd8u
start endp mov es,dx
; mav es: |bx|.nh
; mov dx.8dedon
j mov 65 .dx
blink proc near mov es:|bx], ah
i inec di
interupt 8lh a data table for the timer interupt to inc di
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inc 51
pop ax
loop nbyte

pop es
pop b
pop ax
pop di
pop ai
pop cx
rec
print endp
stop: ; terminate resident label
cude ends
end main

The Main Logic

The resident routine isentered every 1/100 of a second, based on
the timer interrupt, We have a counter which countsdown every
timeitisentered (1 used the value 40, which causesitemsto blink
severaltimesasecond). [fthe counterisnotzero, we exitthe pro-
gram. When the counter reaches zero, we reset the counter to
40, then we check the first byte of the blinker data table to deter-
iine if the blinker is active; remember, this is the on/off switch.
If this switch is off, we exit; otherwise, we will execute the
blink routines.

There are two blinking routines. They are ‘blink__on’ and
‘blink__off". We will go to these routines based on a flag which is
sel by these routines. For example, when we blink on, we set the
flag so that the next time we go, we will blink off, and visa versa
for blink off. The blink on routines will write to video memory
information based on the data table. The blink off routine will
write spaces to video memory based on the data table. One
important point to realize is that the blinker program will read
the data tablc sequentially until it encounters an FFh byte where
the number of characters data item should be. So, if you modify
thistable by another program, you should restore itto FFh, or the
next time it is activated it will print whatever is in the memory
locations previously set. In most cases, if other programs had
been run, you will get ‘garbage characters’ blinking on the dis-
play screen,

Filling The Table

Filling the table with data is a relatively simple matter if you are
familiar with memory writingin Pascal, BASIC, or other program-
ming languages. You can also do it directly by using ‘DEBUC’. |
have included all the procedures necessary to implement blink-
ing data items using ‘TURBO PASCAL’. | used a version 3.1 com-
piler, but I believe that all the functions | used are available in all
the earlier compilers. See Listing 2 for these procedures.

There are severdlimpaortant points to remember about filling the
blinker daia table. Before writing data to the table, be sure the
blinkeris notactive. Ifitis activated and you are in the process of
writing data, you may get some unpredictable results. Another
point to remember is that when you are finished with the table,
clean up your mess, that is, restore it to its original condition. If
you don’t and leave segment values and offsets, it will blink
whatever happens to be in that memory locatian. It is safe to
leave the first byte at ‘0" and the next 700 bytes at FFh.

Listing 2

I
L}

type
Var

NAME BLINK.LIB

DATE 0cT 17,

1985

AUTHOR M D HOLMBERG, II

This is a set of procedures for use with
BLINK.COM, which is a resident program to let
selected data blink on the Z100 screen

The procedures.

BN e

<argl>,

string8@ = string(8@|;
bdata . array|® 99| of string|80],

procedure get table_pointer|

|

GET TABLE POINTER( <argl>. <arg2> |,
BLINK_ONOFF( <arg> );
RESTORE BLINK_TABLE,
BLINK{ <argl>,

var table_segment
var table offset

<arg3>, <argd> )

integer,

integer |,

this procedure returns segment:offset of the
of the blinker data table

f

2] of byte,
2] of vyue,

absolute seg_byte; |
absolute ofs_byte, |

bios_ofs + 1

var bios_seg integer,
bios_ofs integer,
seg byte array|l
0l's _byte arrayll
seg_ptr integer
ofs ptr integer
begin
bios_seg "= $0,
bios_ofs := $81 * 4;
ofs byte[l] := mem| bios_seg .
{ get long ptr offset |
ofs byte|2]| .= mem| bios_seg .
seg_byte|l| := mem| bios_seg :

H
|

table _segment
table_offset

end,

| eet long pir segment
seg_byte|2] := mem| bios_seg
1

seg_pLr ofs

procedure blink_onoff{

var

begin

_ptr =

seg_ptr,
ofs_ptr,

bios_ofs + @ |,

bios_ofs + 2 |;

bios ofs + 3 |.

redeflines
redefines

pointer to blinker data table

% boolean ).

this procedure will activate or deactivate
resident prosram

the blinker

1 to activate ——

fill the data table f_rst

then call with blink_onoff(true);

2. to deactivate —

tbl_offset
tbl_segment

integer;
integer,

get table pointer( tbl_segmeni, tol offset
hen mem| tbl_segment °
mem| tbl_segment

1:F 3 A

end,

tbl_offset |
tbl_offset |

1 else

call with blink off'false),
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The Turbo Pascal Routines

In Listing 2, | have provided ali the routines necessary to imple-
ment blinking data on your display terminal. If these routines are
typed into a file and are included into your programs, you con
very easily dress up your programs with Llinking words. (i.e. | $i
blink.lib}). This listing includes four procedures.

1. GET_TABLE_POINTER
2. BLINK _ONOFF

3. RESTORE_BLINK__TABLE
4. BLINK

The first procedureis used by all the other procedures o find the
addressin memory of the blinker data table. The table is pointed
to by the interrupt 81H interiupt vector. When this procedure is
executed, itreadsthe offsetand segmentaddressofthetableand
passes them to two variable arguments. The second procedure
turns the blinker on or off. Firsy, it gets the location of the table,
then it writes to the on/ott tlag byte depending on its argumenit.
This routine requires a boolean argument, that is true or false.
The syntax is:
BLINK_ONOFF

true ], this turns the blinker on

or

BLINK ONOFF( lalse ). this wurns the bliaker oif

The third procedure restores the blinker data table to its original
condition, which is a zero in the first byte, and FFh in the follow-
ing 700 bytes. As | have mentinned earlier, it is recommended
that you use this procedure in a final clean-up routine before
your program terminates.

The fourth procedure is the heart of these routines. This pro-
cedure with its four arguments writes information to the blinker
data table. The syntax is:

BLINK( <arol>,

<are2.. <arg3d>. <argd> ).

Argument1and 2 are bytesized. They are row and column of the
display screen and are zero based. That is, rows 0 to 24 and
column 0 to 79. Argument 3 is an offset to that data table; for
example, a zero is the first location in the table, Tisthe second, 2
is the third, etc. This number corresponds to the order in which
you use this routine. Suppose you wanted to blink the follow-
ing data:

'HELLO'

'Z-190 COMFUTER'
‘HEATH USERS' GROUP'

Youwould use 0,1, 2 for the offset argument. If you are going to
place alarge number of blinking items on the screen, it would be
agood idea to use an integer variable that increments each time
itisused. The final argumentisa string argument 80 charactersin
length. You can either use astringinsingle quotesor passastring
variable of type "string80’, e.g.

VAR1
When this procedure executes, it first finds the address of the
datatable, theritturns off the blinker. It then writes information
o the blinker data table based on your arguments, and then
turns the blinker back on.

Some examples:

BLINK(9.9.8,'1I"''m a member of HUG'),

This will blink the string in the top left hand corner of your
screcn.

BLINK(12,46,1,'I LOVE MY H/Z-108') .

This will blink the string in about the middle of the display
screen.

siringé®,

Here is a brief program example using these procedures,

program blink_test( input, output),

{$L blink.1lib} | the file created fron listing #2 |
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var prompt char;
begin
blink(®,35,.0,'I LOYE HUG'), | this will blink 'I LOVE
HUG' on the middle of
the top line of the
screen |
blink(23,35.1, 'MY H/&-18¢'), | tias will blink ‘Y
H/Z-18@"' on the 24th
line of the screen |

read(kbd . prompt): { wait for a key to be
pressed |
restore_blink table; | restore blink table
after a key has been
pressed |
end

Thisisaverysimple example ofimplementingthese routines, but
you can see how useful they can be. | have found them very use-
ful for programs with menus and input screens to highlight cer-
tain areas of the display.

Using Debug

It is also possible to see the blinker in action using ‘DEBUC
.COM'. Infact, l used thistotest the program before | had written
the PASCAL routines, Shown below are the entries required to
make the phrase ‘I LOVE HUG blink in the top left corner of
your screen.

<CR> .= return key <5P> = upace key ‘= note
debug <CR>»
2109 <CR>

439 <5P> 20 <5P> 49 <3P, 20 <3P:
4C <SP> 4F <SP> 56 <SP> 45 <SP>
2@ <SP> 48 <SPs> 55 <¢SP> 47 <CRs
dl@@ <CR>

Now you will see the hex values and the ASCIl equivalents at
offset 100h. You need to write down somewhere the segment
and offset that thisdata is located. The offset is 100h, but the seg-
ment value will be different for your computer. In our example,
we will use 913eh.

The next step is to find the location of our data table. To do this,
we must look at the bious section of memory and get the pointer
to interrupt vector 81h, it is located at 0:204.

d@:204 <«CR>

The first4 bytes youseeisthe pointerto our datatable. They were
putthere by our blinker program. If the first 4 bytes you see is ‘64
004000, then you haven't run the hlink program yet. If thatis so,
you need to run BLINK.COM and start over. These 4 bytes will
locate the data table. On my computer, they are: ‘D2 05 8C 8D".
The first 2 bytesisthe offsetand the next 2 bytesis the segment. If
you are not familiar with memory organization, you should
know that words in memory are reversed. For example, the
above 4 bytes are really segment 8D8C, and offset 05D2.
d8d8c:@5d2 <CR>

If you used the pointer thatwas on your computer and not mine,
you should see our data table. The first byte is ‘0" and the follow-
ing bytes are ‘'FF'. Now, all we have to do is fill in those bytes and
we will have a blinking ‘I LOVE HUG'.

eB8d8c: @542 <CR>

<SP>

Pressing space here skipsthe first byte. Remember, the first byte
is the on/off switch and we want to leave it alone until we are
finished.

A :SP> @ -8P> @ «SP>

Mow we have entered the number of charactersin ‘I LOVEHUG',
andtherowandcolumn. Weare now ready toputin thesegment
and offset for the data we entered earlier. In my case, it was
913E:0100. Here also, we need to reverse these bytes so | would
enter 3k 91 for the segment and 00 01 for the offset.

3E <SP- 91 <SP> 0@ <SP> @1 <CR>

At this point, we have the table for 1 data element loaded. You
could continue todo thisuntil we have entered 100 items, but we
will do only one.

e8D8C:65D2 <CR>

Be sure you used your address for the segment:offset for the
data table.

1 <CR>

If you did everything right, ‘I LOVE HUG' should be blinking in
the upper left hand corner of the screen.

e8DSC: @5D2 <CR>

@ <CR>

This will turn the blinker off.

£8D8C:@5d3 0549 £f <CR>

This will restore the data table to its original condition.

For more information on using ‘DEBUG, refer to the M5-DOS
uperating system documentation.

The Assembler

Listing 1isthe source code for the blinker resident program, and
must be entered into the computer using your favorite editor. Be
especially careful with the data section at the ‘ADDRTBL'.
This section contains the addresses of video memory, and if you
have a typo here, you won't write 1o the screen correctly. Look-
ing through thelisting, you will find numerous comments. This .
documentary information only and is not necessary for assem-
bly. After you have entered in the program and saved itin a file
called ‘BLINK.ASM’, you will need the following files on disk to
complete the assembly process:

BLINK.ASM
MASM.EXE
LINK.COM
EXE2BIN.COM

Once you have all these files on the default disk, type in these
lines:
MASM blink;

This assembles your source lile and creates an object file.
LINK blink;

This links your object file and creates an ‘EXE’ file. You will get
one error message for the stack segment, this is normal so don’t
worry about it.

EXE2BIN blink.exe blink. com

This converts you ‘EXE’ file to a 'COM’ file,

After you have finished these steps, you can delete ‘BLINK.EXE’
and ‘BLINK.OBJ'. The file named ‘BLINK.COM’ is your final
executable file. Now type BLINK. After you have done this, the
blinkerisinstalled. You should see a message such as ‘2100 Blink-
erinstalled...’. Do this step only once. This sets up your computer
to blink when called upon, and you may now use that Turbo Pas-
cal procedure, DEBUG, or other languages to implement blink-
ing displays on your H/Z-100.
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Possible Enhancements

For all those talented programmers, I can think of several en- G RAP H

hancements that could be made to the blinker. Such as: Not just another plotting program.

1. Including the graphics characters from the font table,
2. implementing blinking in color.
3. Including a customized font table to give that extra touch.

GRAPH will analyze and plot both data and functions making
it the ultimate TOOL. for analysis and signal processing for
Engineers, Scientisis, Students, and other professionals.

I enjoyed submitting this article to HUG and would be very
interested inany comments by mailor through Buggin’ HUG that Here are just some of the many fealures GRAPH offers:
High resclution printer and HP plotier output, data file input,

you may have. -%‘ muftiple function plotting, automatic scaling, smoothing, linear
and log axes, parametric eqguations, extensive math funclions
including numerical integration, weighting functions (e g. Taylor,
Hamming), complex madeling, FFT analysis, convolution,
interactive TEXT mode including Greek characlers....and so
much more.

GRAPH is database driven and will run your favorite word -
processor directly (min 448K BAM required for this feature).

Requires H/Z100, H/Z150, 1BM PC/KTIAT or true compaltibles,

ZDO3 or MSDOS, minimum 256K RAM, standard color/graphics
card. BO87 numeric coprocessor recommended.

Only $129.95 check or money order, plus $4.00 shipping and
handling. Michigan residents add 4% sales tax.

Toorder (specify computer type, memory size, 8087 option)
or for more information write to...

Want New And Interesting Software?
Check Out HUG Software b'o ipag Technology

Piymouth, Michigan 48170

FOR THE Z2-100

Conforms to
IEEE -696 [S-100)

A low-cost high-performance
memory board from
Software Wizardry, inc.

s Lip to 1 megabyte on a single card
with parity error checking

+ {n-hoard cloci/calendar with software
* The only memory card not manufactured by Z2D8 that
is specifically designed for the Zenith Z-100

+ Emulates the Z-208 registers for complete present and future
Z-100 compatability

» Runs at 8 MHz with no wait states [when loaded with
150 nanosecond chips]

¢+ Ramdrive software included

Software Wizardry, inc.
1106 First Capitol Drive

§t. Charles, MO 63301

(314) 946-1968

» Supports 24 bit addressing

List price: $395 [unpopulated)
$520 [with 1 megabyte]
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ZPC Update #7

Thisis the seventh in a series of articles in supportof ZPC, a pro-
gram that allows you to run IBM software on Z-100 (dual proc-
essor) computers. By now, | hope all of you that had the original
ZPC have upgraded to the new version 2.

In this edition of ZPC Update, | will discuss QuickBASIC, Mul-
tiMate version 3.31, the WATFOR FORTRAN compiler, and (I
suppose it had to happen) bug fixes for ZPC Version 2. The bugs
are in PATCHER and SETZPC. In conjunction with WATFOR, |
will discuss two things of possible interest to all ZPC users: How
torun programsthatuse interrupt FF (hex), and how to handle an
unusual /O method.

Some of you have asked me how you can test the ZPC Hardware
Support Circuit that was described in the April 1986 REMark.
Following software discussions in this article, | will present some
simple tests for ZHS.

PATCHER Bug Fix

The PATCHER program (used to patch files) contains a bug that
never showed up until I tried to work out the patch for Mul-
tiMate version 3.31. The bug only shows up if the patch descrip-
tion (addresses and data) in the PATCHER.DAT file takes up a
certain number of bytes. To fix PATCHER, create a file called FIX-
PCH.DAT that contains these lines:

ELFY

90 90 90

W

Q

Copy this file and DEBUG.COM to a disk containing PATCHER
.COM, log on to the disk, and enter

DEBUG PATCHER.COM <FIXPCH.DAT

Pat Swayne
HUG Software Engineer

1y,
\,\17 q//bﬁiu

50

at the system prompt, and hit RETURN. PATCHER will be fixed
for you. If you would rather use PATCHER to fix itself, use an
editor to add these lines at the end of your PATCHER.DAT
file:

PATCHER Patch

Insert the disk containing PATCHER.COM

PATCHER.COM

F9,90,90.90

F4

i

0" ¢~
- \(\// )C‘

Y

Run PATCHER as instructed in your ZPC Version 2 manual and :\’)

select “PATCHER Patch” from the menu to apply the patch to 1)"

PATCHER. Note: If PATCHER.COM is dated later than 3-25-86,
the patch has already been made.

SETZPC Bug Fix

A user has reported a bug inthe SETZPC program thatisincluded
with ZPC Version 2. If you change the monochrome normal
intensity color to yellow, and try to permanently record the
change by answering Y to the “Write changes to disk” prompt,
the change will not be permanently recorded, and the next time
you boot and load ZPC, the color will be green again. To fix
SETZPC using DEBUG, make a file called FIXSET.DAT that con-
tains these lines:

ETFC

12

W

Q

Now, copy DEBUG.COM to your ZPC system disk or partition (if
itis not already there), and enter

DEBUG SETZPC COM <FIXSET.DAT
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at the system prompt, and hit RETURN. SETZPC will be fixed, so
that monochrome color changes are permanently recorded
when you want them to be. If you would rather use PATCHER 10
fix SETZPC, add these linesat the end of your PATCHER.DAT file,
using an editor:

SETZPC Pa‘ch

Ingert the disk containing SETZPC COM

SETZPC.COM

6FC.12

r4

Run PATCHER as instructed in your ZPC Version 2 manual and
select “"SETZPC Patch™ from the menu to apply the patch to
SETZPC. Note: If SETZPC.COM is dated later than 3-05-86, the
patch has already been made.

