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Managing Editor ......... Jim Buszkiewicz
(616) 982-3837
Software Engineer............ Pat Swayne
(616) 982-3463
i : : OPERATING
Production Coordinator . ....... Lori Lerch PRODUCT NAME PART NUMBER  SYSTEM DESCRIPTION PRICE
(616) 982-3794
H8 - H/Z-89/90
ACCOUNTING SYSTEM . .vveeinanieeaiennns 885-8047-37 ......... BUSINESS ......ovoeiiinininnns
Secretary ................ Margaret Bacon ACTION GAMES . ......vvvvnns .. .BB5-1220-[37] . GAME......o0ovvvnnn.
(616) 982-3463 ADVENTURE ............cvvnnss ...B85-1010 ... . BAME = is ol
ASCIRTY i s . ..B85-1238-[37] . . . AMATEURRADIO . ........
AUTOFILE (ZBOONLY) ............ ...B85-1110..... DBMISS: + v iioiticamin minss
HUG Bulletin Board ....... (616) 982-3956 g:g?SILEC SUPPORT PACKAGE ...... = g?;ﬁég[ﬁi " g;‘lrLElg;n g
......................... i - - ¢ |
(Modem Only) CHEAPCALC. .. R .. .sssnsp{a?] . SPREADSHEET ..........
CHEOMDER 5 s M b i 885-8010 .. ... CHECKBOOK SOFTWARE . . .
; 2 DEVICEDRIVERS . ............... ....885-1105..... UTILTY e
HUG Parts Ordering ... (616) 982-3463 DISK UTILITIES . B . .885-1213-(37) .. UTILITY oo
DUNGEONS & DRAGONS. ... ...BB5-1093-[37] . GAME..................
Contributing Editor. . . . .. William M. Adney FLOATING POINT PACKAGE ... ..... ...885-1063 ... .. UTILITY .o
GALACTIC WARRIORS ............ .. .BB5-8009-(37] . BAME oo sl
GALACTIC WARRIORS . ........... ...885-8000-[37) . GAME .
Advertising. . . . Rupley’s Advertising Service Eﬂggelc'rbﬁéﬁbbhﬁf T ggg:mg?-[:!?l . o gmlﬁf‘r --------------
 SER——| 112¥ s CHDOS ... UTILITY o
Dept. REM, 240 Ward Avenue HDOS PROGRAMMERS HELPER .. .. .. L .BBS-BO1T ... UTILITY
P.O. Box 348 HOMEFINANCE .. ... .\oveeiieieiinanaenens 885-1070 ... BUSINESS ............
: HUG DISK DUPLICATION UTILITIES. . .....B885-1217-[37] . LUTILITY s
St. Joseph, MI 49085-0348 HUG SOFTWARE CATALOB ... 8054500 . PRODUCTS THRU 1982 ..
(616) 983-4550 HUGMAN & MOVIE ANIMATION . ... ............... 885-1124 ... ENTERTAINMENT ......
INFO. SYSTEM AND TEL. & MAIL SYSTEM .. ........885-1108-[37] .. MS. . e
. P LOBBODK ..o e iniaaenaaeeens 885-1107-(37) AMATEURRADIO ...
Printer...........ooiins Imperial Printing MAGBASE . .. .B85-1249-(37) .. MAGAZINE DATABASE ..
St. Joseph, Ml MAPLE ....885-8005 ... i COMMUNICATION ...
MAPLE .....885-8012-[37] ........CPM........ COMMUNICATION . .....
MICRONET CONNECTION . .. ...ovvvnnanennns 885-1122-37) ........HDOS ....... COMMUNICATION . .....
MISCELLANEQUS UTILITIES ........ovvvennens 885-1089-[37] . .
US.  APO/FPO& MORSE CODE TRANSCEIVER .. ...\ . 00oooo. g e
Domestic  All Others MORSE CODE TRANSCEIVER . ... ............... 885-8031-{37] ..
Initial §22.95 $37.95° :;glﬁ':::l&on ................... o .aasrwa?g[s:*] i
R FORPRINTERS ........ .....B85-1082 . .
Renewal 519‘9_1 & Funds:z.es REMARK VOL 1ISSUES 1-13 . .vvvvveeorneee 885-4001 ...
2 RUNOFF ..o .....B85-1025 .
SOIBALE.....o cormmmmersm s s ommr e bt 58 S AN 885-8027 . ..
Limited back issues are available at $2.50, g:tt %ugé:fp?fg?cmm ------- v .‘gg;ml-lm s ol
lus 10% shippi nd handling — minimum Sy VO ILER v | cndd 3l EE
g‘lu{s)() cl'lu’:;.rgt:l I%ﬂ;&k ?—ISG Fa;m({j:lucgt List for availa- SOFT SECTOR SUPPORT PAGKABE ... o oo 685-1127-137) --- 2000
i g ; k STUDENT'S STATISTICS PACKAGE. ............... 885-8021 ... ... 20.00
bility of bound volumes of past issues. Requests SUBMIT (ZBOONLY). . ........... T e85.8006 2000
for magazines mailed to foreign countries should TEAM & HTOC ... ~....885-1207-[37) . 2000
specify mailing method and appropriate added TINYBASIGCOMPILER .. .c.iveiinnnasivivnnnas 885-1132-37] ... 2500
cost. TINE PASCAL o v s m s s e S 885-1086-[37] ........ ... 2000
UDUMP. . ..o 885-8004 ... ... . ... 3500
: i . ' UTILITIES ©ovvveeee st eaaesinenaenaaeees 885-1212-(37) . ....... ... 2000
St Feymentaoy Eg'gﬁeﬂ; Wgery* Gnovp UTILITIES BY S ... 8851126 . ... . uTILTY | ... 2000
s VARIETY PACKAGE .............. ...B85-1135-37) . ....... UTILITY & GAMES . ... .. ... 2000
Benton Harbor, M 49022 WHEW UTILITIES ............... . .885-1120-(37] ....... .HDOS ... UTILITY ........oonnn -2000
(616) 982-3838 XMET ROBOT X-ASSEMBLER ...... .885-1229-(37) ... ... .CPM ... UTILITY ......cocvvennn, .20.00
ZBOASSEMBLER ... .....ovviiiiiannnnns 885-1078-(37] ........HDOS ...... UTILITY ................ . 25.00
Although it is a policy to check material 280 DEBUGGING TOOL (ALDT). . ... ovvvvenerenns. 8851116 ...........HDOS ..... . UTILITY ..oooiernnrininanenns 20.00
placed in REMark for accuracy, HUG offers no
warranty, either expressed or implied, and is not
responsible for any losses due to the use of any H8 - H/Z-89/90 -
material in this magazine.
Articles submitted by users and published in O, 17 T e NSRANN
REMark, which describe hardware modifications, CASSINO-G-AM-E-S- """"""" : ) i.I[iAME o
tare not supported by Heath/Zenith Computers & CHEAPCALG . ..+ v " CPM ... ... SPREADSHEET ;
Electronics Center or Heath Technical Consulta- CHECKOFF ..........0co0uue. T =[A7) s v......CHECKBOOK SOFTWARE . .......... 25.00
tion. COPYDO0S v covvinmiea s - i UTILMY Gov s mesyinisemiss 20.00
HUG is provided as a service to its members g{fgﬁ%g’:; :E&T{;gw“ 2583 sowecesns BPM & g:&g\' ............. :;ggg
for the purpose gf fostering the exchang_e of |de:'as FAST ACTION GAMES . g el e . e LA 20.00
to enhance their usage of Heath/Zenith equip- EUN DISK | i GAMES 20.00
ment. As such, little or no evaluation of the pro- FUMDISI 25 st i s oo O R - ...35.00
grams or products advertised in REMark. The Soft- GAMESDISK ................ R cevere  CPM L BAMES. . 20.00
ware Catalog, or other HUG publications is per- BRADE: ..., v vooceimsmnssismainis ; . GRADEBOOK .........ocvvvvennns 20.00
formed by Heath Company, in general, and HUG, HAUN I ..HDOSEMULATOR ................ 40.00
in particular. The prospective user is hereby put HUG FILE MANAGER & UTILITIES ................. - PN I e e 20.00
on notice that the programs may contain faults, :g\(}jmﬂfommm UPDATE #1 et . .PRODUCTS 1983 THRU 1985 . ....... 23.&.‘;
the consequence of which Heath Company, in MBASIC PAYROLL i =it ity g;lsli:rgg """""""""""" §0.00
general, and HUG, in particular, cannot be held re- MICRONET CONNECTION ... ..., .. ... ... L COMMUNICATION 1600
sponsible. The prospective user is, by virtue of ob- NAVPROGSEVEN ............. -1219- weeeeu FLGHTUTILITY. e 20.00
taining and using these programs, assuming full REMARK VOL 3 ISSUES 24-35 . . .. 1962 SRR A 20.00
risk for all consequences, REMARK VOL 4 ISSUES 36-47 . T A — 20.00
REMark is a registered trademark of the :w::z :gtg:ssgwug ;g-?? i :gg; __________________ gg%
Heath/Zenith Users’ Group, St. Joseph, Michigan. REMARK VOL 7 ISSUES 72.63 s i 2500
. g SEABATTLE ................ T e PO PR (i e S L e 20.00
Copyright © 1989, Heath/Zenith Users’ Group sl e gmé&ﬁ : .ﬁﬂ% ...... 20.00
UTILITIES nsmbunismems s ns s B TIR AN I vt UTILITY . . 20.00
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- Price List