Compiled QuickBASIC Programs

Provided with ZPC Version 2 is a program that patches Quick-
BASIC programs that have been compiled with the /O switch so
thatthey will run under ZPC, Asit turns out, the program can also
be used to patch the Runtime utility provided with QuickBASIC
so that programs that have been compiled WITHOUT the /O
switch can be run. Just enter the name of the Runtime utility
(BRUNT0.EXE or whatever your version is) as the argument to the
FIXQB programto fixit. ZPC version 1 owners can use the Quick-
BASIC patches in the March 1986 REMark to fix the Runtime
utility. Whatever method you use, just make sure that you do not
patch anything on the original QuickBASIC disk. Normally, you
would place a copy of the Runtime utility on the disk containing
your compiled program(s), and it is this copy that you would
patch.

Multimate version 3.31

If you have used the patches that were released for MultiMate
version 3.3asaguidein tryingto patch MultiMate 3.31, you prob-
ably did not have any luck. Asitturnsout, they rewrote the video
section of MultiMate for version 3.31, and the patches are quite
different. If you have the standard IBM PC version of MultiMate
3.31, you can patch it by adding these lines to your PATCHER
.DAT file (be sure you have fixed PATCHER first):

MULTIMATE version 3.31 (IEM)

Insert the System disk containing WP.EXE

WP EXE

DS3B, 90,90

D597 ,EB

D63D, 90,90

D721.90 .90

D7B9.EB

D849 ,90

D864, 90

Z

Note: When you add lines to your PATCHER.DAT file, you can
add them to the beginning or end of the file, or anywhere in the
middle, as long as the new lines immediately follow any lower
case letter z thatisun aline by itself. Use an editor such as EDLIN
or aword processor that can produce normal ASCI! text (such as
WordStar in the Non-document mode) to add the lines. Follow
the instructions for PATCHER in your ZPC manual to patch Mul-
tiMate 3.31. If you do not have PATCHER, you can patch Mul-
tiMate 3.31 by crearting a file called MM31PCH.BAT that contains
these lines

REN WP.EXE WP.BIN

DEBUG WP.BIN <MMZ1PCH.DAT

REN WP.RIN WP EXE

Now creatc a file called MM31PCH.DAT that contains these
lines:

ED63B
99 9@
EDBS7

ED73D
90 98
EDB21
9% 90
EDSES
EB
EDZ49
0@
EDS60
90
W
Q

Copy MM31PCH.BAT, MM31PCH.DAT, and DEBUG.COM to
your MultiMate system disk, log on to the disk, and enter

MM31FCH

atthe system prompt, and hit RETURN. Note: Thisis probably the
last time | will include patches for PC programsin both PATCHER
and DEBUG formats. Patches will be presented in PATCHER for-
mat only. If you study the two formats above, you should be able
to see the relationship between them which will allow you to
develop DEBUG patches from the PATCHER format. By upgrad-
ing to ZPC Version 2, you would then have PATCHER.

To upgrade to ZPC Version 2, send your original ZPC disk (885-
3030-37) and $20.00 (check or money order only! Made payable
to Heath Users’” Group) to Heath/Zenith Users’ Group, Attn:
Nancy Strunk, Hilltop Road, St. Joseph, M1 49085. If you have
both the old ZPC and the ZPC Support Disk (885-3034-37), send
both disks and $15 in to HUG to get the new ZPC. The new ZPC
replaces both disks. If you only have the old ZPC Version 1, send
that disk in plus $20.

WATFOR FORTRAN

WATFOR FORTRAN (WATFOR77.EXE) will not run under ZPC
for two interesting reasons. The first is that it uses interrupt FF
(hex}), which is not available on a Z-100 whether you are using
ZPC or not. The otheris thatit opens the CON device as a file for
console 1/O during a running program, rather than using the
predefined standard 1/O handles.

The use of interrupt FF is a problem because the MTR-100 mon-
itor ROM in the Z-100 uses the vector for that interrupt to store a
pointer to the ROM’s data segment. If a program overwrites that
vector with something else, the screen goes crazy, and the com-
puter locks up. Fortunately, though, the first thing in the ROM
datasegmentisajump totheresetentry pointofthe ROM. [f you
capture anattempttosetup theinterrupt FF vectorand place the
address that the program wants to put there after that jump
instruction, the program can then use the interrupt. | have writ-
ten a little program called FIXIFF.COM that does just that. If you
type in the following BASIC program and run it, it will generate
FIXIFF.COM for you.

10 REM THIS PROGRAM CREATES FIXIFF.COM

2@ DEFINT A-I:OPEN "0",1,"FIXIFF,COM

3¢ 5=0:51 = 7663 :FOR I=1 TO 86

46 READ B:S=S+B:PRINT #1,CHR$(B):

56 NEXT I:IF S<>S1 THEN PRINT "TYPING ERROR!"-END

60 CLOSE #1:LOCATE 23,1:PRINT "DONE!" SYSTEM

70 DATA 235.53,0,0,0,0,61,255,37,116

80 DATA 10,61,255,53,116,5,46,255,46,2

90 DATA 1.87,6,51,255,142,199,191,252,3

108 DATA 38,196.61,71,128,252,53,116,10,38

118 DATA 137.21,38,149,93,2,7,95,207,38

12¢ DATA 196,29,95,95,207,30,51,192,142,216

60
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13@ DATA 190,132 ,0,196,60,199,4,6,1,140
140 DATA 76,2,31,137,62,2,1,146,6,4
150 DATA 1,186.55.1,205,39

If you would rather use an assembler to make FIXIFF.COM, the
source code islisted at the end of thisarticle. To use FIXIFF.COM,
just copy it to your ZPC system disk, and enter

FIXIFF

at the system prompt, and hit RETURN. {IXIFF remainsresidentin
memory until you reboot your computer, and will capture any
attempt to set up interrupt FF.

Once you have installed FIXIFF, WATFOR will actually run on a
Z-100 without ZPC, but none of its support programs, such as
CONFIG77 aor the WATCOM editor will run. With ZPCin the PC
mode, the support programs will run, but WATFOR will not run
properly because of the second problem ctated above: It will
open the system console device, CON, as a file for console
1/0.

Usually when a program does console (screen and keyboard)
170 via the newer XENIX-type functions built into MS-DOS, it
will use the built-in “handles”, orchannels provided for this pur-
pose. When ZPC is in the PC mode, it intercepts those standard
channels so that the I/O will be done PC-style. However, a pro-
gram can open its own channels for console 1/0, and if it does,
ZpPC will not “see” what is going on, so characters going to the
screen will go Z-100 style. When | ran a sample program under
WATFOR after installing FIXIFF with ZPC in the PC mode, | got a
combination of PCand Z-100 characters on the screen, and some
characters overwrote others, It seems that WATFOR's own out-
put goes through standard channels, while the FORTRAN pro-
gram’s output goes through new channels.

The solution is to capture any attempt to open new channels for
the console device, and always use the standard channels. As
usual, | have written a little program, FIXCON.COM, that can do
the job. If you type in the foliowing BASIC program and run it, it
will generate FIXCON.COM.

19 REM THIS PROGRAM CREATES F14CON.COM
DEFINT A-I.OPEN "0",1,"FIXCON.COM
8=6:51 = 9999 :FOR I=1 TO 183
READ B:S=S+B:PRINT #1 CHR§(E),;
NEXT I:IF S5<>S1 THEN PRINT "TYPING ERROR!''END
CLOSE #1.LOCATE 23,1 .PRINT "DONE!":SYSTEM
DATA 235,79¢,0,0,0,0,128,252,60,116
DATA 15,128,252 ,61,116.10,128,252,62,116
DATA 44 ,46,255,46,2,]1,86,139, 247,129
DATA €8,67.79.117.4,13.,124,2.78,94
DATA 117,235,83,187,1,9,128,252,60,116
DATA 7,16€,1,117,3,187,8,6,139,195
DATA 91,248,2¢2.2,0,131,251,1,119,267
DATA 235,245 ,30.51,492,142 216,190,132 .2
DATA 196,60,199.4,6,1 140,76,2,31
DATA 137,62,2,1,149,6 4,1,186,72
DATA 1,205,39

150
160
178
The assembly source code for FIXCON is included at the end of
this article. To use FIXCON.COM, copy it to your ZPC system
disk, and enter

FIXCON

atthe system prompt, and hit RETURN. FIXCON will remain resi-
dent in memory until you reboot. FIXCON must be loaded after
ZPC in order to work properly. With both FIXIFF and FIXCON
loaded, you can run WATFOR, the WATCOM editor, and the
configuration programs for both of them in the PC mode of ZPC.
One unusual thing about WATFOR when you run it in the PC
mode is that you cannot exit from it by typing Control-Z and

RETURN as instructed. However, Control-C will do the job. On
the other hand, when you run WATFOR in the Z-100 mode,
Control-Z works, and Control-C does not.

Testing The ZPC Hardware Support Circuit

To test the ZHS circuit, first load ZPC Version 2, or the original
ZPC plusthe KEYINT program from the April article. Turn en the
PC mode of ZPC. Then run DEBUG and do several inputs from
port 60. You should consistently get a value of 1C (hex). Now, do
several inputs from port 3DA, Ona Z-100, you will alternately get
ForF6asyou read the port. In otherwords, if you get FF the first
time, you will get F6 the second time, FF the third time, F6 the
fourthtime, etc. Onan ET-100, the values read may not be consis-
tent, but bits0and 3should alternately be0and 1. In other words,
ifbits0and 3 are both 0 the first time, they will both be 1 the next
time, etc. The other bits are ““floating” which is why the numbers
may not be consistent.

If you get the proper values from ports 60 and 3DA, your ZHS
board is working properly.

FIXIFF And FIXCON Source Listings
PAGE 132
FIXIFF -- THIS PROGRAL ALLOWS PROGRAMS THAT USE
INTERRUPT @FFH TO RUN ON A 2-190

BY P SWAYNE, HUG SOFTWARE ENGINEER 14-MAY-B&

DUMMY  SEGMENT STACK ,AVOID LINK ERR MSC
DUMMY  ENDS
CODE  SEGMENT
ASSUME CS:CODE,DS:CODE,ES:CODE,SS: CODE
ORG 1864
START  JNP SHORT SETUP
SYSADR DW .8 :SYSTEM CALL ADDRESS
PROCESS SYSTEM CALLS HERE, LOOK FOR INT @FFH SETUP
INTZ1  CMP AX . 25FFH .SET UP INT @FFH?
Jz FIXINT JIF 50. FIX IT
CMP AX, 35FFH ,GET OFFH VECTOR?
Jz FIXINT JIF S0, FIX IT
JMP CS:DWORD PTR SYSADR :ELSE, GO TO SYSTEN
FIXINT PUSH Dl
PUSH  ES
XOR CI,DI
oV ES.DI ;POINT TO PAGE @
S0V DI, 3FCH :POINT TO INT FF VECTOR
LES DI.ES D#ORD PTR |DI| [GET ADDRESS
INC DI ,SKIP JUMP
CMP AH, 35H ;GET VECTOR?
Jz FIX35 YES
10V ES:[DI|.DX ;INSERT NE! VECTOR
MoV ES:2(DI].DS
POP ES
POP DI
IRET .RETURN. VECTOR SET
FIX35  LES BX .ES DWORD PTR |DI| .GET VECTOR
POP DI .REMOVE PUSHED ES
POP DI JFIX DI
IRET
ENDRES : END OF RESIDENT CODE
; SET UP TO INTERCEPT SYSTEM CALLS
SETUP PUSH DS
XOR AX, AX
MOV DS, AX ;POINT TO INT SEGMENT
MoV SI,21H*4 ‘POINT TO INT 21 VECTOR
LES DI.DWORD PTR [SI| :GET IT
MoV WORD PTR [SI|,OFFSET INT2i
MOV WORD PTR [SI+2],CS  ,INSERT NEW VECTOR
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poP DS .FIX DS MOV
Mov SYSADR, DI CMP
MoV SYSADR+2 .ES :SET UP CHAIN TO OLD CODE JNZ
MOV DX ,0FFSET ENDRES {END OF RESIDENT CODE cMP
INT 27H ;EXIT, CODE RESIDENT NOCON: POP
JNZ
CODE  ENDS BliSH
END START s
CMP
PAGE 132 JZ
; FIXCON —- THIS PROCRAM ALLOWS PROCRAMS THAT USE TESD
; "CON' AS AN I/0 DEVICE SEPARATE FROM THE STANDARD Nz
I/0 CHANNELS TO WORK UNDER ZPC MoV
- GOTHAN: MOV
; BY P. SWAYNE, HUG SOFTWARE ENGINEER 15-MAY-86 BB
RETFD  MACRO FIXEX  CLC
DB BCAH :DEFINE RET/DISP RETFD
ENDM oW
FIXCL: CMP
DUMMY  SEGMENT STACK ,AVOID LINK ERR MSG JA
DUMMY  ENDS JMP
ASSIME CS:CODE,DS:CODE,ES:CODE,SS:CODE
ORG 100H
SETUP- PUSH
START: JMP SHORT SETUP o
MoV
SYSADR DV 0.0 ‘SYSTEM CALL ADDRESS it
PROCESS SYSTEM CALLS HERE, LOOK I/0 CALLS ;Ei
INT21: CMP AH, 3CH ; CREATE? MoV
Jz FTXOP .YES, FIX IT FOP
CMP AH, 3DH 1 OPEN? ol
Jz FIXOP YES. FIX IT Mov
CMP AH ,3EH ,CLOSE? Mov
Jz FIXCL INT
JMPSYS: JMP CS:DWORD PTR SYSADR {ELSE, GO TO DOS CODE  ENDS
FIXOP® PUSH  SI END

SI.DX ,POINT TO PATH NAME
wORD PTR [SI],'0C' CHECK FOR "CON"
NOCON ;NOT "“CON™
WORD PTR 2|SI|,'N'
SI
JMP3YS ,NOT "CON", GO TO DOS
BX
BX,1 ; ASSUME WRITE
AH , 3CH ;CREATE IS WRITE
GOTHAN
AL.Z ,OPEN FOR WRITE?
GOTHAN
BX .8 :NOT WRITE
AY , BX ;GET HANDLE
BX

,NO ERROR

;RETURN, STATUS INTACT
2
BX.1 ;CLOSING “CON"?
JMPSYS .NO, GO TO DOS
FIXEX ;ELSE, SKIP CLOSE

,END OF RESIDENT CODE

SET UP TO INTERCEPT SYSTEM CALLS

DS

AX  AX

DS, AX ;POINT TO INT SECMENT
51 ,21H*4 ,POINT TO INT 21 VECTOR

DI .DWORD PTR [SI] ;GET IT

WORD PTR [SI].OFFSET INTZ1

WORD PTR [SI+2],CS ,INSERT NEW VECTOR

Ds ;FIX DS

SYSADR,DI

SYSADR+2 ES ;SET UP CHAIN TO OLD CODE
DX,OFFSET ENDRES ;END OF RESIDENT CODE
TH ,EXIT, CODE RESIDENT

START *

7 BASIC BUSINESS

Accounting and Business Management Software

Basic Business 11
MS-DOS or PC-DOS

Basic Business I
MS-DOS, PC-DOS or CP/M

Advanced Color On-Screen-Help Windows

with computerized indexing into the users manual

ever again wonder what to do next, or

how to do it. Basic Business is the only
advanced accounting system that provides a
complete windowed help and index system.
Angwers to your questions are as close as the
touch of a key.
Not another cigar box system, Basic Business
II offers features equivalent to those found in
systems costing hundreds more. Accounting
has never been easier or more complete.
Need less help? Considere the popular Basic
Business L It has most of the features found in
Basic Business II without the windows and
help, and is upward compatible should your
needs change.
Consider the flexibility of Basic Business. You
can generate over 300 reports or use the optional
dBase File Formats for ultimate information
gathering and reporting. Transfer information
to a database or spreadsheet program for total
custom reporting ability. Source code is also
available for those companies requiring
customization or having specialized accounting
needs.
Minimum Hardware Requirements: 80 X 24 CRT,

2-300K floppics, 132 volumn printer, 64K CP/M 2.x 128K
MS-DOS or PC-DOS 2.0, PC/XT/AT or compauible.