OPERATING
PRODUCT NAME PART NUMBER ~ SYSTEM  DESCRIPTION PRICE
X-REFERENCE UTILITIES FORMBASIC ............. 885-1231-[37) ... e UTILITY s o wsnsvesnssvaaiiin 20.00
TTERM v o s s s s S 885-3003-(37] ........CPM....... .COMMUNICATION ................ 20.00

H/Z-100 (Not PC) Only

ACCOUNTING SYSTEM .. ...ovniiiinioennns 885-8048-37 BUSINESS ...............connnn

BRLE 557 e a wn e e WA A bV e ek 885-8043-37 .........MSDOS......UTILITY ...couvniinennaninnannas
BRRDOAT . . oo fa s rli i sl Biiviaaali 885-3021-37 .........MSDOS......BUSINESS .............oovnnnnnn
CHEAPCALL. ....cicuunnavan ..885-3006-37 .........MSDOS..... .SPREADSHEET ..................
CHECKBOOK MANAGER . . ...........coovnnnnens 885-3013-37 .........MSDOS......BUSINESS .........oc00ieunuvann
CP/EMULATOR. ....cvenniiiinianannnnsnnananas 885-3007-37 .........MSDOS..,...CPMEMULATOR .................

DBZ .. .ioseossinssviodosrnatonpsivanyarndnss 865-8034-37 .........MSDOS......DAMS.........ccoiiuviniinninnnn
ETCHOUMP .. ..885-3005-37 I el e S el
ERPLOT B cn vonpvnppiin o s ..885-3049-37

GAMES CONTEST PACKAGE ................ L.BB5-30M7-37 ........ MSDOS......GAMES.. ..............0c0iihnn 2
GAMESPACKAGEN . .......oovvviviiinnnns ..885-3044-37 170 | R —
GRAPHICS ............... ..B85-3031-37 .........
HELPSCREEN 885-3039-37 .........MBDOS.... . UTILITY .......ocoviinniiinnnnn

HUG BACKGROUND PRINT SPOOLER . BE5S-1247-37 ... CPML L UTIUITY
REYMIAG s S s o 885-3046-37 LALE | SRS R R e e
WETMMAR oo ooy s o s s B S B S ST 0 885-3010-37 semaaUTIITY vswsinasemnns s iwenmansinss
KEYMAPCPMBS . ......cvvnniirinnrernsannsnes 885-1245-37 ,...onn OPM oo UTILITY v e e
MAPLE............... 885-8023-37 ......... COMMUNICATION ................
MATHFLASH ........... 885-8030-37 .........MSDOS......EDUCATION .........coooiviiinnnn
ORBITS ......coovnivininnnennnnnannannen....DB5-8041-37 .........MSDOS.... .EDUCATION ..........ooiiniiinnn
POKER PARTY osvvvavmasmmea iamnni b dssvmaion 885-8042-37 .........MSDOS..... .ENTERTAINMENT ................

L Lt T —— 885-8028-37 .........MSDOS.... . UTILITY ......ccoovvvnniinnannns
SKYVIEWS . ...t iiiiiieiies 885-3015-37 .........MSDOS..... . ASTRONOMY UTILITY .............
SMALL-C COMPILER . . ..B85-3026-37 .. i LANGUAGE. . ..........cooovonnns
BPELLS ;oiiiiiiiaiiaiaiiniiing 885-3035-37 .SPELLING CHECKER .....

SPREADSHEET CONTEST PACKAGE . ..B85-3018-37 .. VARIOUS SPREADSHEETS .

TREEID o ¢ aicv s g maioiie o Easn aaviassg 885-3036-37 TREE IDENTIFIER ....... px
USEFUL PROGRAMS 1. . . . 885-3022-37 L1 EHLEE = - ——
UTILITIES .. ..o ii i innninnnes 885-3008-37 .........MSDOS. ... UTILITY ............coovvnnnnnns
ZBASIC DUNGEONS & DRAGONS .................. 805-3009-37 .........MSDOS......6AME......... o i liicieeeei
ZBASIC GRAPHICGAMES ................cccue0

ZBASIC GAMES .. ivaiin-teiivasiawsusaima s

PG oscvnrwnvmroms immsan

ZPC UPGRADE DISK

ADVENTIRE ., ..ooiviiin vt

ASSEMBLY LANGUAGE UTILITIES................. BBS5-B046............ MSDOS...... TR coavminerinn s s e s o
BOTH SIDES PRINTER UTILITY OB v iniacareiit

DEBUG SUPPORT UTILITIES ......