30 day money back guarantes if all clarms and icatures listed in
this_ad are not true. MasterCard and VISA weleome Add
5250 for shipping. CA residents add 6% sales tax

Optional Products
Point-of-Purchase Module. .. $99.95
dBASE II/11] File Formats ... $29.95

snme disk formats slightly higher

General Information

* All modules are menu driven / password prolecied
o Unlimited data entry in all modules

* Prints hundreds of detailed managemuent reports

® Supenor documéntation for ease of use

# Stock or preprinted forms available

* Suppons user defined notes / comments on all forms
I ® All modules completely integrated

General Ledger

@ Unlimited user defined Chan of Accounts
@ Prints all ctandard financial reports

® Upto 99 user-defined departments

Accounts Receivable & Billing

# Open item or balance forward

® Yerfies customer credit imit at mvoice entry
® Supports service or inventory billing
= Prepares o st with d
® Maintains [ull cash flow analysis

& Prepares mailing labels and customer lists

ing motes

Accounts Payable

# (Cash disbursement management for all vendors
= Suppons hand written checks

* Automatically posts recurring mnvoices monthly

PARTIAL LIST OF FEATURES

Inventory

e Up o 12 digit alphanumeric part numbering

® Supports standard , averaee / suggested resale cosung methods
® [ntegrated with Sales and Purchase Order systems

Purchase Order

® Maintains PO and Inventory files

® Prints confirming POs

® Prinis pnce vanance report by pan number
& Maintains vendor purchase history

Order Entry & Sales Analysis

® Supports ordering and shipment of stock and non-stock items

e Handles partial ship / llations / ch of any 50
e Automauc credit checking duning 50 entry / invoicing ' billing
# Provides extensive sales analysis reporting

* Maintains MTD billing and booking totals

® Line item; total invoice discounts during SO entry and/ or invoicing

Point of Purchase {optional)

& Entry of invoices posts o all pertinem modules

® [nvoices stock / non-stock iems

® Line item discount and Lax application

& Verifies customer credit hmits

® Suppons cash/ check/credit card/ payment on account and returns
® Controls electronic cash drawer

$249.95
5 149-95

® User defined aging periods
* Prints vendor mailing labels and lists

Payroll & Job Costing
& Suppons labor related job costing
® Maintains federal, state and local tax wbles
® Handles vacation and sick leave tme
L = Prints W-2 fonms and 941 information

Trademarks: CP/M - DRI; dBASE - Ashton-Tate;
MS-DOS - Microsoft, PC-DOS - IBM

CALL TODAY

nationai (800) 821-8778
canromia (800) 521-7182

Hours: Mon - Fri8 am - 5 pm PDT

DEALER INQUIRIES WELCOME.
a“ugn 3154.F E La Palma Ave
Anaheim. CA 92806

progucks e (7146300446
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Keyboard Codes, Menus,
And TURBO Pascal

J- R. “Jeff” Jeffrey
2300 Lear Lane
Austin, TX 78745

Copyright

Introduction

Going to sleep watching ordinary, nay, plain menus on your
Z-100. Would you love to make your menus sparkle and look like
professional work with TURBO Pascal, butdon’t know how. Well
then, listen up, this article is for you.

I was in the same boat or menu screen, as it were, going to sleep
punching one, two, or three for my choice when [ said to myself,
“Self, there has gotta be a better way.” Having just figured out via
the kind services of this magazine’s June 1984 issue and Richard
Kolmar, “Here’s More On The Z-100 Key Click”, page 97, how to
interpret escape cudes for use in AUTOEXEC.BAT files, my inter-
est was definitely piqued.

My need for an above ordinary menu was for use in programs
written on my home machine concerning Operations Research
Analysis. | ran into a situation where it was necessary for me to
pick one of three printers on which to plot a cumulative prob-
ability distribution. Of course, they all used different codes to
compressthe printand change linespacing fromsixto eight lines
perinch, so | needed a way to choose between them orto abort
theroutineif | had none of these printers attached or didn‘twant
to print the graph. Thus, was born, a living color, direction arrow
operated, choose with return, menu.

All That Sparkles Is Color

Now it's time for all those folks in the back row who are bored
with my ramblings about whys and wherefores to wake up,
because I'm going to tell you a few things not found in the books
(or at least not that | could find in any form usable by a human
being). Let’s start with how to generate color.

If you've used TURBO for any length of time, you realize that
Borlund didn't put a color routine in TURBO for us non-clone
users, The routine to generate color is the first procedure in our
demonstration program, TESTMENU.PAS. All you really need to
doissend a four part escape code sequence to the screen via the
write statement. See page 10.50, in the Z-100 Technical Manual,

hereafter referred to as TM-100. Since you will want to use num-
bers as your actual parameters, this routine must also convert
integers to string, i.e., the standard procedure str(num-
ber,character), page 70, TURBO, Version 3, Reference Manual,
hereafter referred to as TRM. All you need to do is type Color
(5,1), to get cyan foreground with blue background, my favorite
combination, while a similar statement using another combina-
tion, say Color(7,0) for white on black, changes it.

Passing Menu Lines

The very first type declaration, the one for Menuline, allows the
passing of the actual menu line statements between two pro-
cedures which reference each other. This is poor programming
practice, but | couldn’t figure out another way without using for-
ward references or embedding the actual menu lines in pro-
cedure Menu, neither of which | wanted to do. The var dec-
laration for MenulineNr allows passing that variable between
proceduresnecessary to firstset and then reset the printer. If you
use the menu procedure more than once in a program, you will
need to specify more than one of these variables for various
menu actions. Now on to the real meat of this exercise. The
Menu procedure itself.

Procedure Menu — Formal Declaration Statement

The formai declaration statement for this procedure contains the
capability to specify the horizontal and vertical positions of the
menu, MenuHorzPos and MenuVertPos, from the screen left
and top, respectively. You must also pass to the procedure the
number of lines of menu where the cursor will move, Nrlines,
andthearray, M, containingthe linesto be printed. The array will
besetupinaprocedure which usesprocedure Menu, hence, the
need to define this array as an external/global variable to both
procedures. Finally the formal declaration contains the variable,
MenulLineNr, which will be passed back to the variable of the
same name used to set the printer, then reset it.

Procedure Menu — Escape Codes

The real heart of procedure Menu lies in the constant declara-
tion section. It took quite awhile to figure out how to set this sec-

REMark = July = 1986

63



tion up because neither Zenith’s TM-100 nur the TRM tell you
that the computer powers up with key expansion enabled, thus,
requiring you to first check for an escape chararter for direction
arrow depression, and then requiring you to check ‘or ‘A" or ‘',
forup ordown, respectively. Thereare alsoafewstrange looking
characters showing in the constant declaration section: # and
A[.

The # is used to indicate to TURBO that the next set of numbers,
be they decimal or hexadecimal, represent a character, hence,
#27 or #$1B represent Escape. There is also another way to repre-
sent Escape, *[. Al of these codes are mentioned on page 45, of
TRM. The reason for using multiple versions of Escape was to see
if they all worked (they du) and because you can’tdeclare a con-
stant, like Esc = #27;, and then use it in a statement, like Reverse-
VideoOff = Esc 4+ 'p’;, in the constant declaration section, That
amounts to using variahles in the constant declaration section
and isn'tallowed. Therefore, | usad RVideoOff = A['p’; per page
45 of TRM, instead.

Procedure Menu — Logic

From this point on, the procedure is documented sufficiently to
understand, with some minor exceptions, so | will cut down on
my remarks and encourage you to follow the lugic.

The first“for loop’ positions the start of the menu on the screen
and prints the menu lines. The section following the “for’’ state-
ment returns the cursor to the first menu line, highlights it, and
then, by setting the boolean MenulineSelect variable to off,
makes sure stray codes don't indicate a line has been selected.

The real body of the procedure logic is contained within the
“(*motion selection*)” routine’s “repeat’ statement. This rou-
tine accepts asingle character from the keyboard, tests it to see if
itisthe code for Escape (Fsc), ifso, asecond characterisread from
the keyboard buffer asif a second key depression had occurred.
This second character is tested for the code for Up or Down. If
the code for Up or Down is found, then the cursor is positioned
at the beginning of the current line and highlighting is turned
off. Following this action, the cursor is moved up or down as
appropriate and highlighting is turned back on at the appro-
priate line. If the position from which the move is te occur is
either the first or last menu line, then the cursor is moved (o the
last or first menu line, respectively. Lastly, if the carriage return or
enter key was depressed, then the procedure is terminated and
MenulineNr is passed back to its storage variable for later use.
The last statement before the line end (*procedure Menu*), i.e.,
RVideoOff, isrequired to stop reverse video fromtaking over the
screen after you have left procedure Menu,

Procedure SetPrntr —

Dressing Up The Menu And Providing The Lines

The Menu procedura is designed 1o be called by another pro-
cedure, such as procedure SetPrntr which iswhere you will find it
used in this program. Procedure SetPrntr has some escape codes
defined in its constant section, only two of which have not been
defined elsewhcre. The codesunique to SetPrntrare used toturn
the cursor off and on, positioning still works, you just don't see
the cursor Theescape codeswhich are defined here, aswellasin
procedure Menu could have been defined as global codesto the
whole program, but i didn‘t do it that way for two reasons: 1)
clarity and 2) portability of the procedures, i.e., you can under-
stand the procedure and you don't have to add extra baggage to
your mainprogram to get the procedurestowork. Notc also, that
the constant section of SetPrntr is where you must specify the
numberof lines,nyour menu, aswell asits position on the screen
relative to the top and left side.

The only other esoteric declaration is the var declaration for
array M. This array is used to pass the actual menu lineswhich will

appear on the screen to the menu procedure. Itis the only type
declaration in the program which must be declared in the pro-
gram type section. Now on to the use of SetPrntr and Menu.
Procedure SetPrntr — Menu Information

A little housekeeping is performed first. We turn off the cursor,
clearthe screen and set the color to cyan on blue for the header
line of the menu. The first line is printed followed by a move to
the position of the explanatory portion of the menu and another
color change to red on yellow. Thatinformation is printed using
highlighting to make part of it stand out. For those of you unfor-
tunate enough to own only a monochrome screen, you may rest
assured that this entire set of changes for color and highlighting
purposes will wark on your machine by showing changes in
intensity rather than color changes.

Procedure SetPrntr — Loading And Using The Menu

Next, the menu lines are loaded inte array M, the color is once
again changed to cyan un blue and procedure Menu is called.
Following execution of procedure Menu a case statementis used
to take the chosen menu line number and convert it to active
codes forsetting up your printer. These codes may differ for your
printer, and therefore, changes may be required in this part of
the program. If you plan to use this menu routine as | do, this is
where you apply your choice from the menu to the outside
waorld.

Procedure SetPrntr — Close Out

At this paint, the color is changed back to white on black, the
screen is cleared, the cursor is turned back on, and we are ready
to move on to the last procedure of the program, ResetPrntr.

Procedure ResetPrntr

This procedure needs no comment except to say that the codes
in it come from your printer manual. From here we proceed to
the very short body of the program itself.

The Body

You thought we would never get here, right? Wrong. I'm just a
bit slow and | made the assumption that the average reader
would have as much difficulty understanding the arcane world
of escape codes as | did.

The body of the program does nothing more than provide a
setup to let you go around sending codes to a printer that isn’t
there, i.e., PrntrMenuloc := 99;, or assuming you have one of
the printers, it executes both Set and Reset Prntr followed by the
program end statement.

Conclusion

This article was written because of the amount of trouble | had in
figuring out how to use escape codes with TURBO Pascal. The
programisa great deal more verbose than needed for operation,
but it helps when you are trying to learn a subject such as this, or
youare trying to modify someone else’scode. Even though I find
the use of escape codesabit esotericin TURBO, other versions of
Pascal are a lot worse. | hope you get as much use out of your
sparkling menus as | have out of this one,
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Compatibility WILDFIRE suspasses processor chip additions for compatibility
Featuring A daughter board, higher speed replacement chips for
to mount on the front panel, and hardware reset switch.

with attractive front panel, complete installation
instructions, and reliable daughter-board design
for only $249.

Price software Wizardry brings you WILDFIRE,
Software Wizardry by calling (314) 724-1738.
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Patch Page

Pat Swayne
HUCG Software Engineer

This article contains patches for H/Z-100 KEYMAP (885-3010-
37), PeachText (H/Z-100 configuration), and the HUG File Man-
ager (version 2).

KEYMAP Patch

The patch for KEYMAP that was presented in the April 1986
REMark contained a typographical error. This patch is to allow
the MS-DOS 2 version to run on MS-DOS 3. To make the patch,
create a file called KEYFIX.DAT that contains these lines:

AASE
JNB A49

w
Q

Copy this file and DEBUG.COM to your KEYMAP disk, log on to
the disk, and enter
DEBUG KEYMAP2 COM <KEYFIX DAT

at the system prompt, and hit RETURN. Do it three more times,
but with KEYWS2.COM, KEYBAS2.COM, and KEYSYS2.COM in
the command line instead of KEYMAP2.COM. After those files
are patched, they can be used with either MS-DOS version 2 or 3.
The UNMAP program must also be patched. To patch it, make a
file called UNFIX.DAT that contains these lines:

ALODB
JNB 111

W
Q

Copy this file and DEBUG.COM to your KEYMAP disk, log on to
the disk, and enter
DEBUG UNMAP2 COM <UNFIX.DAT

at the system prompt, and hit RETURN. UNMAP2 will be patched
for use with either MS-DOS version 2 or 3.

PeachText Patch

When PeachText is set up for use on an H/Z-100 (not PC), it will
not work properly with the Hug Background Print Spooler, be-
cause itdoes not print via the DOS. To patch it so that it will work
with the spooler, create a file called PTPCH.BAT that contains
these lines:

REN PT.EXE PT.BIN

DEBUG PT.BIN <PTFCH.DAT
REN PT.BIN PT.EXE

Create a file called PTPCH.DAT that contains these lines:

AZEQC
MOV AH.5
INT 21

General - 16-Bit 1

OR AL, AL
NOP
NOP
NOP

W
Q

Copy PTPCH.BAT, PTPCH.DAT, and DEBUG.COM to any Peach-
Text disk containing PT.EXE, log on to the disk, and enter
PTPCH

atthe system prompt, and hit RETURN. Repeat the procedure for
all other disks containing PT.EXE. Note: PeachText must have
been fully installed for use on an H/Z-100 before you make
the patches.

HUG File Manager Patch

The HUG File Manager (version 2), released as HFM2,COM on
disk on 885-3025-37, and as HFM on the updated release of 885-
3020-37, has an error in that the attribute designation is not cor-
rectly set up when the program accesses a disk directory, The
result is that files may not be displayed correctly after certain
operations, such as the Rename command. The patch presented
here is for HFM2.COM or HFM.COM dated 6-07-85. To make
the patch, create a file called HFMPCH.DAT containing these
lines:

A32EC

MOV CX.9
NOP

W
Q

Copy this file and DEBUG.COM to your disk containing HFM
.COM or HFM2.COM, log on to the disk, and enter

DEBUG HFM.COM <HFMPCH.DAT

or
DEBUG HFM2.COM <HFMPCH.DAT

at the system prompt, and hit RETURN. The patch will be in-
stalled. If you would like to patch the source code, load HFM
.ASM OR HFM2.ASM into your editor and locate the label GET
__DIR1:. Add a line after this label as shown below:

GET_DIR1
Mov CX.0

Reassemble the program, and it will work properly. If you would
like to modify the HUG File Manager so that it will show hidden
files in the directory display (that are not normally shown), use
MOV CX,6 instead of MOV CX,0 in either HFMPCH.DAT or the
source code.
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The H89 SPEED Center

(4MHz mod $45

An easy to install plug-in module. No frace cutting or soldering.
Speed may be loggled with software. Includes a replacement
ZB0A (4MHz). Includes CP/M software suppon for Heath, CDR
Systems and Magnolia. Call or write for info on HDOS support.

kg_pecify disk format )

(CDR Super RAM 89 k

Make your H89 a speed whiz with this board and the included
RAM drive software. With our 6MHz mod and the RAM drive, the
Heath BIOS assembles (using MAKEBIOS) in less than 1%z
minutes! Note our discount prices!

Main board w/o RAM - specify disk format. ... .. $175
Expansion board w/o RAM. ... ............... $69
Main board w/512K RAM. . .. ................ $239
System w/MEGABYTE RAM. ... ... ... ...... $369
CleekOpHON. .oi e svawmnennm s saes & $45
\SCSI option......................ooooiiin. $85})

(REP3 - Automatic Key i
Repeat

Stop wasling time - make full use of the repeat function just like
the Z100. Simple plug-in installation on your keyboard
assembly. Hold any key down for half a second and the key
begins repeating. Combine thig with our 4MHz mod and make
WordStar fly! Provision for a defeat switch.

(WSPATCH $20 )

Adds H19/HB9 function key patches to versions 3.0 or 3.3 of
WordStar. Key funetions similar to the PIE editor. Includes provi-
ston for redefining the keys by the user. Also includes a printer
\_driver for the Epson MX80/FX80 printers. J

(EMULATE )

Allows the H89 to read/write to the following disk formats.

(6MHz mod $59 )

Similar to our 4MHz modification, but increases the CPU speed
to 6MHz. Requires some soldering on the CPU board. Includes
a replacement Z80B (6MHz). May require replacing additional
parts. Some technical knowledge is recommended for installa-
Qon CP/M support only. Specify disk format .

‘CDR Controllers b

Double density disk controllers. Includes board, instruction
manuals, ROMs and software. Allows control of 5 and 8 inch
drives. Includes BIOS source code and some useful utilities.
Please include your CP/M s/n when ordering.

For the H89 FDC-880H. .. .................. $349
. J

(TIM2 - Real Time Clock |

This circuit installs in the left hand expansion slots of the
HB9 or HB9A. Can provide application programs with time
and date information. Includes battery backup for con-
tinuous timekeeping when the computer [s turned off. Pro-
gram access to the clock is through an I/Q port. The port ad-
dress is user selectable by means of a jumper. Requires
soldering 4 wires to the CPU board. A prepared ribbon cable
is included.

BB s s i s woi a0 A G A0S S T $65
ASSOMDIGT ... v ivn s s s v e $75
Software on disk - specify disk format. ......... $10

DATESTAMPER

Product of Plu*Perfect Systems. Provides automatic time
and datestamping for CP/M 2.2 files. Works with many real
time clocks, including our own TIM2 product.

Actrix Eagle Il Morrow MD Superbrain Jr :

AMPRO Epson QX-10 NCR DecMate 5 Televideo tionfeursor key patch for the H19/H83.

Beehive Tpr Fujitsu CP/MB6 NEC PC-8001A TRSH0-1 CPIM CP/M - specify format. ..................... $115

COR I8M CP/MBS Oshorne § TRS80-3 CPIM 3 : i

Cromemco IMS 5000 Cirona TASE0-4 CPIM \MSDOS SPeCIfV comp"“er """"""" $1 gsj

DEC VT180 Kaypra I PMC MicraMate Visual 1050

DEG Rantow Magnoia RoyaliAdier Kerox 620 / N

Sanyo 1100 Zorba

Now includes 44 formats! Uses a modified BIOS which is includ- DlSK ETTES

ed with the program. Allows reading of 40-track disks in an High quality private label diskettes at an economy price.

80-track drive. 5" SSDD 10 hardsector............. $16/box of ten

For H37 withHeathCP/M. . ........... e $59 5 BSDD: o cnis i ive vin v 895 0 $18/box of ten

F%r CDRBIOS 2.9 . cocvpmavimvisavsin e saes $49 8"V SSDD i mas s s we ses weE ua $26/box of ten

Check for Magnolia version. YDSDD. . e 29/box of ten
X4 - J AL : ¥

\CP!M -specifydiskformat.................... $45

ﬁEWWORD = the better word

processor from NewStar Software

Faster than WordStar, same commands as WordStar,
MailMerge feature is built-in, supports more printers, has an
undelete function and excellent documentation. includes WORD
Plus spelling checker by Oasis - normally a $150 item by itseif!
We offer this package at discount and also include a func-

ANALYTICAL
PRODUCTS 509/564-3687

@0663 Ave. 352 Woodlake, CA 93286

Specify Disk Format on Software w
CALL OR WRITE FOR CATALOG PRICES SUBJECT TO CHANGE

Terms. Check or Money Order - VISA/MC - C.O.D.
Add $3 per order for shipping and handling
California residents add 6% 1ax

/




General B

- On The Leading Edge

ZPC And Other PC Emulators

For The Z-100

No review of PC emulators for the Z-100 series would be com-
plete without talking about Pat Swayne’s (HUG's) dynamite ZPC
emulator. ZPC was developed last year and has matured into a
rather spectacular (not to mention best selling) piece of HUG
software. ZPC, and its hardware companion ZHS that appeared
inthe Aprilissue of REMark, provide an inexpensive way to make
the Z-100 quite compatible with a lot of PC software.

In addition to looking at ZPC, | have also included a summary of
ZPC, Easy PC, and the Gemini Emulator Board. The intent of this
summary is to help you answer the question: “Which emulator is
best for me?” Plus | have another alternative that may surprise
you.

For those of you who have the Z-150, no doubt you are finding
articles about the PC emulation on the Z-100 to be somewhat
boring. The good news is that this is the last of the planned
articles on PC emulation (at least for @ month}. And as you will
see, there are some new developments that promise to provide
you with some additional information.

Introduction To ZPC

ZPC is certainly one of the most innovative software packages
available on the market today. It provides a VERY clever ap-
proach to the subject of PC emulation on the Z-100, and we can
thank HUG's intrepid Pat Swayne for that. As | have said before,
there is always a price to pay when you try to “modify” the Z-100
so that it will run PC software, and ZPC is no exception to that.
However, the most spectacular part of Pat’s program is that he
was able to provide most of the PC hardware features through
the use of software — aremarkable approach that requiresanin-
depth understanding of both PC and Z-100 architecture, not to
mention some of the sophisticated programming required 1o
accomplish the end result.

ZPC is amemory resident utility that emulates the PC keyboard,
printer 1/0, disk [/O, and both the monochrome and color/
graphics adapters of the IBM PC. The ZPC disk actually contains
two different ZPC programs: ZPC.COM (for 768K memory) and

William M. Adney
P.O. Box 531655
Grand Prairie, TX 75053

ZPCSM.COM (forsystems with less than 768K memory). We will
look at those in a minute,

The latest ZPC disk has a total of 38 files including 13 COM files.
Twelve ASM files are included, 9 ACM files (assembler source for
support), 2 PIC files for the DEMO program, a PATCHER.DAT
file, and the always present README.DOC. The ZPC.ASM file is
conditionally assembled to provide either ZPC.COM or ZPCSM
.COM, sa that is why there are only 12 ASM files to support 13
COM files.

The Hardware Configuration

Your hardware configuration is definitely the critical factor in
determining what IBM PC software that you can run with ZPC.
That is the reason that two ZPC programs (ZPC and ZPCSM) are
provided on the disk. My H-100 has been upgraded to the new
motherboard so that | have 768K present in three banks of 256K
RAM chips. In order to realize the maximum PC compatibility
available with ZPC, you must have exactly (and only) 768K of
RAM in your system. That is one of the “prices” of PC com-
patibility with ZPC, although you still can have some PC emula-
tion capabilities with less memory.

PC Memory Addressing

While that may seem to be an unduly harsh restriction for PC
compatibility, youcanthank thedesignersofthe IBM PCfor that.
Most people know that IBM PCs have an “inherent’”” memory
limit of 640K, but the reason for that is somewhat obscure. The
reason for that limit is due to the fact that PCs use the memory
above 640K as reserved memory. Part of that restriction isdue to
an inherent limitation in the 8088 CPU which includes a max-
imum of one megabyte of memory addressability and 64K of
1/0 addressability.

A quick look at the Z-150 Programmer’s Reference Manual
(page6.10) shows a systerm memory map thattells us that memory
above A0000H (655,360 decimal) is reserved for one thing or
another. For example, monochrome video memory begins at
BOOOOH (720,896 to 737,279 decimal), and color/graphics begins
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at B8000H (737,280 to 753,663 decimal). Since 768K of RAM
amounts to 786,432 decimal bytes, Pat has used the top 64K of
Z-100 memory to emulate the PC monochrome and color/
graphics capability of the IBM.

What does all of that technical discussion have to do with ZPC?
The point is that an overwhelming percentage of the PC pro-
gramsdo NOT use BIOS or DOS routines for writing graphics and
textdisplays. These programswrite DIRECTLY to the video mem-
ory addressesand totallyignore the BIOS and DOS. Forexample,
Ifound that the Z-150 WordStar program does this. Although the
program seems to work, it is rather disconcerting to see a blank
screen when you are expecting to see the main menu. Unlessyou
have a photographic memory, you will find itimpossible to make
any file changes with the Z-150 WordStar on a blank screen.

The end result of all this is that unless you have exactly and only
768K RAM in your 100, you will only be able to run a small per-
centage of PC programs. So much for the memory restriction.

The ZPC Disk Programs

As previously mentioned, two ZPC programs are included on the
disk for the different memory sizes. One of the nicest features of
ZPC is that you can switch back and forth from the Z-100 mode
and the PC mode. Once ZPCisloaded into memory, all you need
to dois use PC.COM to activate the PC mode. Z100.COM is used
to return to the Z-100 mode.

PATCHER.COM is used with PATCHER.DAT to patch programs
that write to video memory on the IBM PC. Most of the popular
programs access ports that do not exist on the Z-100. This pro-
gram and data file are provided so that non-technical users can
patch some programs without having any technical knowledge
of assembly language. More on that later.

SETZPC is a configuration program that allows you to set ZPC
defaults for video mode, font style, intense white and color
emulation, blinking, normal monochrome color, graphic mode
cursor on or off, Num Lock default, and emulated system mem-
ory size.

Since some PC programs require that the ANSI.SYS device driver
be installed, the ANSISYS program loads that function. Once
loaded, it can be activated or deactivated by the SETANSI pro-
gram. My experience is that you won’t need this feature very
often, but it is a thoughtful addition.

Four more programs provide program fixes of one kind or an-
other to allow PC programs to run under ZPC. You can patch a
compiled GW-BASIC program to run under the small memory
version of ZPC with FIXCB.COM. QuickBASIC programs can be
patched to run under ZPC with FIXQB.COM. The Z-100 PSC
{Print Screen) utilities will run under ZPC if they are patched with
FIXPSC.COM. And FIXFWII.COM specifically patches Frame-
work 11 so that it will run under ZPC.

Last, but certainly not least, is a dynamite demonstration pro-
gram (DEMO,COM) that displays virtually all of the capabilities
of ZPC. Although it works fine in monochrome, it is really out-
standingin color. If you attended last year’s HUG Convention in
Chicago, you probably saw this demo at the HUG booth.

Running ZPC

ZPCis easytosetupand run. Inorderto run the DEMO program,
here is the sequence of commands:

ZPC (Load memory resident ZPC program)
PC (Enter the PC mode)

ANSISYS (Load ANSI.SYS emulation)
DEMO (Run the DEMD program)
Z188 (Return to Z-100 mode)

That's all there is to it! All of this is contained in the first three
pages of the documentation, so it is pretty easy to get ZPC up
and running.

Documentation And ZPC Supported Programs

Documentation supplied with ZPCincludes 27 pages of informa-
tion plus the README.DOC file on disk. The documentatian is
excellentand describes just about everything you would want to
know about the programs. In addition, a copy of PAT’s April arti-
cle on the ZHS (ZPC Hardware Support) board is also included.
The ZHS provides the capability to run a number of programs
without having to patch them first.

Since it is not altogether obvious what programs ZPC can sup-
port, | have shown the information provided in Appendix A of
the ZPC documentation as Listing 1. Additional information will
be published in REMark when it is available.

The following is a list of programs that have been tested under
ZPC Version 2 (with 768K of memory, as of 3-18-86.

Program: See Notes:

BENCHMARK Word Processor vers. 4.4 1
CORNERSTONE database 1
Compiled PC GW BASIC Programs 1
Compiled QUICKBASIC PROGRAMS 5
DAC EASY ACCOUNTING 5
DBASE 11 version 1.1 2
DBASE Il + version 1.0 2
EDIX version 2.05 2
EINSTEIN WRITER version 7.2 2
ENABLE version 1.1 2
FRAMEWORK version 1.1 2
FRAMEWORK 1l version 1.0 2
GW BASIC (Zenith PC versions) 2
LOTUS 1-2-3 release 1A 2
LOTUS SYMPHONY 1
MICROSOFT WORD vers. 1.1 (Zenith PC) 2
MICROSOFT WORD version 2.0 1
MULTIMATE version 3.3 2
MULTIPLAN version 1.2 (Zenith PC) 2
NORTON UTILITIES 1
PC FILE 1
PC PALETTE version 1.0 3
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PC WRITE version 2.4 or 2.55
PRINT MASTER

RUN/C

SIDEWAYS version 2.02
SUPERCALC3 version 2.02

TURBO PASCAL

VOLKSWRITER DELUXE version 2.0
WORD FINDER

WORD PERFECT version 4.1 |

Notes:

1. Runs without any patches or hardware support.

2. Runsinthe monochrome mode without any patches or hard-
ware support.

3. Runswithout patchesif the ZPC Hardware Support circuitry is
installed. Otherwise, you must use the patches supplied
with ZPC.
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4. Copy protection must be removed before you can run this
program.
5. Requires a special patcher, supplied with ZPC.

Listing 1
ZPC Supported Programs (from ZPC documentation)

The ZPC Keyboard

Like all PC emulators, ZPC has keyboard emulation so that I1BM
PC key functions can be accessed. PC key functions and their
Z-100 counterparts are shown in Listing 2.

PC Key Z-100 Key(s)

Alt HELP

Num Lock F11

Scroll Lock F12

Home Keypad 7 or HOME

End Keypad 1 or SHIFT-HOME

PgUp Keypad 9 or D CHR

PgDln Keypad 3 or | CHR

Ins Keypad 0 or INS LINE

Del Keypad . (period) or DEL LINE

Cursor Keys Keypad 2/4/6/8 or Z-100 cursor
keys

Keypad Plus (+) SHIFT-Keypad minus (-)

PrtSc (unshifted) SHIFT-F11

SHIFT-Tab (back tab) SHIFT-HELP

CTRL-RETURN LINE FEED

CTRL-SHIFT-RETURN
CTRL-Num Lock

SHIFT FO then LINE FEED
FO then F11 (See note 1)

CTRL-Break FO then F12 (See note 2)
Alt-Break BREAK (See note 3)
SHIFT-PrtSc SHIFT-F12 (See note 4)
CTRL-[ FO then [ {See note 5)
Notes:

1. This combination suspends program operation temporarily.
It can be used like CTRL-S to suspend listing on the screen,
except that it always works, where CTRL-S might not. After
suspending operation,, type any key to resume.

2. This combination is used to hold the execution of a program
and return to the system. You can usually use CTRL-C in-
stead.

3. This combination empties the type-ahead buffer. The BREAK
key by itself does this on a Z-100.

4. This combination dumps the text on the screen to a printer.
While ZPC is in the PC mode, this works even if you do not
have a screen print utility loaded, but itis only a textual (not
graphic) dump. If you want to dump graphics, load a Z-100
(not Z-150) graphic screen dump utility AFTER loading ZPC.
Before you can use the Z-100 screen dump utility with ZPC,
you must patchit. Just copy the utility and FIXPSC.COM (from
the ZPC disk) to the system disk, log on toit, and enter: FIXPSC
prog; where: prog is the name of the screen dump utility.

5. CTRL-[ is normally the same as an ESCape, but CTRL-[ pro-
ducesadifferentscan code from Esc, so youshould use FO and
[ when a program specifies CTRL-[.

Listing 2
ZPC Keyboard for PC Emulation

Z-100 Port Configuration

Because of the fact that you are essentially using the configured
Z-100BIOS, there are very few, if any, port changes that will need
to be made to run most software. The first unit of each PC 1/0
device driver (COM?1 serial and LPT1 parallel) is mapped to the
PRN device on the Z-100 J-1. The second unit of each (COM2
serial and LPT2 parallel) is mapped to the AUX device on the
Z-100 J-2.

The best news is that a PC program that is configured to use a
parallel printer (normally LPT1) will actually use the device that
was specified in the MS-DOS CONFIGUR command. | have
MS-DOS and my trusty H-25 printer connected to J]-1. Word Per-
fect 4.1 for the IBM PC seemed to have no problem with that
since printing seemed to work normally after | changed the print
parameters within Word Perfect for the H-25.

Running PC Software

I ran Word Perfect 4.1 in the monochrome mode, and there
seemed to be no problems. | also happened to have a copy of
Norton Utilities 3.1, and that also seemed to run with no prob-
lems as advertised. 1 did not attempt todo any “fixes” to the disk,
but it was interesting to see Norton run under the standard
Z-100 M5-DOS 3.1.

Itis unfortunate that | do not have more PC software to test, but
those two programs seemed to run just fine.

My Opinion Of ZPC

Performance of ZPC seemed to be on a par with what [ normally
expect in the standard Z-100 mode for either CP/M or MS-DOS.
I did notdo any specificbenchmarks, but I didn‘t notice any per-
formance degradation. Although | suspect that ZPC may slow
down the Z-100 just a little, | certainly could not see it,

ZPC hasa couple of special advantages that | haven't seenin the
other emulators. The biggest advantage is that you don’t have to
buy another DOS. ZPC works under the standard Z-100 MS-
DOS. | specifically tested programs using Z-100 MS-DOS Ver-
sion 3.1 with no problems.

The otheradvantageisthatyou can switch between the PC mode
and the Z-100 mode without rebooting your computer. Being
able to easily move back and forth between both modes is a very
significant advantage in my opinion. As | said before, Pat has
developed a very sophisticated and clever program.

If you haven't builtthe ZHS board, perhaps the biggest disadvan-
tage of ZPC is that PC software usually must be patched in order
to run. In some cases, ZPC requires that existing copy protection
be removed in order to run the program. This is specifically true
for software that uses the Softguard protection scheme. Informa-
tion about some utilities (i.e. UNLOCK and UNGUARD) that can
remove the copy protection is listed in the ZPC documenta-
ton.

Speaking of the documentation, it is excellent. For those pro-
grams thatare notspecifically listed in Listing 1, the technical sec-
tion describes in detail how to find and patch code for ZPC.
Thereisawealth of otherinformation included in the pages. The
information for both Listings and much of the technical informa-
tion about 1BM PCs was taken from the ZPC documentation.