DPATH: s S bl

HADES il iy

BELP o vaswamisiemii

L MSDO0S .
HUG BACKGROUND PRINT SPOOLER ...............B85-3029 ............ MSDOS...... UTILITY ... cosirsnnmnnnnimonivis 20.00
IR EDETOR: i s siadisn siann dinime vinns s hoa BB5-3012............ MSDOS...... TEXT PROCESSOR ................20.00
HUGMENUSYSTEM. .....c.oovniviniininiiinanas 885-3020............ MSDOS...... BTITY v snnnaiananmimis 20.00
HUG SOFTWARE CATALDG UPDATE#1............. 885-4501............ VARIOUS ... .PROD 1983 THRU 1885 ............ 9.75
WUBBIEP s o v vx cvvenn i smpiensmnrnimn cannsine 885-3033............ MSDOS...... COMMUNICATION ................ 40.00
HUGPBBS SOURCELISTING . . ...........ovvvnnnns BB5-3028............ MSDOS...... COMMUNICATION ................ 60,00
HUBPEBS «ov s s vapmrsastsrstarinesrstnisssssrs 8853027 .. .ivueaiin MSDOS...... COMMUNICATION ................ 40.00
ICT 8080 TO 8088 TRANSLATOR. ...............0. BB5-3024 ............ MsSDOS . ..... DTLITY 2ocisn a0
MEBBASE i sinnamv b i an i ....MAGAZINE DATABASE ............ 25.00
MATTE soscapedais e sm s N s MATRIXUTILITY ..o 20.00
MISCELLANEOUS UTILITIES ..........covvvnnnnns UTIITIES o v ammnpr s wonnime s winin
PS'SPC&ZIOOUTILITIES ......oovveiiiiiinnnnns

REMARK VOL 5 ISSUES 48-59 . .
REMARK VOL 6 1SSUES 60-71 ..
REMARK VOL 7 ISSUES 72-83 . .
REMARK VOL 8 ISSUES 84-95 . .
SCREENDUMP.................

UTILIMBS N . ccvvvivcnnmsrninas
2100 WORDSTAR CONNECTION
PC Compatibles
ACCOUNTING SYSTEM ...................ooe... 885-8049............MSDOS..... .BUSINESS ...................... 20.00

CATALOGING SYSTEM............. 20,00
-SPREADSHEET ...........o0ivins 20.00
CPM & Z100 EMULATORS . ......... 20.00
11— 20.00
PRINTER PLOTTING UTILITY ........ 25.00
GRADEBOOK . ...........ccvnnens 20.00
AMATEURRADIO . ................ 20.00
UTIITY 5 v mammmsisnie s 20.00

PESPCUTILITIES .. .o vvvssommumvaimmas vss et MTILITIES.. o nvnmsmonpnnimsmn srnins 20.00
POWERINGUP .........cooivviinnnn 885-4604 ,........... NAL ... GUIDETOUSINGPCS.............. 12.00
SCREEN SAVER PLUS B85-6009............MSDOS...... UTIEITIES v a0 s 20.00
SIVIEWS o saiiiainiia 885-6005............ MSDOS...... ASTRONOMY UTILITY ............. 20,00
TOEPELL oo 885-8044 ............MSDOS...... SPELLING CHECKER .............. 20.00
W TRARTIN Lo mnmuns o st s s 885-6012............ MSDOS...... AMATEURRADIO.............0ues 20.00

The following HUG Price List con-
tains a list of all products in the HUG
Software Catalog and Software Cat-
alog Update #1. For a detailed
abstract of these products, refer to
the HUG Software Catalog, Soft-
ware Catalog Update #1, or pre-
vious issues of REMark.

Magazines everywhere, and no way to
reference the wealth of information
they hold? Not anymore! Now there’s
MAGBASE; a database designed spe-
cifically for referencing magazine arti-
cles. Don't let those one-hundred-
and-some back issues of REMark, or C
Users Journal, or Veternary Medicine,
(or any magazine) gather dust, use
MAGBASE, and find that article you
read two years ago! MAGBASE is avail-
able for MSDOS HUG P/N 885-3050
or CP/M (P/N 885-1249-[27].

LAPTOP OWNERS . . . don't feel left
out! All of HUG's MSDOS software is
available on 3-1/2" micro-floppies too!
When ordering, just add a “-80" to the
7-digit HUG part number. For the
standard 5-1/4" floppy, just add a -
£ YA

Make the no-hassle connection with your
modem today! HUGMCP doesn't give you long
menus to sift through like some modem pack-
ages do. With HUGMCP, YOU'RE always in con-
trol, not the software. Order HUG P/N 885-3033-
37 today, and see if it isn't the easiest-to-use
modem software available. They say it's so
easy to use, they didn't even need to look at the
manual. “It's the only modem software that |
use, and I'm in charge of the HUG bulletin
board!” says Jim Buszkiewicz. HUGMCP runs
on ANY Heath/Zenith computer that's capable
of running MS-DOS!

ORDERING INFORMATION

For VISA and MasterCard phone
orders, telephone the Heath Users’
Group directly at (616) 982-3463. Have
the part number(s), descriptions, and
quantity ready for quick processing. By
mail, send your order, plus 10% post-
age and handling ($1.00 minimum
charge, up to a maximum of $5.00) to:
Heath Users’ Group, P.O. Box 217,
Benton Harbor, Ml 49022-0217. VISA
and MasterCard require minimum
$10.00 order. No C.O.D.s accepted.

Questions regarding your sub-
scription? Call Margaret Bacon at (616)
982-3463.
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HEPCAT
sings...

“The other cats get to smg alog'

That’s because HEPCAT runs with your
other programs, not over them. HEPCAT
(HUG Engineer’s and Programmer’s CAlcu-
lation Tool) is a powerful pop-up calculator
for all Heath/Zenith MS-DOS and Z-DOS
based computers. Unlike other pop-up
calculators, HEPCAT does not stop the cur-
rently running program while it is popped
up. That means that you can do calcula-
tions while your computer is busy with
something else. For example:
e While Lotus (tm) is loading a huge
spreadsheet, you can check your kid's
math homework.

e \While Dbase (tm) is sorting a large data-
base, you can add up some grocery
prices.

e While your computer is busy compiling
one program, you can work on number
base conversions needed for another
program.

HEPCAT is safe to pop-up duringjustabout

any running program — even during disk

activity. And HEPCAT has other features
the other guys can't touch.

HEPCAT gets along with everyone . . .

HEPCAT supports more video configura-
tions than any other pop-up, and always

pops up in the current video mode, rather
than forcing the screen into a text mode as
other pop-ups do. It also works properly
with more programs than any other pop-
up. You can pop up HEPCAT over Micro-
soft Windows (tm) and many other pro-
grams that other pop-ups can’t work with,
and even over some other pop-ups.

HEPCAT works harder . . .