If ZPC supports the program(s) that you want to run or you want
to experiment, | can certainly recommend ZPC as a VERY inex-
pensive way to run popular PC software. If you purchased ZPC
Version 1, Pat Swayne tells me that you can get the update to Ver-
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sion 2 by sending in the original disk and $20.00to HUG as listed
at the end of the article. If you have both ZPC Version 1 and the
ZPC Support Disk, send in both original disks and $15.00 for
the upgrade.

PC Emulaters — A Summary

At this point, there are apparently three choices if you want PC
emulation of the Z-100. The Gemini Emulator Board was re-
viewed in the January issue. The Easy PC was reviewed last
month. And we just finished talking about ZPC. What's the
best?

As usual, that depends on exactly what YOU are looking for, If
you are planning to do alot of heavy duty work with PC software,
there is one clear choice: the H5-148-47 kit. Whoa! That was not
even in the running . . . was it? Of course it was! | specifically
noted the requirement for heavy duty work with PC software.

The pointis that, if you really want to get into the PC compatible
software, you really should have a PC compatible, In addition,
you can get that performance for $899.00 (less HUG discount). In
addition to the kit, you also receive the MS-DOS, and the
Spring/Summer 1986 Heathkit catalog has a special so that you
also get a FREE HVM-122A monochrome monitor. By the time
you spend the money for the Easy PC plus the Z-150 M5-DOS
operating system, you are within about $20.00 or so of a COM-
PLETE PCcompatible system. And of course, the HS-141 features
two clock speeds: 4.77 Mhz (standard) and 8 Mhz for dynamite
performance. Based on cost versus performance, the H$-148 kit
is a clear winner ., . and the best alternative.

Perhaps you don’t have the physical room or the inclination for
another computer system, but you still have a fairly heavy re-
quirement for PC software. In that case, | recommend the
Gemini Emulator Board. As | said last time, the Easy PC (and 1)
destroyed the 8088 socket on my Z-100 motherboard twice in
addition to wiping out 23 megabytes of data on my Winchester
due to an Easy PC ROM problem. Even now, 1 am still not con-
vinced that the Easy PCisready for the field because I continue to
hear about various installation and hardware problems. Al-
though 1 am quite confident that UCI will correct all of the prob-
lems {they did send me a new system board), | remain uncon-
vinced.

On the other hand, I had (and have) no problems with the
Gemini on my H-100. t have the new board thatrunsatboth 5and
8 Mhz. | have been running it at 8 Mhz for about a month now
with no problems. And the Gemini Sound Board provides PC
audio emulation, so | have PC sound, too. Although the Gemini
cannot quite do all of the video emulation, it certainly providesa
remarkable degree of compatibility that should be satisfactory
for almost everyone,

{also admitto a certain amount of technical prejudice in favor of
the Gemini. | agree with Barry Watzman that the Gemini has a
technical elegance that the Easy PC does not have. Furthermore,
the Gemini requires much less hardware, and that usually has a
higher degree of reliability and less maintenance costs because
of the reduced amount of hardware.

ZpPC is certainly one of the finest pieces of software that | have
ever seen, And if you are so inclined, you can significantly im-
prove performance by adding the ZHS board. For those of you
interested in ZHS, Bob Ellerton tells me that Software Wizardry is
considering making the ZHS available in the near future. Watch
for the announcement in REMark about that.

From a technical perspective, | really like Pat Swayne’s approach
with ZPC since it is also a technically elegant and sophisticated
approach to solving the PC compatibility problem on the Z-100.
And from a price versus performance perspective, it is impos-
sible to beat.

What Else Is New?

This summer promises to be extremely busy, and | have all kinds
of new goodies coming up, From a personal perspective, | have
finally decided to get the H5-241 kit with a 20 megabyte Win-
chester hard disk. lam NOT selling my H-100, however; | learned
my lesson the last time and have been sorry ever since that [ sold
my trusty H-89. In any case, [ will letyou know about the 241, but
I dont expect to get it for a couple of weeks yet.

[ also have several other things that will be coming up this sum-
mer. I will be taiking about atleast one new product from Zenith,
and 1 think that you will find those announcements quite inter-
esting. In addition, | also have some announcements of a more
personal nature that will be forthcoming this summer.

My consulting business (Adney & Associates) has been keeping
me quite busy selling and writing about Heath/Zenith com-
puters. One of the hazards of being a freelance consultant and
writer is that there never seems to be enough time to do every-
thing. | am now working eight days a week in an attempt to get
thingsdone, butitisclearthat i will need atleastaten day week to
even come close.

And by the way, if you have either Z-100 or PC hardware or
software that you feel would be interesting to Heath and Zenith
users, please let me know. | have found a number of good prod-
ucts that | regularly recommend to my consulting clients as a
result of thevendorsupport for my articles over the last two and a
half years. Hilgraeve’s HyperAccess is probably the most out-
standing example of a product that | have talked about in this
column. You may also have noticed that HyperAccess has re-
cently been added to the Heathkit catalog.

Help On The PC Cursor

One of the things that | have truly disliked about the 1BM PC and
compatibles is the blankety~blank blinking underline cursor. |
have always thought that the underline cursor was difficult to
see, and | really can’t stand the blinking.

The first assembler praogram | ever wrote for my H-89 was to set
the block, nonblinking cursor. | moved that over to my H-100
with no problem since the escape sequences are the same. Try-
ing to do that on a PC is a slightly different story,

One of the nicest features of the 1BM 3278 series display ter-
minalsisthat you canchangethe cursortype by pressinga couple
of keys. It’s easy to change from underline to block and blinking
to nonblinking. Not quite as trivial on the PC.

Getting the block cursor is no problem. All you have to do is use
the Video 170 Interrupt 10H, set the AH register to one, and set
the CH and CL registers for the starting and ending scan line, re-
spectively. But | have vet to figure out how 1o stop the cursor
from blinking. There must be some incredibly easy way to do this
that | haven’t been able to figure out,

in short, HEELLLPPPP! Based on the letters that | get from you,
there must be at least one person who knows how to do this. I've
been fooling around with this using C and assembler, butall I've
beenabletodoisgetthe blinkingblock cursor. 've asked a num-
ber of my local friends, but they don’t know how to do it either.
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So | decided to ask my national friends. And by the way, | will
publish the program in this column giving credit to the first per-
son who sends me the information or a working program.

Laptop Computers

Zenith has certainly had its share of good luck lately with the
government contracts. And after reading about some of 1BM’s
new products, it becomes clearer why Zenith has been cho-
sen.

[ am thinking about the IRS selection of the Z-171 laptop. If you
haven'tseen the IBM laptop, itis a disaster in my opinion. | doubt
that anyone, including IBM, can force a new disk drive standard
for the new 3-1/2" drives that come with their laptop. They also
announced that 3-1/2" drive support would be available for the
XT, but I'm not sure when that is supposed to be available.

Although a few vendors have announced 3-1/2" support, it is
difficult to understand how that will help the six million IBM PCs
and compatibles that are currently in the field. Since alarge per-
centage of those are in the business environment, can you imag-
ine the headaches for the microcomputer manager in a large
company. | have recently had a number of calls from clients
interested in the Z-171 for the simple reason that it has 5-1/4"
disk drives. Of course, the publicity surrounding the IRS an-
nouncement helped quite a bit, too.

Aside from the 3-1/2" drive issue, the PC laptop is apparently
something less than PC compatible. Given the idea that a laptop
is for “on the road" use, itis difficult to understand why a laptop
would be designed thatis nottotally PC compatible. Thatis also a
reason that | have received lots of calls about the Z-171.

The Head In The Sand Trick

Bill Gates, Chairman of Microsoft, still has his head in the sand.
You may remember that he made a comment a couple of years
ago to the effect that he thought that 640K was the maximum
amount of memory that anyone would EVER need. A number of
people have remembered that and have criticized him eversince
for that comment.

And he has done it again. A front page story in the April 28, 1986
issue of InfoWorld attributed the following to Bill Gates: “If
somevunedoesn’tthink that 16 megabytesof memoryisenough, |
wish they'd tell us why”.

Wellson (Bill is younger than | am), let me tell you why. Let’stake
alook back through ashort history of data processing, in general.
| can remember when four megabytes of main memory in a
mainframe computer was the ultimate. | can also remember
when just one megabyte was considered the ultimate. Although
some of the smaller mainframe computers today have a four
megabyte main memory as standard equipment, big mainframes
usually have some multiple of 16 megabytes of memory. Given
enough money, you can buy a mainframe (e.g. IBM 3090) with 64
megabytes of main memory. This memory increase was a direct
response to the need for faster and more powerful multiuser
operating systems featuring a real-time multitasking capabil-
ity.

And soitis with microcomputers. You thought that 640K was the
ultimate four or five years ago. Today, you think that 16 mega-
bytesis “enough”. Itwon’t be. Yesterday, memory was designed
for 4K, then 16K, then 64K, and now 256K memory chips. Tomor-
row, memory will be designed for one megabyte chips and
beyond. If the history of both mainframes and micros doesn’t
convince you, there is at least one other factor to be consid-
ered.

Current reports indicate that the 80386 will probably be the CPU
of the future. The 80386 has a four gigabyte direct address space
— 4,000 megabytes. Why in the world would anyone want to
impose a measly artificial limit of 16 megabytes on a CPU with
those limits? Why not design your new DOS 286/386 to handle
the maximum limit of the CPU?

Computers have been around for years. Fortunately or unfor-
tunately, | have already seen most of these mistakes made in the
mainframe environment. Copy protected software is another
one of those “experiments” that fizzled out in the mainframe
environment. Users would simply not stand for it because of
backup requirements among other things. Although copy pro-
tection is not dead in the microcomputer arena, many enlight-
ened vendors are removing copy protection from their products
and advertising the fact.

Although published reports indicate that Lotus FINALLY agreed
to remove copy protection from Lotus 1-2-3 for sale to the
government only, it was probably too little too late. Based on
reports about Zenith's sale of Z-200's to the military, it appears
that Lotus 1-2-3 was not in the contract. In case you did not
know, the government does NOT buy copy protected soft-
ware,

I wish that software vendors would check with some of us who
have had experience in mainframe computers. Many of the
“problems”, and not a few of the solutions, have been en-
countered in mainframes. It somehow seems that they could
take a lesson from past history, but | suppose that is too much
to expect.

IBM’s ““New’”” Keyboard

One of the other interesting announcements of late was IBM's
“enhanced’ keyboard. It has, among other things, twelve func-
tion keys! IBM has announced that this keyboard will be stan-
dard on all future XTs and ATs, and it’s being shipped with new
XTs and ATs that were introduced in April,

Many people are criticizing 1BM for the twelve function keys.
They have obviously never used an IBM 3278 series display ter-
minal which has always had at least 12 function keys (some have
24). Instead of beingontheleftside of the keyboard, the function
keys are now located acrossthe top like the “100. For my part, I've
always been a little puzzled as to why IBM did not have 12 func-
tion keys on the original PC keyboard since that was a well
established standard when the PCwasannounced. Even the “100s
have F1 through F12 plus a number of others,

Aside from the function keys, the keyboard itself has undergone
considerable rearrangement. The CTRL key is no longer in the
“standard” position next to the “A” key — it’s now on the bot-
tom. The CAPS key has been moved to the CTRL key location so
that the keyboard is similar to a typewriter in that respect, The
standard position of the ESCape key has also been changed. It is
not clear why IBM felt compelled to change the keyboard at this
late stage of the game.

The keypad has undergone significant change. All of the “func-
tion""keys like Home, PgUp, etc. (and the cursor keys) have been
moved to an area between the main keyboard and the new
keypad. The Num Lock and Scroll Lock keys are located at the top
of the keyboard. The keypad now boasts an ENTER key plus an
asterisk (for multiplication) and a slash (for division).

Keyboard changes are enough to strike terror into any touch
typists heart. Even though this keyboard change is clearly in line
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with William Lowe’s stated objective of “making it more difficult
for clone makers to keep up with IBM”, the change to the “stan-
dard” keyboard was not well advised. Software vendors have
already taken public exception to the additional function keys
for several technical reasons. Even though some of the changes
were really improvements, as far as touch typists are concerned,
the change was simply too radical.

Since Zenith will clearly have to add the additional function keys
to their PC compatible series at some point, | trust that they will
be able to come up with a better keyboard than IBM, It appears
that IBM forgot the fundamental concept of keyboard design —
the keyboard 15 the user interface to the computer. Clumsy
keyboard design wirh non-standard key locations is not in the
best user interest.

Lest you become too concerned about the keyboard change
with respect to Heath and Zenith computers, 1 wouldn’t worry
about it. There are about six million 1IBM PCs and compatibles in
the field right now. Current software supports the existing func-
tion keys. Software vendors will be reluctant to ignore this exist-
ing market and add the new function keys to their software so
that the new keyboard is a required item. In short, | doubt that
you will see much software that utilizes these new function keys
in the next few years.

In The Future ...

| will be speaking at the HUG Convention again this year. The
topicison “MS-DOS Version 3 and Windows’’. Thatincludes the
DOS changes and additions for both the Z-100, as well as the
Z-150 (and Z-200) PC series. We will look at the new commands
for Version 3, as well as changes to existing Version 2commands.
An introduction to M5-DOS Windows will also be included in
the article and presentation. | hope to see you in Chicago.

Products Discussed

HUG Software
ZPC Version 11 (885-3037-37)
Heath/Zenith Computer Centers
Heath/Zenith Users’ Group
Attn: Nancy Strunk
Hilltop Road
St. Joseph, MI 49085
(616) 962-3571 (HUG Software only)

HyperACCESS (all Operating Systems)
ACCESS
H-8, H/Z-89 (CP/M-80)
Z-100 (MS-DQS, CP/M-85, CP/M-86)
PC only (MS-DOS, CP/M-86)
Heath/Zenith Computer Centers
Hilgraeve, Inc.
P.O. Box 941
Monroe, Ml 48161
(313) 243-0576

WordPerfect 4.1

SSI1 Software

228 West Center Street
Orem, UT 84057

(801) 227-4000

Software

HyperACCESS (PC only) (PM-160)
MS-DOS Version 3

$ 60.00

$149.95

49.95
59.95
69.95

$495.00

$149.95

Z-100 only (O5-63-30)

PC only (O5-63-31)

Programmer’s Utility Pack (CB-3163-30)
Microsoft Windows

PC only (MS-5063-30)
WordStar Professional

Z-100 only (MP-463-17)

PC only (MP-5063-13)

Hardware

Advanced Personal Computer (HS-241)
Video Card (Z-409)
20MB Winchester (ZD-200)
Compact Personal Computer (HS-148-41)
H-100 Desktop Computer (H5-1108-41)
Advanced Portable Computer (ZF-171-42)
Easy PC Emulator (PC-250)
Z-150 M5-DOS (OS5-63-31)

Gemini Emulator Board (PC-251)
Z-150 MS-DOS (OS-63-31)

Monochrome Monitor (HVM=-122A)

Heath/Zenith Computer Centers
Heath Company Parts Department
Hilltop Road

St. Joseph, MI 49085

$150.00
150.00
150.00

$ 99.00

$399.00
399.00

$2899.00
239.00
1499.00
899.00
1599.00
2399.00
699.00
90.00
(with PC-250 only)
599.00
90.00
(with PC-251 only)
79.95

(800) 253-7057 (Heath Catalog orders only)

Board?
2. How can | tell what programs to
hundreds available?

available on the HUG Bulletin Board

Bu

Have You Ever Asked?

1. How can I retrieve programs from the HUG Bulletin

3. How can I get a quick reference to the commands

4. How can | communicate with other HUG members
that happen to be on-line on the HUG Bulletin Board
with me?

Get The HUG

(PN 885-4700)

It's $5.00 from the
Heath Parts Dept.

choose from the

?

lletin Board
Handbook
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HUG Price List

The following HUG Price List contains a list of all products in the HUG Software Catalog. For a detailed abstract of these
products, refer to the issue of REMark specified.

Part Daszriptian Salling Vol Part Description Salling Vol. Pant Doscriplion Selling Vol.
Nember of Product Price  [ssue Number of Product Price  |ssse Number of Product Price lssue
HDOS HARDCOPY SOFTWARE 885-1080-137]  Disk XVIII Misc HB/HBO 2000 20 885-3029-375§  ZOOS/MSDOS HUG Bg. Print Spool .. . 20.00 66
885-1090-137|  Disk XIX Urilities HB/HES ..., 2000 22 885-3032-37§  MSDOS Halley's Comet Locater ... 20,00 70
2851008 Voiue: DiCONEOIEN0n v n = 885-1002-[37)  Relocating Debug Tool HB/HBS 3000 14 885-3035-37§§  MSDOS SPELLS & SPELLSF ... .. 20,00 72
885.1013 Volume |l Documentation 12.00 885-1098 H8 Color Graphics ASM .~ 2000 19 685-3038-37§ ZDOS/MSDOS DEBUG Sugpon ol .. 2000 77
885-1015 Vol il Bocunentaiion 900 885-1059 H8 Color Graphics Tiny PASCAL ... 20.00 19 885-8039-37§5  MSDOS DPATH . . 20.00 74
8851037 Volia IV Documertation o 1200 § 0851105 HDOS Device Drivers H8/HBY 2000 24 88580403755  MSDOS HELP Programs ,20.00 74
885-1058 Volume V Documentation .. 1200 :g? 116 HDOS Z80 Debugging Tool ... gn.no 2 §§ :H Drngrarrln files runﬂqn“bom -
1119-[37) BHBASIC Support .. .....oov oo 0.00 29 rogram files run partiaily on
MISCELLANEOUS HDOS EULI.ECTIUNS B85-1120-[37)  HDOS 'WHEW' Utilities .....2000 33 PC/IBM CBMI’ATIBI.E
885-1032 Disk VHB/MHS . .. ........., 18.00 8 885-1121 HDOS Hard Sec Sup Pkg 2 Disks .., 30.00 37 885-6001-37 MSDOS Keymapper 20.00 59
865-1044-137] Disk VI H8/H8g e 18,00 885-1123 XMET Robo! Cross Assembler .. 20,00 40 885600247 CPIELtulator Il & EEA'!.u.]atur A 20'00 5
805-1064-{37)  Disk IX HO/HBS Disk ... .......... 18,00 885-1126 HDOS Utilities by PS: ......... 20,00 42 585 0003.7 NS08 EZPLTT Db 08
885-1086-137]  Digk X HB/H8Y 18.00 10  BB5-1127(37)  HDOS Soft Sector Support Pkg 000 ol OIS GresnCale A
0851069 Disk Xiil Misc H/HB9 18.00 B85-1126-37)  HDOS DISKVIEW o 160046 gl MSDDS Skyviews it
885.1135.]37) HOOS Variety Phg. 20.00 76 B885-1124-[37| HDOS CVT Color Video Telmlnal .. 20.00 46 985-6006.37 MSDOS Card 20'00 59
865-8001 SE (Screen Editor) ... .. L2500 28 el :
GAMES Pl BETORR, ooy ot o005 D6SB007:37  MSDOSOND (Dung. & Dragons) . 2000 70
HDOS 885-8004 ¥ 77— W08 SRandr AR Scen Aaves e D
885-1010 Adventure Disk HB/H89 1000 4  885-8006 HDOS SUBMIT ... T i et e
- 885-8007 EZITRANS. E 11 M st :
865-1029-(37]  Disk Il Games 1 HB/HBI ... ....... 18.00 8
885.1030-{37)  Dick |1l Gamas 2 HB/HBQ 1800 §  B685-8015 HOOS TEXTSET Formatier 30.00 42 PROGRAMMING LAHG[IHGES
885-1001 Disk IV MUSIC H8 Only 20.00 25 885-8017 HDOS Programmers Helper . .. 16.00 42
895.1067-[37]  Disk X| HB/H19/HBO Games ...... 18.00 12 8858024 HOOS BHBASIC Utilities Disk 16.00 46 % o -
885-1066 isk XIl MBASIC Graphic Games 1800 10 pp my ggg:g:g}a? s 9
805-1088-(37)  Disk XVII MBASIC Graph. Games .... 20.00 14 ) ! ; )
885.1093-[37] DED HB/MHAS Diek .. 2000 18 8683-1210-{37] CP/M ED (same as 885-1022) ... 20,00 20 §85-1059 FOCAL-8 HBMHBI Disk  ........... 25.00 13
885-1096-137]  MBASIC Action Games HB/M89 . 2000 18 985-1212{37]  CP/M Utiliies HO/HBO .. .......... 2000 2t B85-1076{37]  HDOS 260 Assembler ............ B2
885-1103 Sea Ratlle HDOS HIQ/HA/HES .. 20.00 20 885-1213-(37) CP/M Disk Utitities HB/HBY _ . 20,00 22 685-1085 P!LUT Documentation ... 9.00
885-1111-(37)  HOOS MBASIC Games HB/MEY .. 2000 23  885-1217437]  HUG Disk Duplication Utilities .20.00 26 865-1086-(37]  Tiny HDOS PASCAL HB/HES ........ 20.00 13
885-1112-37]  HDOS Graphic Games HA/HE9 . .. 20,00 23 885-1223{37]  HRUNHDOS Emulator 3 Disks ..... 4000 37 885-1084 HDOS Fig-Forth HB/HBY 40,00 18
885.1113.(37]  HDOS Action Games HBM8O .. 2000 93  8851225437)  CP/M Disk Dump & Edit Uttty ... 30.00 40 865-T132{37)  HOOS Tiny BASIC Comprler 2409
885-1114 H8 Color Raiders & Goop ... op0p 23 9851226.037]  CR/M Uiilities by PS: .. 2000 40  885-1134 HDOS SMALL-C Compiler ... ... 30.00 63
865-1124 HUGMAN & Movie Animation Pkg ... 20,00 41 885122037 XMET Robot Cross Assembler .....20.00 40
B85-1125 MAZEMADNESS 900041  985-123037'  GP/M Function Key Mapper ........200042  CP/M
0951130 e Bt 1ot 2000 45  B85-1231{37]  Cross RefUtilifies for MBASIC .. 20.00 43 885-1208-{37)  CP/MFig-Forth HB/HB9 2 Disks . 40.00 18
885.1133.(37]  HDOS Games Collection | 20.00 59 g:- ‘§§§'?—f‘ gm ggg;gégeo Terminal ... ;g_gg ;g 885-1215437]  CPMMBASICE . ... ... 2000 26
-1235- -1 X
ooy T oo e Salactic Waror ... 2000 % gestear4an  CPMUNItES ... 200055 BUSINESS. FINANCE AND EDUCATION
B85-8026 HDOS Space Drop 160D 49 885124537 CP/M-85 KEYMAP ... P 2000 63 HDOS
885-8002.[37]  HDOSCastle . ... ............ 20.00 59 BB5-1246{-37]  CP/MHUG FuieMsnacer_&Ullhlles . 2000 64 885-1047 Stacks HE/HBO Disk . .......... 18.00
685-1247-37 CP/M-B5 HUG Bkgrd Print Spooler ., 20.00 67 8851048 Parconal Account HA/HBD Disk 18.00
CP/M 885-5001-37 CP/M-86 KEVMAP <o 00051 ggs.q049 Income Tax Records HE/HBS Disk . 18.00
B85-1206-(37]  CP/M Games Disk ... 20,00 11 865-5002-37  CP/M-86 HUG Editor 2000 52 pg5.1055-[37]  MBASIC Inventory Disk HB/HBS ... 30.00
885-1209-(37]  CP/M MBASICD&D ............. 2000 19 885-5003-37  CP/M-86 Utilities by PS: - 2000 54 ggs 1056 MBASIC Mail List ... 3000
885.1211.[37)  CP/M Sea Batile ... 2000 20 885-5008-37 CP/M 8080 To 8088 Trans. & HFM 2000 64 985-1070 Disk XIV Home Fin H/HBS . 18.00
885-1220-[37)  CP/M Aclion Games ... 20,00 32 663-5009-37 CP/M-86 HUG Bkgrd Print Spool ... 2000 66 gg5.1071.[37)  MBASIC SmBusPk HEM1G/HBS ... 75.00 17
885.1222.(37]  CP/M Adventure 1000 35  B85-8018-[37]  CP/M FastEddy & Big Eddy ... 2000 43 gg5.4091-(37)  Grade/Score Keeping HB/HBS . 30.00 14
885-1227-137)  CP/M Casino Games 20.00 38 883-8019-{37] ~ DOCUMAT and DOCULIST  ........ 2000 43 ggs.1097-[37]  MBASIC Quiz Disk HB/HE9 ... 20,00 18
865-1226-(37]  CP/M Fast Action Games ......... 200039  085-8025-37  CPM-85B6 FastEddy ........... 200048 gg51118-37]  MBASIC Payroll . 60.00 30
B85.1236-(37]  CP/M Fun Disk | 200055 ZDOS/MSDOS 885-1131-[37]  HDOS CheapCalc . 20.00 47
885-1246-(37)  GP/M Fun Disk I BO06S  gg53005.07  ZDOSEICKAUMP .. ............. 2000 3g 8858010 HDOS Checkott ... 2500 32
008 8653007-37 7008 CPEMulator ... ...200047 5858021 HDOS Studen's Satsics Phg ... e
885-3004-37  Z00S ZBASIC Graphic Games 000% 685300837  ZDOSUMlties ................... 000 47 385807 HOOS Salbile =cyessbaiiindis; 2
885-3009-37  ZDOSZPASICDAD ............ 2000 50 885301037 2008 Keymap ... -...200051  CP/M
885-3011-37 ZDOS ZBASIC Games Disk 20.00 52 885-3022-37 ZDOS/MSDOS Usetul Pruurams | 30.00 63 885-1218-[37]  CP/M MBASIC Payroll . 60,00 31
805-3017-37 ZDOS Contest Games Disk ......... 25.00 58 885-3023-37 ZDOS/MSDOS EZPLOT ... 2000 83 §85-1233-37]  GP/M GheapCalc eeiee.... 2000 47
885-8042-37 ZDOS/MSDOS Poker Party . 2000 77 685.3026-37 MSDOS SMALL C Compiler 25.00 85 885-1239-[37)  Spread Sht. Contest Disk | ... ... 20.00
UT".lTlES 865-3030-37 ZDOS/MSDOS z-mo_ PC Emulator .. 40.00 68 BB5-1240-[37) Spread Sht. Contest Disk Il ... 2000
H003 MS04S7  ZD0SMSO0S 27 Supp g RU P e e e i
. 3 B . - [ read Sht. Contest Disk . 20.
St L e e e .. 2002 gg53097.37  MSDOSZPC 6000 76 885-124337)  Spread SHL. ContestDisk V... 2,00
885-1060-(37) DIk VIIHG/MES ... 1800 g I o oS, SO Spred SiL Oy M. <o 2040
985.4081 TMI Load He ONLY Disk ... ... 18.00 885-8035-37 MSDOS DOCUMAT and [JDGUUST . 20.00 70 885-8011-137] CP/M Checkoff . ............ . 2500 32
885-1062-1371  Disk VIl HB/HBS (2 Disks) T asn B85-8041.37 2D0S/MSDOS Orbits = ... ... 250075 865-8036-]37)  CP/MGrade .. ... ........... .. 20,00 70
8851063 Floating Point Disk HE/HBY .. ... .. 18.00 H/Z100 ZDOS/MSDOS - H/Z150 PC MSDOS 200§
8851065 Fix Point Package HB/HBO Disk 18.00 10 885.3012-37§§  ZDOS HUG Editor . 20.00 52
885-1075 HDOS Suppon Package He/HEa 60.00 895-3014-3788  ZDOS/MSDOS Utilities I 2000 54 985300637 ZDOS Cheaplalc ., .vvvovrvre-oo- 20.00 47
985.4077 TXTCON/BASCON HB/HB9 ... ... 18,00 895-3016-37  ZDOS/MSDOS Adventure .. 1000 57  885-3013-37  ZDOS Checkbook Manager 20,00 54
885-1079-(37]  HDOS Page Editor - 20015  B885.3020-37§3  MSDOS HUG Menu System 2000 62 885-3018-37  ZDOS Contest Spreadsheet Disk ... 25.00 58
£85-1080 EDITX HO/MH19/HB9 Disk ... 20.00 805-3021-37§5  ZDOS/MSDOS Gardcat ..2000 65 885802837 200SSciCale e 20.00 50
885-1082 Programs for Printers HB/HES 20,00 805.3024-375  2003/MSDOS 8080 To 8088 Trans ..20.00 64  865-8030-37  Z00S Mathfiash : - 20.00 55
B85-1083-(37)  Disk XVI Misc HB/HBS ........... 2000 1 885-3025-37§8  ZDOS/MSDOS Misc. Utilities 20.00 64 Continued on Page 83w
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Performance.

Introducing EasyPC™ from UCI. The most advanced
IBM PC emulator vou can buy for your Z-100.

First to provide the compatibility, speed and audio
support to make vour Z-100 run like a PC.

Since the EasyPC provides complete PC circuitry,
you actually run PC programs on PC hardware.
Quite simply, it's like installing a PC right inside
your Z-100. In the PC mode, your Z-100 can run vir-

tually the entire library of PC programs, including
LOTUS 1-2-3, dBase 111, FLIGHT SIMULATOR,

You already know and appreciate the

kind of quality and reliability that is built into
your Z.100. UCI matches that commirment to
quality from first step to last.

Sophisticated engineering and quality
components combined with precision automatic
assembly, component burn-in, and both in-circuit

va

EasyPC is ready when you are. If you've been
waiting too long for PC compatibility, your wait is
over. EasyPC is here now. Complete documentation
is included for quick and easy installation,

and most other copy-protected software. In the
Zenith mode, your Z-100 is a Z-100, with no change
in performance.

EasyPC is fast. In fact, it is noticeably faster
than both the Z-150 and the IBM PC. And EasyPC
can run at either 5 or 8 MHz. 1¢ supports both
floppy and Winchester drives, provides crisp color
video graphics, supports PC-compatible sound
generation, and even comes with its own self
mounting speaker.

L
and full functional testing, mean superior perform-
ance and long term reliability.

EasyPC’s advanced circuitry utilizes two, high
quality, S-100 multilayer boards and a piggyback
board. Yet its ingenious design requires only one
extra slot. So you get all the advantages of PC
compatibility, with room to spare.

2 R
\

so you'll be up and running fast. Your only problem
will be which PC programs to get first.

EasyPC is available through your independent
Zenith dealer. Ask him for a demonstration.

Price.

At $699, you'll pay a little more. But

you'll get the best. Total compatibility. High speed
performance. Unsurpassed quality and serviceability
In a word, value. You also get UCI’s one year Solid

Service Guarantee and full customer support.
If you have any questions or problems with any UCI
product, or need the name of your nearest dealer,

just call 800-UCI.COMPUTER.

T

lE'

3

,i
.I

Full IBM PC emulation for your Z-100.

CORPORATION

D48 CH

l!f-!'

24240
¢ HO0-UGC-COMBUTER

EasyPC is a trademark of UCI, Inc. Zenith and Z-100 are trademarks of Zenith Electronics Corp. IBM and IBM PC are trademarks of International Business Machines.
Lotus 1-2 3 is a trademark of Lotus Development Corp. dBase 111 is a trademark of AshtonTate. Flight Simulator is a trademark of Microsoft Corp.



Super RAM 89 installed in the H/Z-89.

C.D.R.’s Super RAM 89 (II)

Inthe previousarticle, | presented an overview of Supcer RAM 89,
a unique multi-faceted enhancement for the H/Z-89 computer
system that adds (on two piggy-back boards that plug into one
left-side expansion slot) 1-Megabyte of RAM, a DMA controller,
a Clock, and the latest in hard disk interfacing technology — the
SCSI bus.

This concluding portion will discuss the pros and cons of the
coftware and documentation, and provide you with some back-
ground on the development of Super RAM 8§9.

The Creation Of Super RAM

According to Marc Brooks, this product was not on C.D.R.’s list
of priorities. They were designing a new hard disk controller for
the Heath/Zenith Z-100 computer series that incorporated the
new SCS1 bus, They had a varicty of hard disk packages available
for the H/Z-89 that used the Magnolia 77320 SAS| host adaptor
and CP/M, and the standard Xebec and Adaptec controllers with
assorted Winchester drives, which they felt were adequate.

But as their work on the Z-100 controller proceeded, they began
to succumb to the suggestion of L. D. Haag and John Allen (and
other members of the San Diego HUG) that they do a RAMdisk
board for the H/Z-89 thar went beyond the 128k limit of the
Magnolia and FBE Research boards. Early in 1985, asthe prices of
256k RAMs began to plunge, a RAMdisk board began to appear
more and more as a viable product that could be produced at a
realistic price.

H/Z-89/90

A Winchester

For The ‘89
Part Six

Peter Ruber
P.O. Box 502
Qakdale, NY 11769

As the design criteria took shape, the Brooks’ began to realize
that the design principles they were incorporating in the Z-100
SCS| card could readily be adapted to the emerging Super RAM
89 by simply adding a DMA controller and a few extra parts.

By this time, too, the number of people involved in the project
had also grown. L. D. Haag was assigned the job of developing
the CP/M software. Haag, a long-time user of the H/Z-89 and
related C.D.R. products, isa Master Chief and Electronic Warfare
Technician forthe U.S. Navy, currently the supervisor and course
curriculum model manager for basic electricity and electronics
schools for the U.S.N.

Haag also assisted in the init'al bread-boarding of the project
that was dubbed RAM 89. Eugene Skokal of Copley Computer
Services and Peter Shkabara of Analytical Products (a C.D.R.
dealer) contributed the Clock design and software. Skokai's firm
also began to develop networking software for the SCSlimple-
mentation that would ultimately allow a group of H/Z-89s to
share the SCSI bus and use high storage drive and tape media.
Marc Brooks took on the task of developing the driver software
for Super RAM 89 that would enable it to interface with the
Xebec and Adaptec hard disk controllers.

The final design, layout and hardware implementation was done
by Herm Brooks, who also supervised the entire project. Testing
was assigned to John Allen, and C.D.R.'s technician, Steve Dev-
lin. Super RAM 89 was released with CP/M in June of 1985.