HEPCAT provides a multi-function floating
point calculatorand a programmer’s binary
calculator that work together to do more
than the basic four (+, -, *, /). The floating
point calculator includes the following
built-in functions: powers, pi, factorial,
square root, sine, arc sine, cosine, arc co-
sine, tangent, arc tangent, log (natural and
base 10), e*Xand 10~ X. Italso includes the
following conversions: degrees-radians,
radians-degrees, Celsius-Fahrenheit, Fahr-
enheit-Celsius, centimeters-inches,
inches-centimeters, meters-feet, feet-
meters, kilometers-miles, miles-kilome-
ters, grams-ounces, ounces-grams, kilo-
grams-pounds, pounds-kilograms, millili-
ters—fluid ounces, fluid ounces-milliliters,
liters-quarts, quarts-liters. The binary cal-
culator works in these number bases: bi-
nary, tetral (base 4), octal, split octal,
decimal, and hexadecimal; and it supports

these operations: MOD, AND, OR, XOR,
SHL, SHR.

The HEPCAT floating point calculator sup-
ports 8 significant digits and can display
numbers four ways: floating point, fixed
point, scientific notation, and engineering
notation. Numbers are handled internally
in BCD format to eliminate binary round off
errors in addition and subtraction.

HEPCAT eats less . . .

HEPCAT uses less than 16k of memory —
less than any other pop-up calculator that
we know of. It also uses less than 16k of
disk space, so you don't have to wory
about where to put it on a small system.
The HEPCAT window uses less screen
space, too. It shows you more real infor-
mation than other pop-up calculator dis-
plays, but it doesn't waste space by
showing you a keypad layout. You already
know what your keypad looks like! HEP-
CAT is easier to learn, too, with commands
that make sense.

If you are tired of pop-ups that can only
sing solo, give HEPCAT a try. HEPCAT is
available from HUG as part no. 885-3045-
37 for $35.00. It works on any Z-100 PC,
Z-200 PC, or Z-100 (not PC) system and
any version of MS-DOS or Z-DOS.

4
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Easily Reset Your SmartWatch

Dear HUG:

For years | have used a GC-1000 Most
Accurate Clock and when | installed my
H-100 (Not PC) | mated my GC-1000 to
the H-100. Recently, | decided to simplify
things and add an FBE Smartwatch to my
H-100. | have not yet abandoned the GC-
1000, but instead have been checking the
accuracy of the Smartwatch. It is sup-
posed to be accurate to within one min-
ute per month, and it is.

This means that the SmartWatch
must be reset every so often. Resetting is
not too complicated. But when | discov-
ered how simple it is to correct for the
Daylight Savings change | decided that it
would be nice to have a simple way to ad-
just the watch’s time. | can now add ONE
Minute or Subtract ONE Minute by the
Command “DSCLOCK +", or “DSCLOCK

So | thought that HUG readers may
be interested in knowing how | did it. It is
easy to do because the Software Disk that
is provided with the FBE SmartWatch in-
cluded the source assembly file. Using an
editor (I use BSE), revise DSCLOCK.ASM
as follows:

Find the label “NOTSPC:". Erase the
label leaving the rest of the line intact
(CMP AL,“D" ;DST Command?). Imme-
diately above add four lines as follows:
NOTSPC: CMP AL,'-'

JE ADJSUB
CMP AL, '+'
JE ADJADD

The next line will be the above men-
tioned line: CMP AL,’D’. Drop down to
the DOLINE routine. Immediately above
it add the following two routines:

Name Change of the Phoenix HUG

Dear Jim:

As President of the Phoenix Heath/
Zenith Users’ Group (PHUQ), it is with re-
morse that | inform you of the termination
of our group (PHUG). With attitude
changes at our local Heath/Zenith Elec-
tronics Center, this change in our status
has been pending for sometime. The ma-
jority of our group still uses Heath/Zenith
computers and software. Although the
group is moving to a new meeting loca-
tion and has changed the name to Phoe-
nix Computer Group, PCG, we will render
assistance to anyone from the Heath/
Zenith community that needs our help.
Our BBS (602) 254-2185 still supports MS-
DOS, ZDOS, CP/M and HDOS.

In closing, let me state that it has
been fun, as well as educational over the
past 8 years dealing with HUG. We wish
the Best of Luck to the remaining HUG
members across the country.

Sincerely,
Ron Eggemeyer, President
Phoenix Computer Group

What'’s the Purpose of HUG

Dear HUG:

I will probably renew my member-
ship and REMark subscription even if you
do not incorporate any of my suggestions,
but | thought that since | was not in-
cluded in your recent member survey, |
would submit my two cents’ worth:

What is the purpose of HUG and
REMark? | think this organization should
be aimed solely at Heath/Zenith hard-
ware and Zenith MS-DOS compatibility
with commercial hardware/software, ZDS
tips, ZDS product improvements, prob-
lems, solutions and limited offerings of
HUG software. Your new feature Bug
Zapping is a great idea and a start in the

right direction.

| subscribe to, and read, numerous
general and special purpose PC and soft-
ware specific trade publications. | do not
need another magazine that reviews soft-
ware or general hardware products. Spe-
cifically, in the March 89 edition of REM-
ark, | did not need the articles on XyWrite,
WordStar 2000, WordPerfect 5.0, and
Printers. Those articles could have been
published in any trade magazine and had
little or no bearing on Heath/Zenith prod-
ucts.

The Enable article could be helpful
only because no other widely-circulated
publication writes about Enable and be-
cause so many DoD agencies adopted it
since Zenith included it on the Desktop [l
contract.

Instead of including general purpose
software articles, | think REMark should
devote itself to detailing any problems
and solutions using commercial hardware
and software with Zenith PC desktop and
laptop computers and monitors and
should be our collective voice in resolving
these problems with either Zenith or the
third party.

For instance, WordPerfect 5.0 has
had several problems with a number of
non-IBM ROM BIO chips (including Zen-
ith) and their cursor command feature.
These problems finally appear to have
been solved by the 1-3-89 release of WP,
Further, WordPerfect will not work with
the Zenith 449 enhanced EGA video card
unless the auto-emulation switch 5 is
turned off. Other software, including
Charts, has the same problem, but Enable
2.15 appears to work fine with the auto-
emulation switch on.

Banyan’s Vines 286 network software
does not work with the Zenith MS-DOS
3.21 VDisk. You must use VDisk.sys from
DOS 3.2 or earlier. | am sure that there
have been problems installing certain
third party disk drives and memory cards.
These are real world problems that HUG
could help us with.

ADJSUB: CALL RDCLK ; Get Current Data RFH 4/3/89 JE ADJAD1
MOV AL ,MINS ADD AL,01
CMP AL ,B0 ; Is Packed Decimal DAA
JE ADJSU1 MOV MINS,AL
SUB AL,@1 JMF WRCLK ; Complete Adjustiment
DAS ADJAD1: MOV AL ,HOURS
MOV MINS,AL CMP AL,023H
JMP WRCLK ; Complete Adjustment JNE ADJAD2
ADJSU1: MOV AL, HOURS RET ; Don t touch it!
CMP AL,00 ADJADZ2: MOV MINS,00
JNE ADJSUZ ADD AL,01
RET ; Don t touch it! DAA
ADJSUZ: MOV MINS,B859H ; Packed Decimal MOV HOURS, AL
SUB AL,@1 JMP WRCLK
DAS Now reassemble, relink, and convert
MOV HOURS, AL from EXE to COM.
JMP WRCLK ,
Sincerely,
ADJADD: CALL RDCLK . Get Data RFH 4/3/89 Robert F. Hassard
MOV AL ,MINS 3466 Tice Creek Drive, #4
CMP AL,@S5SH ; Is Packed Decimal Walnut Creek, CA 94595
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You should review every new release
of Zenith ROM BIOS chips, MS-DOS, BA-
SIC, and Diagnostics software and advise
us of problems, recommendations, and
ordering information (both by mail or by
phone for those of us that do not live near
Heath stores).

A brief review of new Zenith comput-
er products would be helpful, but gener-
ally Zenith hardware and software is sim-
ply over priced. Therefore, | think it is en-
tirely appropriate for your authors to
make recommendations regarding third
party peripherals that work with Zenith
harware and compare them to the official
Zenith products.

You should be our voice to complain
about Zenith versions of commercial soft-
ware, such as Windows. Zenith's updates
are always very late and over priced. Fur-
ther, the Zenith version sometimes leaves
out features, such as PC Write from Win-
dows, and the software manufacturer will
not allow us to upgrade directly from the
Zenith version.

Sincerely,

Craig Carver

1602 Tulagi Street
Barstow, CA 92311-5944

Xplore Your Batch Files . . .
And Xplode Some Myths

Dear HUGC:

This article contains a line in the list-
ing for ASSEM.BAT that can cause the user
of the batch file to get strange error mes-
sages if used with LINK.EXE as distributed
with MS-DOS 3.3+, QuickBasic 4.0, and
perhaps other late versions of LINK. It is,
of course, the line, LINK SHOW.OB),
SHOW.EXE, NUL, NUL.

This was a take-off from a line in a
batch file that | have used for years with
versions of IINK from Z-DOS and on,
where it had the form, LINK %1.0B],
%1.EXE,NUL,NUL.

Now, these newer versions of LINK
choke up over that line. The problem is
with the use of NUL as the last argument,
to show no library file. If the line is
changed to:

LINK 1%.0BJ,%1.EXE,NUL; or to,
LINK 1%.0BJ,.%1.EXE; or to,
LINK %1.0BJ;

no error messages are generated.

When | discovered that the MS-DOS
3.3+ LINK has this unfortunate difference
from earlier versions, | contacted the local
Heath/Zenith store, since | had acquired
the DOS with a SupersPort laptop pur-
chased there. | didn't really expect any
remedy other than perhaps advice as to
other ways of avoiding the problem, but
thought that | could feed back some in-
formation that might save other users the
trouble of digging out the cause. The re-
sponse was very disconcerting, a total lack

of interest, and an assertion that the reas-
on for the lack of interest was that “pro-
grammers are not that large a part of our
customer base.”

This might be an item for your Bug
Zapping feature, or if you can put it in
your letters to the editor, you might save
your readers a lot of trouble. The error
messages that result are of the “red her-
ring” type that cause the waste of a lot of
time before you start looking in the right
place. The DOS 3.3+ LINK gives the mes-
sage “Invalid object module” and Quick-
Basic LINK gives “fatal error L1102: unex-
pected end of file.”

Sincerely,

Robert G. Brasfield

10344 Dibble Avenue, N.W.
Seattle, WA 98177

Thanking the SYSOP

Dear Jim:

On April 7, 1989, | got to thinking that
I should logon to HUGBBS and check out
the Bargain Centre and check out what
good stuff was there since my last time, |
also got to thinking that lots of the times |
forget to thank the SYSOP for the work he
is doing. | thought that to save time on
the ole phone line and to not keep some-
one else waiting to use the board, | would
just compose a message to the SYSOP
offline and send it to HUGBBS one line at
a time at the prompt asking to leave a
message to the SYSOP. | thought this
would work since | had used it on several
boards before. Of course, | tried to keep it
short and kinda to the point. Well, it
seems that HUGBBS does not like mes-
sages to the SYSOP of more than 5 lines.
Just as | sent line #5 HUGBBS abruptly
sent me a “Goodbye, And Thank You For
Calling . .” message and turned off the car-
rier. What gives? Generally, if the message
is too long, the system will state so or
send back a “buffer full” message to the
terminal.

I still wanted to get the message to
you; hence, this letter.

Jim, you are doing a great job with
the HUG bulletin board . . . | have noted
how fast the board reacts to being linked
with a remote terminal. | am not sure just
how HUGPBBS does this. Generally, the
HOST wil have to be sent several CR's,
but not this one. | have not had any prob-
lems linking up and staying on line, i.e.,
losing carrier extraneous characters and
the like.

I hope the recent Bargain Centre sale

has been a success . . . | ordered one of
the Z-159 CPUs . . . haven't received it or
heard from HUG . . . I'm just impatient, |
guess.

Others have claimed that their BBS is

the fastest, but even though this little
misshap occurred, | still think that not

only is HUGBBS a fast system, but is quite
accurate. And the SYSOP is doing a “slam-
bang” good job.

Sincerely,

Allie C. Lingo

P.O. Box 118

Dierks, AR 71833-0118

Ed: Thanks for the kind words Allie. The
message to the SYSOP on HUGPBBS does
only allow 5 lines of text.

Bug Zapping Item

Dear HUG:

It was with a great deal of interest |
read the February 1989 Bug Zapping item
on H-150 keyboard problems. However,
when | went to install the 270 pF capaci-
tor as suggested, | discovered my CPU
board had different labels from those
mentioned in the article. My CPU board
has a type-written label of 181-5326 and a
permanent label of 85-2889-1. Does any-
body have a fix for this board variation?

Regards,

Tony Thurston

Rivendell Farm

RR #2

Kinburn, Ontario

CANADA KOA 2H0 ¥

EXPLORE

NEW WORLDS
WITH

HUG

GAME
SOFTWARE

6
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2 Review of the AOX 3-Master 5856 Upgrade
The GX-5856 Reuiscted)

(7so:

Zenith Data Systems must have sold
quite a few Z-248's, considering the inter-
est there is in providing upgrades for it. As
of this writing, there are now four availa-
ble. In the January issue of REMark, | re-
viewed the ZX-386 upgrade from Ameri-
can Micronics, Inc., and | also made con-
siderable mention of the HUG-386 up-
grade in that article. In addition to those
upgrades, there is the First Capitol Com-
puter upgrade, which is really a trade-up
(since you send in your old computer and
get a new one back); and there is the AOX
Z-Master 386 upgrade, which is the sub-
ject of this review. Because the Z-Master
386 and the ZX-386 are the most similar
of the four upgrades available, this review
will include a considerable amount of
head-to-head comparison between the
two.