Since, C.D.R. does not use HDOS for in-house purposes, they
contracted with Alan L. Heigl of Mill City Records, Minneapolis,
MN, to develop the necessary drivers and supporting software.
Heiglis a software designer with many years of experience and a
former employee of the Heath Company. He managed toimple-
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ment more capabilities into the HDOS drivers than C.D.R.
thought possible, The HDOS software became available in Octo-
ber1985, about the same time as the SASISOFT hard disk software
for the Adaptec ACB-4000 was released. The SASISOFT utilities
for the Xebec $1410/a controllers were released in January
1986.

Photo 2

In the first segment of the Super RAM 89 review, | mentioned
having replaced Heath’s 10 Amp 25 PV bridge rectifier with a 25
Amp 50 PIV unit and installing it on the replacement heatsink
assembly available from Technical Micro Systems (P.O. Box 7227,
Ann Arbor, Ml 48107). Note that the bridge rectifier was moved
from its heat generating position on the lower right to the back
panel of the new heatsink assembly. The fan was moved from its
original position un the inside of the top panel and now mounts
directly on the new heatsink forcing air down on the power sup-
ply components, The result is a cool, quiet and highly stable
power supply, If your H/Z-89 exhibits erratic screen behavior or
generates too much heat in the power supply area when your
system is over-stuffed with expansion boards, you might well
consider this modification.

CP/M For Super RAM 89

All the software for SR-89 is easy to use. CP/M, which usually
requires that devices be incorporated into the BIOS through the
painfully slow MAKEBIOS procedure, spares us on this occasion

as the file INSRAM.COM enables us to attach the RAMdisk
parameters by just answering a few questions in a menu-
driven format.

Prior to installing the CP/M software, you must determine the
amount of Global Memory you wish to allocate to each 64k RAM
bank available on the RAMdisk. You are allowed a maximum of
two RAM partitions as long as you have at least 256k RAM in-
stalled on your SR-89. I should note that bank switching is auto-
matic in order to make each RAMdisk partition available as
contiguous RAM, Partition 0 will always be one 64k bank larger
than Partition 1. Since the RAM on the two SR-89 boards can be
an intermingling of 64k and 256k RAM chips, the software auto-
matically senses the amount of RAM available and will display it
on the screen each time you boot the system.

Global Memory is generally called “common memory” that is
used to store data common to all the banks — such as the Z-80
stack data. You establish the amount of Global Memory by set-
tingthe jumpersat]]1and)J2on the main board. Standard CP/M
2.2 requires that you set your Global Memory for 1k. If you are
using CP/M 3.0, you are advised to consult your system manual
to determine the recommended setting.

The nextstepistotakea fresh disk, FORMAT and SYSGEN it, and
then set the Global Memory by constructing a CP/M system of
63k bytes, using the appropriate version of MOVCPM from your
CP/M 2.2 distribution disks, or the CPMSIZE utility from C.D.R. if
you are using their floppy controller. Now, you transfer the the
INSRAM.COM and RAMTST.COM files to your newly SYS-
GENed disk, plus PIP, STAT, DIR and other frequently-used
files.

INSRAM.COM allows you to establish several parameters on
your new system disk:

1. RAMdisk and Logical Disk drive letter assignments
2. Number and size of RAMdisks you want

3. The ability to warm boot from RAMdisk, even if you do a
SHIFT/RESET in the event a program locks

You answer the on-screen questions in a few seconds, and
you're ready to go to work. You have the option to create an
“auto-install” file. If you choose this, INSRAM.COM will create
two files called SRAM.COM (which brings up the RAMdisk in a
preset form) and ARAM,COM, which is the auto-install version.
It automatically checks for the amount of RAM available, and if
the RAM drives have valid files and sets a clean directory if
they don't.

INSRAM.COM also allows you to set the drive designations for
the RAM partitions; and, if you choose A: and B:, your logical
floppy assignments move down accordingly.

If you wish, you can create an autoload routine that will auto-
matically load the RAMdisk with your favorite application pro-
gramwhen you boot up. The documentation provides you with a
step-by-step guide using any Text Editor to construct a SUBMIT
file for this purpose. If you use several application programs with
any regularity, you might want to consider creating a SUBMIT file
for each one on different disks, and then making an extra file
copy for backup purposes. By including ARAM.COM in the first
line of your SUBMIT file, followed by the names of the programs
you want to load into an assigned RAMdisk partition, you actu-
ally create an "auto-boot' situation thateliminatesalot of typing
and file PIPing.

78
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Since RAMdisk allows you to create a single 1-Megabyte parti-
tion, you can really appreciate this amount of overhead if you
have 96-tpi DS/DD drives. You can load an entire disk of data-
base files, mailing lists, inventories, or whatever into RAM and
have almost instantaneous manipulation of data. Certain pro-
grams require the presence of two drives — one for the program
files, the other for the data files. Setting your RAMdisk for 2 logi-
cal partitions is most useful in these instances, especially if you
are goingto record specific data on difterent disks. Thiswill allow
you to transfer the files from the second partition to your disk,
clearthe workspace and then dump more data filesin this area of
RAM. When you combine RAMdisk with a Winchester drive
you'll never be satisfied in using your floppy drives. The H/Z-89
RAMdisk/Winchester combination operating at 2-MHz sure
beats the pants off my 4.77-MHz IBM clone and gaudy color
screen.

The original version of the Super RAM 89 CP/M software set the
1/0 port for the RAMdisk as 38H. This conflicted with the Mag-
nolia Microsystems double-density controller which also used
this port, as did C.D.R.’s own 5""/8" floppy controller. The soft-
ware was quickly updated in version 1.5 1o change this to 39H,
The disk currently distributed includes both versions to allow
some flexibility in the choice of floppy controllers. The
INSRAMO,.COM and RAMTST.COM tiles use 38H; INSRAM
.COM and RAMTST.COM use 39H.

I was a little disappointed with the original documentation sup-
plied in the CP/M Manual. It only provided 5 pages of instruc-
tions on using the CP/M programs. | felt a better effort could
have been made on the part of L. D. Haag and C.D.R. Even the
installation section ismeager and it does not live up to either the
quality of the hardware or the software. When version 1.5 was
released, the disk included more comprehensive documenta-
tion on using the software in the form of INSRAM.DOC and
README.DOC text files. Seven pages are devoted to schematics,
physical layouts of the two boards, and a complete list of all
the parts.

HDOS For Super RAM 89

By way of comparison, the 21-page HDOS manual prepared by
Alan Heigl really sparkles, and attests to his experiences at the
Heath Company. But | had a small problem.

Whenever | booted up my HDOS RAMdisk system volume and
tried to mount a disk in another floppy drive or attempted to
invoke the SET option help menu, the computer just locked up.
With the aid of Alan Heigl, this difficulty was traced to the fact
that I had the Magnolia Boot ROM installed. The HDOS SR-89
software requires that you have the Heath MTR-90 Monitor
ROM installed asit makes several callsinto the MTR-90 ROM for
various operations,

I have encountered this problem with other recent software.
Writers of HDOS software automatically assume that all systems
use the MTR-90 ROM. It would be nice if somewhere it would
state that specific Monitor ROMs or TLB ROMs are required to
runcertain programsor operating system enhancementsthatare
tied to hardware. There are so many alternate ROMs in use on
the ‘89 that the user often neglects to suspect that a specific
software problem is related to the ROM set installed in his com-
puter. Including me,

Firstofall, the HDOS software includes a utility called RAMTST14
.ABS so that the user can run some comprehensive diagnostics
tests on the RAM banks. Thisprogramisidentical to the RAMTST

utility on the CP/M disk. This is a handy program if you ever
develop a hardware problem with SR-89 that you suspect might
be related to a faulty RAM chip. The program first asks you to
identify the type of RAM chips installed in each bank (whether
64k or 256k) and then performs a read/write to each bank.

The HDOS RAMdisk software requires that you patch the HDOS
SYS file on each disk you want to use with the RAM drive capa-
bility. This is similar to SYSGENing a 63k CP/M disk. The program
HDOSCDR.ABS will make automatic patches to any disk by
creating a 63.5k system bank. The unique aspect of this is that it
will do so not only to new disks, but to existing disks loaded with
your application software, even though HDOS.SYS isa write pro-
tected file. You can perform this function to a disk in any drive,
whether or not the disk in mounted. All you do is specify the
name of the drive, and answer YES, and the program mounts the
drive, patches the HDOS.SYS file and then dismounts it.

The actual HDOS RAMdisk driver is called RD.DVD, It can only
be loadedinto memoryif RAMDRIVE.SYSisresident onthe same
disk. If you forgot to copy RAMDRIVE.SYS, RD: will actually
remove itself from the HDOS list of available drivers, and you
have to start over again.

When you boot up an HDOS system volume containing the
RAMDRIVE.SYS file and RD.DVD on a 1-Megabyte SR-89, RAM-
DRIVE.SYSautomaticallyidentifies the amount of RAM you have
and breaks it up into 15-63.5 banks. The RAMdisk partitions are
established by performing the SET routine: SET RD: UNITS 1 (for
a single partition) or SET RD: UNITS 2 (for two partitions). !f the
latter is chosen, the first partition will have 8 banks of RAM avail-
able and the second only 7 banks. This allows for a 63.5k RAM
bank for system overhead.

You can also do a SET SWAP or SET NOSWAP. A SET NOSWAP
sets up partitions RD0: AND RD1: as electrical disk devices that
you access like any other device under HDOS conventions. The
SET SWAP option automatically locks RD0: and RD1: into mem-
ory as SY0: and SY1: and assigns your original boot drive to SXO0:
and your second drive as SX1:. Your alternate system drives
remain as DKO:, etc. The swapping also transfers essential HDOS
system files to the electrical disk so that it is able to perform the
usual 1/O communications with other devices and peripherals
onyoursystem. Youarealsoableto createa RAMDRIVE.DAT file
with the utilities provided on the distribution disk that will allow
you to automatically load special programs and files to the RAM-
disk at the same time that the system files are transferred. !tis the
functional equivalent of the CP/M ARAM.COM and SUB-
MIT.COM programs.

The HDOS RAMdisk cannot be SYSGENed, nor can it be used to
SYSGEN disks, as the conventions of the software look for the
presence of the original SY0: drive that you booted from.

While the HDOS version has, until now, appeared to be similarin
functions to the CP/M version of RAMdisk, it doesn’t incor-
porate the feature and the ability to keep RAMdisk filesin mem-
ory when you do a SHIFT/RESET, foilowed by the usual Boot
routine. Therefore, you must exercise care and make certain that
you save any files you have been working on to disk before
exiting.

Since | use SPOOLDISK 89 from FBE Research Company as my
mainworkhorse (itisalsoasilent disk with 128k RAM), | generally
PIP my files there and use it as a storage depot if I'm not quite
finished with my work, because it is impervious to a system
SHIFT/RESET and provides me with a safety margin. If it were
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possible, I would like to see some kind of inexpensive back-up
battery device that would keep the SR-89 RAM alive and re-
freshed even during a <ystem shutdown or power failure.

Several other programs are worth mentioning. CORDATE.ABS is
astand-alone program that will supply the correct date to HDOS
during BOOT providing the C.D.R. Clock option isinstalled and
set. A lithium battery maintains the clock when the computer’s
powerisoft. The CP/Mversion will incsertthe date and time at the
beginning of each file you save to disk and provide you with a
reference period as to when the file was created or worked with
last. But unlike the HDOS version, it can’t insert the file’s date in
the directory listing.

The other programs are ASMCDRC.ABS, which is the standard
Heath HDOS assembler with 5 changes; and XREFCDRC.ABS,
the standard Heath HDOS cross-reference program with 2
changes. They were provided pursuant to a license courtesy of
Heath Company and Zenith Data Systems. The HDOS software
manual requires a careful reading as it is chock full of informa-
tion and options that help to make Super RAM 89 the interesting
and useful enhancement it is,

The Winchester Software

Incorporating a hard disk drive on Super RAM 89 will be an
evolutionary process covering at least a year or more.

I say this because the initial SASISOFT program, released in Sep-
tember 1985 was specifically geared to the Adaptec ACB-4000
controller. Thisisa SASI hard disk controller usable on a SCSI bus
that doesn’t have all the features of the Adaptec ACB-5000,
which 1 suspect C.D.R. will ultimately select for an expanded
implementation of the SCSI bus in a networking arrangement
with the SCS| hard disk interface they expected to release for the
Zenith “100 computer series as this article was being written.

Since thereisasizable installed base of hard disk systems on ‘89s
using the Xebec $1410/a hard disk controller, aspecial version of
SASISOFT is aiso in preparation,

Asyouwill have noted from previous articlesin thisseries, setting
up a Winchester hard disk is not overly difficult, but you must
perform a variety of steps in a certain order and must read the
documentation very carefully.

The User Manual for the Adaptec ACB-4000 version of SASISOFT
has been thoughtfully prepared, and includes a veritable trea-
sure of hard disk drive information that | will discuss in a few
moments. It is only available for use with CP/M.

The SASISOFT distribution disk contains the following pro-
grams:

SASIPREP.COM — This is the main program file, which is used to
initialize a hard disk drive. It also tests the drive and creates
SASI.COM, which becomesthe hard disk bootset to run with the
current system configuration. It uses SASIPREP.TBL and SASI-
PREP.OVL to perform some of its tasks.

SASIPREP.OVL — This file is used by SASIPREP.COM as an over-
lay which conrtains the subroutines necessary to communicate
with the SR-89 SCS| interface.

SASIPREP.TBL — This file is used by SASIPREP.COM as a table of
hard disk types to choose from. It contains all of the pertinent
information used by SASIPREP.COM to initialize a large number
of hard disk drives. The user can add to this list through the
SASIPREP.COM program.

SASICCP.SPR — Thisisa ZCPR version of the CP/M2.2CCPina
relocatable form. It is used by SASIPREP.COM for part of the
hard disk section in the creation of SASI.COM.

SASIBDOS.SPR — This is a modified BDOS for CP/M 2.2 in a
relocatable form. It is used by SASIPREP.COM for part of the
hard disk section in the creation of SASI.COM.

SASIBIOS.SPR — This is the hard disk addition to the svstem
CP/M 2.2 BIOS. SASIPREP.COM uses it to create the SASI
.COM file.

SUBMIT.COM — This is the standard batch file processor mod-
ified to be able to run from the hard disk. The conventional SUB-
MIT program will not work if installed on a hard disk.

D.COM — Thisis a variation of the many directory display pro-
grams. Most directory programs do not act correctly with large
disk or large directories and will often show strange results.

The Manual does a creditable job in guiding the first-time user
through the steps of formatting, partitioning and setting up an
operational BIOS on a hard disk. The software appears to limita
CP/M partition size of about 8-Megabytes. | haven’tbeenable to
confirm this with C.D.R. and it isn‘t mentioned anywhere in the
documentation. It also doesn‘t make use of the DMA option
included on the hardware, and consequently, the transfer of
data between RAM and the hard disk is considerably slower than-
the 1.5 Mbyte/sec allowed under the SCSI standard.

In terms of educating the user on how a hard disk functions, how
you can formulate sector or clustersizes to maximize the storage
on your partitions, interfacing with controllers, and the inclusion
of additional utility programs that would increase the versatility
of the software package, the SASISOFT programs and documen-
tation are not in the same league as the QUIKSTOR hard disk
software from Quikdata Computer Services.

SASSISOFT is a basic set of programs that getthe job done, and in
this regard it does it very well. | found the setting quite simple
and free of anxiety inducing error messages. Quite possibly,
when C.D.R.issues their full SCSIimplementation, they will treat
us to a more explicit manual — one that will demonstrate how
multiple computers can share a common group of peripher-
als,

The “treasure” | mentioned earlierisin the form of a list that pro-
vides complete data on 127 hard disk drives from 23 manufac-
turers: number of cylinders, number of heads, write reduction
information, formatted capacities, etc. This allows the user a
great deal of flexibility in using any drive, rather than being
limited to Shugart, Seagate, Tandon or Microscience drives. The
size of the drives on the list range from 5 to 50-Megabytes, and
includes not only the manufacturers listed above, but Atari,
Computer Memories, Disctron, Evotek, Fujitsu, International
Memories, Mitsubishi, Memorex, Micropolis, Nippon Peripher-
als, Olivetti, Priam, Rodime, Quantum, Densei, Vertex and
Maxtor.

In a conversation | had with Herm Brooks relating to this list, |
learned that C.D.R. went out and purchased asizable number of
these drives just to be able to include the pertinent data in their
chart. | can appreciate this because personal experience in writ-
ing to drive manufacturers over a period of many months has
netted very few responses for technical information. It’s almost
asif they couldn’t be bothered. Hard disk drive controller manu-
facturers,ontheother hand, have been uniformly helpful in pro-
viding me with technical manuals and other pertinent informa-
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tion quite promptly. Having thisinformation also allows the user
to take advantage of some of the hard disk closeout bargains in
the marketplace that are usually sold without a User Manual.

Summing Up

Viewed from an overall perspective, Super RAM 89 is one of the
more significant enhancements for the H/Z-89, and ranks with
the H-1000 replacement CPU board from Technical Micro Sys-
tems, plus the many boards from Magnolia Microsystems, Spool-
disk 89 from FBE Research, and the Interactive Graphics Con-
troller from SigmaSoft & Systems as add-on hardware that will
pay for itself in terms of productivity many times over. And it
helps to demonstrate that an 8-bit computer can be every bit as
powerful as a 16-hit system. The appearance of this product also
demanstrates notonly the versatility of the H/Z-89, but the com-
mitment of a handful of talented firms to continue suppori for
this interesting machine.

- - -

Super RAM 89 Board 1 (w/o RAM) is $190. Board 2 is $90. Real
Time Clock option is $45. SCSI/DMA option is $95. HDOS soft-
ware is $35. CP/M software is free with Board 1. Hard disk soft-
ware — either for the Adaptec or Xebec controllers — 15 $75. For
current pricing on 256k RAM, hard disk drives, controllers,
please contact:

CONTROLLED DATA RECORDING SYSTEMS, INC.
7210 Clairemont Mesa Blvd,

San Diego, CA 92111

(619) 560-1272

WWeloorme to
e

Graphics Package
. for the Zenith Z-100 and Z-1S0/160

® Full feature graphics design package
® Save designs on disk for later use
# Flayback mode for error correction
@ Extended text capability includes. . .
IUser designed character fonts
Italic or backslant styles
All text may be scaled

See DOODLER at vour lacal
Heathkit Electronic Center

orSend $ 79.95  directlv to. ..
1]

PAUL E HERMAN ..

Software Graphics Tools
3620 Amazon Drive
New Port Richey, FL 33553
(813) 376-5457

ecification Sheet available on Request

“MAKE YOUR Z-150
CP/M COMPATIBILE”

Intersecting Concepts Announces
3 Solutions To Solve Your
Computer Incompatibility!

[JB ut will it work on my computer?” YES!
Finally, there are three easy ways to exchange |
information, transfer files, and run CP/M software on
MS-DOS machines.

1. MEDIA MASTER"™ is our divect disk-
to-disk format conversion program.
Already an accepted industry standard,
this $39.95* program uses simple screen
prompts that lets vou read, write
and format up to 155 different 5 114"
diskettes from CP/M, MS-DOS and
PC-DOS operating systems. So if you
work on a IBM PCompatible at the
office, but use a CP/M computer at home, now you can
easily transfer files that would otherwise be “foreign” to
your computer’s operating svstem. NEW! Version 4.0 for
the IBM PC and compatibles is now 300% faster!

2. MEDIA MASTER PLUS™ features
our new Media Master L0, plus a new
version of ZP/EM, our powerful
CP/M-80 emulator program. The results
of this two-program set are amazing!
Now vou can run 8-bit 780 CP/M
programs from your Osborne, Kaypro
or Zenith computers on your IBM PC
or compatible. For only $59.95, you can
save your CP/M data and programs, and continue to gel
_your money's worth out of your CP’M investment!

3. ACCELERATE 8/16™ dramatically im-
proves the performance of Media Master
Plus by tailoring the CP/M emulation
around a user-installable NEC V20
microchip, Once installed, the NEC V20
chip will run your CP/M software 350%
faster than ZP/EM! (MS-DOS programs
run 153% faster). You can quickly com-
el a0l Accelerate 8/16 to use 8080 software
emulation, Z80 software emulation, or the V20's hardware
8080 maode to run your CP'M programs. This new version
of Accelemte 8/16 includes all the software packaged in Medin
Master Plus, V20 CP/M Emulation Software, and the NEC
chip for only 599.95!
TO ORDER
To order Media Master; Media Master Plus,
ur Accelerate 8/16, call 800-628-2828, ext. 629.

For additronal pli!:fiﬂ'f and wpgrade fufonnation confact:

MEDIA
MASTER
. %/{d)’

‘r ACCELERATES/16

Cp TR =
45373 Heatherglen Ct.,
L Moorpark, CA 93021  pmm
or call 805-529-3073. =
Dastler nupriznnes: orethed. T 84995 for [y Rambae
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wmContinued from Page 44

pens to be set exactly for my Zenith as well, given the configura-
tion | listed above! | didn’t have to make any changes whatsoever
save for amargin change on my WordStar program. | have since
written machine language routines called “IMAGE" and "COL-
OR" which, if you are interested, | will gladly send you copies of
for inclusion in REMark. IMAGE is used alone or with a para-
meter to select from any of the eight type sizes. It has error
checkingand can be run from within WordStar or Condor DBMS
to set the printer. COLOR is used to select any of seven printing
colors that the ImageWriter ll can produce given the 4 color rib-
bon. All programs are written with 8080 code and use CP/M so
they should be compatible with just about every machine.

Anyway, thanks again for the supper. | remain
Yours sincerely,

Mr. Craig A. Pearce
2529 S. Home Avenue
Berwyn, IL 60402

HA-108 Upgrade
Dear Mr, Swayne:

| wish to thank you for your article “Installing The HA-108 Up-
grade KitOn Older H/Z-100 CPU Boards”. Using your article as a
guide | collected the parts myselfand installed them. 1 didn’t buy
the HA-108 because | had planned to use the 8 MHz NEC V-20
chip. Butdue to legal problems with Intel, the 8 MHz version has
not been available. | miscounted by one pin on one jumper, but
otherwise, the installation was very easy.

You can imagine my delight when | pressed S at the hand symbol
and saw 768 k. | ran my compiled ZBASIC 10 iteration version of
the Sieveof Eratosthenes. The result was8.4 seconds. If the 8 MHz
V-20 becomes available, | will make that change and see how
much it helps. Now, if we just had a way to patch our software to
use the 8087 | would like to make that conversion, too.

I would iike to have permission to make a copy of the following
pages of REMark magazine to include in my computer’s man-
ual.

July 1985: Pages 22 - 28

September 1985: Page 48
November 1985: Page 40
April 1986: Pages 17 - 22

| am looking forward to obtaining MSDOS 3 and ZPC2.
Thank you,

Howard D. Koozer
Koozer’s Poultry Farm
2061 Highway 20

Sedro Woolley, WA 98284

ED: Permission Granted!

Problems With MASM V4.0 And Zenith Z-150 BIOS Routines
Dear HUG:

About a month ago, | received the MS-DOS V3 Programmer’s
Utility Package and tried to assemble the Z-150 version of the
ANSI device driver using my MASM V4.0 that | received from
Microsoft. Two problems appeared that aren’t there using the
MASM V3.0 that is supplied with the Utility Package.

The first problem has to do with the way the Assembler handles
“NOT0"”; in the Z150ANSI.ASM code thisis the FALSE and TRUE
equatesatthe beginningof the code. Using MASM V3, the “NOT
0" issettoa-0001; in MASM V4, itissetto FFFFH. Then, when one
tries to use the above equate in a DB statement, MASM V4
generates a severe error message stating that the ““Value is out of
Range”. | reported this to Microsoft and they already are aware
of this problem.

The second problem deals with multiple end-of-file characters
(1AH) at the end of the Z-150 BIOS source files contained in the
Utility Package. Normally, there are only one of these characters
atthe end of an ASClI text file, but for some reason Zenith chose
10 have multiple 1AH characters at the end of the file. This is not
true for the Z-100 BIOS files. A different editor must have
been used.

Wellanyway, the Z-150 ANSI device driver code assembles with
no errors using MASM V3, but | get 4 warning messages with
MASM V4 stating that there are extra characters on certain lines
and those are the lines with the multiple 1AH characters. Even
with these 4 warning messages, the programappearstoassemble
correctly and produce a good assembly listing. However, if you
take a close look at the file itself (dump the file contents in hex),
you will see multiple 1AH characters following each of the in-
rluded "“.DEF” files. Then, when you try to print out this “.LST"
file using PRINT.COM, the printing will stop right after reaching
the first 1AH character that is in the first included "“.DEF" file.
COPY skips a big chunk of text because of these multiple 1AH
characters.

I have reported this to Microsoft in detail, but have no response
to print at this time. My only question for Zenith Data Systems is
why they put so many end-of-file characters at the end of the
text. | did send a copy of my letter that | sent to Microsoft to
Zenith Software Consultation.

Appreciate putting this into an upcoming issue of REMark.
Thanks.

Sincerely,

Richard (Rich) L. Mueller, Ph.D.
11890-65th Avenue North
Maple Grove, MN 55369 ¥

HEATH/ZENITH 88, 89, 90 PERIPHERALS

16K RAM EXPANSION CARD REAL TIME
CLOCK
Price $130.00
with
Batteries
Shipping &
Only $65.00 Handling $5.00
Shipping & $114.00
Handling $5.00 w/o Batleries
2 PORT SERIAL/3 PORT PARALLEL 4 4 FRIES M LESS SepPu 4
1/0 CARD |M MAIL ORDER. £2011 ACLARE ST
Prics [ ;| I CERRITCS, CA 5070
$199.00 1L | . (213) 924-5741
ind Dpex. /j TECHNICAL HD | HELP-
Systam w’ég : mum:n“a‘:@;; SUE O
g& Somputet (714) 952-3830
Ship. & TERMS § SPECHICANONS SUBECT 0 CHANGE WITWOUT NOTICE
Halg $10 VIS4 & MASTER CAAD GLADLY ACCEPTED
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wContinued from Page 75 Pt Description Soling Vol = Descrigtion Saling Vel
Pant Deseription Sellng Vol Number of Product Price  Issie Number of Product Prica Jssme
Humber of Produet Price lssue
cP/M MSDOS H/Z100 - H/Z150 PC
. ; 885-3019-37 Z00S 16 Bit MicroNET Connect . 16.00 61
DATA BASE MANAGEMENT SYSTEMS ﬁ:m:l{g:i E:m :;':iﬁ:"g Book (64k) :ggg ig 885-3027-37  MSOOSHUGPBBS . . . .. .40.00 66
P il -37 MSDOS HUG PBBS S List . 60.00 66
Hbos 885-1238-37]  CPM Ascirily 20.40.57 gg?;gggg-g? MSDOS HUG MCP i .IS mg. 40.00 71
o 885-6020-37) CP/M RF Comp. Aided Design 30.00 44
885.1107{37]  WOOS Data Baso Systom HOMBD . 30.00 23 goo Ty (L T R B 080 57 MISCELLANEOUS
885.1108-[37) HOOS MBASIC Data Base Sys 30.00 23 865-0004 HUG Binder . 5 5.75
xg‘mg-ml :ggg :ctﬂ;rwf ;g:ﬂ {3]D|5Its} i g-% ;g MSD0S 885-1221-{37)  Watzman ROM Source Code/Doc 30.00 33
- utofile 5k, . 865-4001 REMark Vial | Issues 1-13 . 20.00
860-1115-37]  HOOS Navigational Program 2000 25 965803837 MSDOS RFCAD Ver 3.50 00T gas 402 REMark Vol Il lssues 1423 . 20.00
885-8008 Farm Agcounting System 45.00 30 COMMUNICATION 885-4003 REMark Vol. Ill Issugs 24-35 . 20,00
HDOS 885-4004 REMark Vol IV Issues 36-47 20.00
Ce/M 885-1122-{37)  HDOS MicroNET Cannection 16.00 37 663-4005 REMark Vol. V Issues 48-59 . 2500
885-8009 MAPLE (Modem Appl. Effecior) . 35.00 29 B885-4006 REMark Vol. VI Issues 60-71 . 2500
B85-1219-{37) CP/M Navigational Program 20,00 3 CP/M 585-4500 HUG Software Catalog ., 9.75
B885-4501 HUG Safiware Catalog Update #7 875
MSD0S 885-1207-(37]  CR/M TERM & HTOC 20.00 26 885-4600 Watzman/HUG ROM " 45.00 41
885-1224-37]  CP/M MicroNET Conneclion 16.00 37 885-4700 HUIG Bulletin Board Handbaok 5.00 50
885.6008-37 MSDOS NAVPROG 20.00 73 685-3003-[37] CP/M ZTERAM (2100 Modem Pkg) 20.00 M4 805-3015-37 2005 Skyviews 20.00 55
B85-8034-37 DBZ-A Dalabase For The Z100 ... ... 25.00 69 885-5004-37 CP/M-BB TERMEE and DSKED 20.00 56 865-3036-37 MSDOS TREE-1D % 20.00 77
869-3005-37 GP/M-86 16 Bil MicroNET Conn. . ... 16.00 61 NOTE: The [-37) means the product is available in hard
AMATEUR RADIO : ; ;
Eagiear.  COMAENTEOMS 400062 sector or soft sector Remember, when ordering the
HDOS 865-5007-37 GP/M-86 HUGPBAS Source List. . 60.00 62 . G e
095-8012-(37]  CP/M MAPLE (Modem Program) ... 35.00 34 soft sectored format, you must include the "-37" after
485-8016 Marse Code Transceiver Ver 20 20,00 42 B85-8023-37 CP/M-B5 MAPLE 3500 45 the part number; e.g. 885-1223-37.

icts for Professional Software Development

The Seidl Make Utility (SMK) is a powerful automatic product generation utility. Whan changes are made to any of the modules in a product, SMK
will execute the minimum set of commands that are necessary and sufficient to rebuild the product. SMK is loaded with features and performance you
won't find in any other make utility. 1t allows you to define product dependancies quickly and easily using SMICs high level dependency definition
language (DDL). The DDL supports parameterized macros, for-loops, constants, local variables and much more. SMK understands complicated
dependencies involving nested include files and object code libraries. You have complete control over generated commands, Use any type of error
recovery lechnique desired. Easy to leam and lightning fast, youll wonder how you got along without SMK1 $99.95

The Seidl Version Manager (SVM) is a collection of toals that together form a state of the art version control system. SVM maintains a complete
revision history of all source files in a project without duplication and has highly optimized text compression routines to further reduce disk storage
requirements. SVM's high-level make facility integrates tightly with SMK allowing prﬁcts to depend on other products. SVM lets you rebuild any version
of any product or group of products with a single command. SVMincludes a powerful audit trail report generator. A full screen, menu-driven shell provides
a user friendly interface ta the SVMtaols. You can also use the SVM tools directly or incorporate them into custom applications. $299.95

SAVE OVER $20.00 when you order both, just $379. Include $3.50 shipping for SMK, $5.00 for SVM. Multi-site licenses and educational discounts
available. Dealer inquiries invited.

SEIDI. COMPUTER ENGINEERING

— —— — = ==
3106 Hilltop Drive, Ann Arbor, MI 48103 (313) 662-8086

Changing your address? Be sure and let us know since the software catalog and

REMark are mailed bulk rate and it is not forwarded or returned.
My = =CLUTAIONGTHSIINE == e e e s s s s s T S T S S S S S S E S S S S S S e e s s e =

HUG MEMBERSHIP RENEWAL FORM

HUG 1D Number:

Check your ID card for your expiration date. REMEMBER - ENCLOSE CHECK OR MONEY ORDER
IS THE INFORMATION ON THE REVERSE SIDE CORRECT? CHECK THE APPROPRIATE BOX AND RETURN TO HUG
IFNOT., FILL IN BELOW. NEW
MEMBERSHIP RENEWAL

Name RATES RATES

U.S. DOMESTIC $200 $17 O
Address FPO/APO & ALL OTHERS* $35 O  $30 O U.S. FUNDS
City-State

* Membership in France and Belgium is acquired through
Zip the local distributor at the prevailing rate.




Announcing

r, Barry H, “l:'aﬁ
icraconpuler Sust, & Censultin

PERKS" | LRI = 254 A e
: Tuevad| a1 (§16) 325-113%
Version 2!!!

New! Cut/Paste Module! il ®
New! Typewriter Module! : . I : : : : : : !

New! Variable Size Notepad .
Buffer (up to 64K)! ..llllll!

New! Modem Module! . . T11) -

New! Dialer Capability!

New! Card File Module! “Shown above is an actual photo of Perks in operation, with Lotus 1-2-3 in the background.
The main menu and windows for the notepad, calculator, ASCII table, calendar and card file

New! Removable under both modules are visible:"

MS-DOS and Z-DOS! Now the leading Z-100 Desktop Utility is even better!
New! Additional Features in Version 2 of Perks adds the most asked for additional
Existing Modules! features while retaining Perks’ superior user friendliness,
Old! Still works with both better documentation and compatability, ease of use,
MS-DOS and Z-DOS! small size and ability to run under both Z-DOS and
g o ; MS-DOS. If you have a Z-100, this is one program
Old! Still small in size (79K)! you can't afford to be without. And at it's low price
Old! Still only $69.95! of $69.95*, you don't have to!

Perks is available at all Heath/Zenith Computers & Electronics Centers, many
independent Zenith Data Systems dealers or directly* from:

BARRY A. WATZMAN Microcomputer Systems & Consulting
560 Sunset Road e Benton Harbor, Michigan 49022-7142  (616) 925-3136

Perks is a trademark of Barry Watzman. *Plus 54.00 for S&H, Michigan Residents add 4% sales tax also.

BULK RATE
U.S. Postage
PAID
Heath Users’ Group

POSTMASTER: If undeliverable,
please do not retumn. P/N 885-2078
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