A Description of the Z-Master 386

The Z-Master 386 is very similar to
the ZX-386 in that it is a drop-in replace-
ment for the Z-248 CPU card. Unlike the
ZX-386 system, which is a two board sys-
tem (a mother and daughter board con-
nected together) that replaces both CPU
and 1/O cards, the Z-Master 386 is a single
card system that retains all other existing
Z-248 cards. You can even use your Z-248
memory cards, which will not work with
the ZX-386 (though standard AT memory
cards will).

Like the ZX-386, the Z-Master 386
provides high speed 32-bit memory op-

tions ranging in size from 1 megabyte to 8
megabytes. Unlike the ZX-386, which
uses standard memory chips on its daugh-
ter board, the Z-Master 386 uses the
newer SIMM memory modules. You can
put 1 megabyte or 4 megabytes of memo-
ry on a standard Z-Master 386 depending

on whether you use 256k or 1 megabyte.

SIMMs. The SIMMs are plugged into
sockets that hold them at a sharp angle,
so that the total width of the board, plus
memory modules, is not greater than the
width allowed for a single board. The
printed circuit board is actually laid out to
accept 8 memory modules, but there is
only room to mount four of them when
they are socketed. Therefore, if you buy a
standard Z-Master 386 board and later
want to upgrade it to 8 megabytes, you
must send it to the factory. There they will
solder special SIMMs (with solder tail con-
nectors rather than socket connectors) di-
rectly to the board.

The Z-Master 386 provides a feature
that is not provided by any of the other
upgrades in their standard configurations
— a high speed cache. A cache is a special
block of high speed memory that is used
to hold computer instructions that are ex-
ecuted repeatedly, as in a loop. For a
more detailed explanation of a cache
memory system, see page 38 of the July
1988 issue of REMark. The Z-Master is a
remarkable engineering achievement,
when you consider that it is the equiva-
lent of up to 4 Z-386 cards (a CPU card, a

cache memory card, and 2 4-megabyte
memory boards), all packed on to a single
card.

The Z-Master 386 is available in 3
speed versions — 16, 20 and 25 MHz. The
25-MHz version is the fastest Z-248 up-
grade available.

Installing the Z-Master 386

The Z-Master 386 is supplied with a
thin spiral bound manual. The manual
fairly well written, and | did not find any
glaring mistakes in it. However, it does not
mention that you must return a board
equipped with 1 or 4 megabytes of mem-
ory to the factory if you want to upgrade
to 8 megabytes. | found that information
out by calling AOX. They always answered
their phone promptly when | called, and
returned calls when the person having the
answer to a question was not available.

The manual also did not mention
that before you remove your Z-248 CPU
card, you should note the Setup informa-
tion about your hard disk (heads, cylin-
ders, etc.). As with the ZX-386 board, the
number for your drive type in the Z-Mas-
ter 386 Setup may be different from the
number in the Zenith Setup.

Installation is simply a matter of re-
moving the old CPU card and installing
the Z-Master 386 card. There is a DIP
switch module containing 8 switches that
must be set properly before the computer
is powered up. Four of the switches are
used to set up the memory configuration.
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There are switch settings listed for 1 and 4
megabytes of 32-bit memory, and various
amounts of Zenith memory, but there are
no settings listed for 8 megabytes of 32-
bit memory, or for standard AT-type
memory boards. In fact, there is no men-
tion of whether standard AT memory
boards will work or not. An AOX repre-
sentative told me that they do work, how-
ever, and are addressed above any 7-Mas-
ter and Zenith memory installed. In the
case of the 8 megabyte board, special in-
structions would probably come with it as
to the switch settings (if they were differ-
ent from the 4 megabyte settings). The
whole business of having memory switch
settings appears to be mainly to support
Zenith memory cards (except for 1 switch,
to switch between 256k or 1 megabyte
SIMMs). The AMI ZX-386 board, which
does not support Zenith memory boards,
does not have any memory switch set-
tings.

If you use Zenith memory boards,
you must install the backfill jumper on the
memory board, J405, if you want 640k of
base memory. Even though the base
memory is filled entirely with 32-bit mem-
ory from the Z-Master card, the jumper
must still be installed. When you set the
switches on the Z-Master 386 card to indi-
cate the amount of Zenith memory in-
stalled, they should be set to the amount
of non-backfill memory, even though
some or all of the backfill memory may be
used somewhere in the memory map by
the Z-Master 386. If you fail to set the
switches correctly, you will find yourself
cheated out of some of your memory. |
found out these things by experimenting,
as the Z-Master 386 manual is unclear on
exactly how to set up the switches. An
AOX representative told me that a new
manual is on the way with clearer switch
instructions. He also told me that AOX
has developed a program that can be run
on your H/Z-248 before you install the
Z-Master 386, which will examine your in-
stalled memory and indicate how you
should set the Z-Master switches.

Two of the remaining switches on the
Z-Master 386 board are used to control
how the cache works. You can cache your
RAM memory only, or any combination of
RAM memory, the BIOS ROM, and the
video ROM. Usually, you would want to
cache all three of these, but if you have a
Z-449 card (which has turned out to be
the Edsyl of Zenith video cards), you must
tumn video caching off. When | first got the
Z-Master 386, it would not work at all
with the newer Z-549 card (an analog-
only version of the HVB-550 card found in
the latest Heathkit catalog). AOX recalled
the board for modification, and when it
was returned, it worked fine with the
Z-549. The video cache switch was off
when the board was returned, but it
seems to work fine with it on.

The last two switches are to set

whether your EGA (or VGA) card has a
Zenith ROM or not, and whether you will
be running Xenix or not. The switch disa-
bles the cache, which does not work dur-
ing Xenix boot-up. A device driver sup-
plied by AOX can turn on the cache after
boot-up. They have device drivers for
both Xenix and MS-DOS, in case you
need to run both operating systems
(which would require that the cache be
turned off at the switch).

You can install the Z-Master 386 into
a Z-286 (not Z-286 LP) and no modifica-
tions to the cabinet are required (modifi-
cations were required with the ZX-386).
All you have to do is to replace the
mounting bracket with the taller one from
your CPU card.

When you first power up the Z-Mas-
ter 386, a count of both the base memory
installed and the extended memory will
be displayed, and then you will be
prompted to run Setup if the memory
configuration is wrong. Since the Setup in-
formation is stored in the I/O card on a
standard Z-248 system, your old Setup in-
formation will still be intact, so the only
thing you will probably have to change is
the memory size figures. But you should
be sure to check your hard disk type and
make sure that the parameters for the
type number shown are the proper ones
for your drive.

The BIOS used in the Z-Master 386 is
a Phoenix BIOS, probably the most popu-
lar BIOS used in “clone” computers. It is a
very plain-vanilla BIOS, with no extra
goodies, such as test utilities or a debug-
ger, included. The operation of Setup is a
little more like Zenith's than AMI's setup
in that you use the arrow keys to move a
marker to the various parameters, and
then other keys are used to change the
values. The memory sizes, however, are
typed in as numbers. As with the ZX-386
board, there is no way to change the way
the computer boots up. It always boots
up in the IBM style, by trying floppy drive
A: first, and then booting the hard disk.

One interesting feature of the Z-Mas-
ter 386 is that it gives you all of your first
megabyte of memory. If you only have 1
megabyte of 32-bit memory in the sys-
tem, the startup memory count will indi-
cate that you have 640k of base memory
and 384k of extended memory. In a
Z-386, you can use 256k of your first
megabyte beyond the 640k of base mem-
ory as EMS memory, but you cannot use
any of it if you elect not to have EMS
memory. The Z-386 uses 128k of the first
megabyte itself, for “slushware” (the sys-
tem ROMs are copied to RAM memory
for faster operation). The ZX-386 does not
let you use any of the first megabyte be-
yond the 640k base memory. Newer ver-
sions use some of it for “ROM shadow-
ing"”, which is the same thing as slushware.
Performance Tests

The Z-Master 386 has been a solid

performer since installation, and the only
problem encountered was operation with
the Z-549 card, which has been corrected.
Every program | have tried has run perfect-
ly, with the exception of speed depen-
dent games.

Those of you who have read my pre-
vious articles on upgrade modifications
know that | use a battery of different tests,
in order to present as fair a comparison
between various systems as possible. My
tests include three speed computation
programs, two operational tests, and a
video speed test. As | mentioned previ-
ously, the AMI ZX-386 upgrade has been
modified to support ROM shadowing, so |
have redone the ZX-386 tests, and will in-
clude the results here. As usual, | have
also included the test results for an H-248
and an H-386. (Note: the H-248 is the
Heathkit version of the Z-248, and the H-
386 is the Heathkit version of the Z-386.)

The H-248 used in these tests runs at
8 MHz with no memory wait states. The
H-386 runs at 16 MHz with variable wait
states (paged memory system). The ZX-
386 and the Z-Master 386 are both the 20
MHz versions, and they probably use a
variable wait state memory system. Little
technical detail is provided with either
board.

The speed computation programs |
use are the Norton Sl (System Informa-
tion) program (version 3.00), the PC Tools
Info command (version 3.24), and my
own SPEED program (version 1.0), from
HUG disk no. 885-3052. The results re-
turned by each of these programs are sup-
posed to be a comparison with the origi-
nal IBM PC. Here are the S| test results.

Norton SI Ratings (IBM PC = 1.0)

System Rating
H248 9.2
H386 18.3
H-386 with Z-525 cache 18.7
ZX-386 23.0
ZX-386 with shadowing 23.0
Z-Master 386 30.5

(The Z-Master 386 actually returned
29.7 part of the time and 31.6 part of the
time during several tests.) As | have stated
in previous articles, the Norton S| test
gives a rather inflated rating for processors
other than an 8088. Below are the PC
Tools Info test results.

PC Tools Info Ratings (IBM PC=100)

System Rating
H-248 460
H-386 735
H-386 with Z-525 cache 780
ZX-386 860
ZX-386 with shadowing 945
Z-Master 386 1030

Here are the SPEED ratings. The
SPEED program performs a prime number
calculation, and is a good indicator of the
“raw” computational power of a comput-
er.
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SPEED Ratings (IBM PC=100)

System Rating
H-248 528
H-386 1056
H-386 with Z-525 cache 1192
ZX-386 1409
ZX-386 with shadowing 1409
Z-Master 386 1720

(The Z-Master 386 actually returned
1660 part of the time and 1772 part of the
time during several tests.) Notice that the
Z-Master 386 is faster in all of these tests,
even though it has the same clock speed
as the ZX-386. Notice also, that ROM
shadowing only made a difference in the
Info test. This test apparently makes some
kind of BIOS calls, because only BIOS op-
erations are affected by shadowing.

While the above tests are good for
making general comparisons between
systems, they do not take peripheral de-
vices into account. A computer must ac-
cess storage devices and its video output
while it is doing “real” work, so | per-
formed two tests that are actual computer
jobs. The first test is to assemble the HUG
program HADES (HUG Absolute Disk Ed-
iting System) using MASM version 4.0,
and here are the results.

Time
Source Code Assembly (sec)
H-248 271
H-386 16.0
H-386 with Z-525 cache 14.1
ZX-386 14.2
ZX-386 with shadowing 13.1
Z-Master 386 11.8

This test reveals that while ROM
shadowing provides some increase in per-
formance, a high speed cache helps the
most. This test involves internal calcula-
tions (by the assembler) and disk access.
The next test was to have AutoCAD ver-
sion 2.62 load and draw a sample draw-
ing. Here are the results.

Time
AutoCAD Drawing (sec)
H-248 22.8
H-248 with 80287 13.6
H-386 14.9
H-386 with Z-525 cache 11.6
ZX-386 and Z-449 12.4
ZX-386 w/shadowingand Z549  11.4
Z-Master 386 and Z-449 11.6
Z-Master 386 and Z-549 11.4

All of these tests were done with a
Z-449 card installed, except those that in-
dicate a Z-549 card. The ROM on the
Z-449 card cannot be cached on the
Z-Master 386, and it cannot be shadowed
on the ZX-386. The fact that the ZX-396
was able to keep up with the Z-Master
386 in this test gives us a clue of the affect
that ROM shadowing has on video re-
sponse. Notice also that the slower 16-

MHz Z-386, when equipped with a Z-525

cache, was almost able to keep up. This-

shows the affect of a combination of
caching and ROM shadowing (slushware).

To find out the affect that ROM shad-
owing and caching have on video re-
sponse, | developed a little program
called VIDTEST. The assembly source
code for VIDTEST can be found on page
55 of the January issue of REMark. Vidtest
performs two tests that were recom-
mended in PC Magazine. In the first test,
the screen is cleared and then filled with
24 60-character lines. This process is re-
peated 10 times. Here are the results of
this test.

Time
Video Test One (sec)
H-248 (Z-449) 11.0
H-386 (Z-449) 2.7
H-386 with Z-525 cache 2.3
H-386 (Z-549) with cache 1.5
ZX-386 (Z-449) 10.1
ZX-386 (Z-549) 9.0
ZX-386 (Z-549) w/shadowing 1.5
Z-Master 386 (Z-449) 12.0
Z-Master 386 (Z-549) 1.7

Notice the remarkable difference in
the times for the Z-Master 386 with the
Z-449 card and the Z-549 card. As | stated
previously, the ROM on the Z-449 cannot
be cached on the Z-Master 386. You can
see by comparing the Z-449 card times on
the Z-Master 386 and the H-386 that it is
the caching, not the difference in the vid-
eo cards themselves, that produces most
of the improvement seen in the second
Z-Master 386 result.

The best times for the first test were
produced by the ZX-386 with ROM shad-
owing enabled and a Z-549 card, and the
H-386, which uses both ROM shadowing
and caching. While caching seems to
have a greater affect in improving overall
performance, ROM shadowing seems to
help the best in improving video re-
sponse. This is further demonstrated by
the second video test. In this test, 240 60-
character lines are written to the screen,
causing the screen to scroll as lines are
added. Here are the results of this test.

Time
Video Test Two (sec)
H-248 (Z-449) 14.5
H-386 (Z-449) 4.4
H-386 with Z-525 cache 4.0
H-386 (Z-549) with cache 2.7
ZX-386 (Z-449) 12.1
ZX-386 (Z-549) 10.2

ZX-386 (Z-549) with shadowing 2.7
Z-Master 386 (Z-449) 14.9
Z-Master 386 (Z-549) 4.6

As you can see, this test was won eas-
ily by the computers having ROM shad-
owing — the H-386 and the ZX-386.

Those of you with Z-449 cards may

be shaking your heads and thinking that
you may have to get another video card if
you get one of these upgrades and you
want snappy video performance. As |
mentioned in my article on the ZX-386,
you can make the Z-449 run the above
two tests as fast as it does on an H-386 if
you use video speed-up software such as
VSCREEN. Unfortunately, VSCREEN is no
longer included with the Mace Ultilities, as
| stated before. Also, the version of
VSCREEN that | had turned out to have
bugs in it. Later versions of VSCREEN may
not have the bugs, and the program can
still be obtained from its original supplier,
Golden Bow Systems. There are also other
screen speed-up programs available, in-
cluding one | wrote. Mine can be found in
a file called AMI-AOX.ZIP, which is on the
HUG bulletin board (615-982-3956).

The Serial Printer Problem

As | mentioned in my review of the
ZX-386, the LPT to COM port mapping
feature of Zenith’'s CONFIGUR does not
work with a non-Zenith BIOS. So if you
have a serial printer, it will not work on a
Z-Master 386 system without some kind
of additional software support. | have
written a little program called MAPLPT,
which is included in the previously men-
tioned AMI-AOX.ZIP file. That file is a
“compressed” file, which means that sev-
eral files have been combined into one
for easier downloading. You will need
PKUNZIP (also available on the HUG bul-
letin board) to extract the individual files,

The ZX-386 Revisited

Since my review of the ZX-386, it has
been modified somewhat to improve its
performance, and | feel that | should de-
scribe those modifications here. As |
mentioned earlier, it now supports “ROM
shadowing”, which means that the code
in the ROMs is copied to faster RAM
memory at startup. Both the system ROM
and the video ROM can be shadowed. To
make it possible for you to enable and
disable shadowing, an extended setup
feature has been added to the system
ROM. AMI uses a chip set from the Chips
and Technologies company, and their
new extended setup feature allows you to
control the way those chips work. In addi-
tion to being able to control ROM shad-
owing, you can also enable or disable
memory interleaving, and there is a spe-
cial “high level” setup that allows you to
control the actual registers within the C
and T chips. Unfortunately, as of this writ-
ing they have not produced a new manual
that explains any of this. So | had to leave
the high level setup feature alone. | sus-
pect that | could tweak a bit better per-
formance out of the ZX-386 if | knew
what | was doing,.

If you have a ZX-386 with the new
extended setup feature, | would recom-
mend that you enable shadowing for the
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system ROM and the video ROM (unless
you have a Z-449 card), and | would
recommend that you enable memory in-
terleaving. My tests were done with the
board set up that way.

The price that you must pay for the
new extended setup feature is that it
takes the place of the test features that
were in the old system ROM. All of the
built-in diagnostic tests that | described in
my January article, including the hard disk
interleave test, are now gone.

Pluses and Minuses

The Z-Master 386 has been a solid
performer, and well worth your considera-
tion if you are thinking of upgrading your

‘248. On the plus side, here are some fac-

tors to consider:

* Easy installation. The Z-Master is the
easiest of all the upgrades to install.
The switch settings were a bit confus-
ing, but a new manual is promised that
should clear them up.

e Fastest operation. With a 25 MHz ver-
sion available, the Z-Master 386 is the
fastest H/Z-284 upgrade available. The
built-in high speed cache makes even

the 20 MHz version faster than the

other upgrades tested.

* Uses H/Z-248 memory. The Z-Master
386 is the only upgrade that lets you
keep your Z-415 or Z-445 memory
boards.

* Works in a Z-286 (not Z-286 LP). The
Z-Master 386 can be installed in a Z-
286 with replacement of the mounting
bracket, the only modification re-
quired.

On the negative side, here are some
things to consider.

e No Zenith BIOS. The Phoenix BIOS
may be famous throughout the non-
Zenith clone world, but it is about as
“plain Jane” as a BIOS can be. A Zenith
BIOS provides the ability to boot from

alternate floppy and hard drives, a
built-in debugger and test utilities, and
serial printer support. The latter two
features can be provided by external
software, but | doubt that it is possible
to add the alternate drive boot feature.

* No ROM shadowing (slushware). The
Z-Master 386 would be even faster if
AOX like AMI, could add ROM shad-
owing to their system.

® The only full performance 32-bit mem-
ory available to the system is the mem-
ory on the Z-Master 386 board, and
the most memory you can install your-
self is 4 megabytes. To upgrade to 8
megabytes from 1 or 4 megabytes, you
must send your board to the factory.

Recommendations

For most users, | would recommend
the Z-Master 386 upgrade as the way to
go to upgrade an H/Z-248. It is the fastest
of the upgrades we have tested, and it is
the easiest to install. And AOX is offering a
20% discount to HUG members, which
should make the Z-Master especially at-
tractive.

My own personal preference is the
AMI ZX-386, because as a tinker and
experimenter, | appreciate the ability to
change speeds and wait states on the fly

for the Z-Master 386, but | was not
supplied that utility for the Z-Master 386,
and am unable to report on it or compare
it with the speed change capabilities of
the ZX-386 or Z-386.

If you want a real Zenith machine
when you get through, the HUG-386 is
the only way to go. The fact that a 16-
MHz H-386 can keep up with the 20 MHz
versions of the other upgrades in some of
the tests is a testament to the superiority
of Heath/Zenith technology. And with
the HUG member discount, the price is
competitive. But Zenith memory boards
are expensive, so keep that in mind as
you compare systems.

Where To Get It

The Z-Master 386 is a product of:
AOX Incorporated
486 Totten Pond Road
Waltham, MA 02154
(617) 890-4402

To get the 20% HUG member dis-
count, call AOX and tell them you are a
HUG member. They will provide the
name of a participating distributor who
will sell the Z-Master 386 at the discount.
Here are the prices of some selected
models. All units listed have no (0k) mem-
ory installed.

Item

16 MHz Z-Master 386
20 MHz Z-Master 386
25 MHz Z-Master 386

Standard Price Discount
$1495 $1196
$1750 $1400
$2195 $1756 X%

(you can do it with special key combina-
tions), and the extended configuration
option. The ZX-386 is almost as easy to in-
stall as the Z-Master 386, unless you have
to separate the daughter board from the
mother board (to install an 80387 or
change the video jumper), which can be
difficult for some people to do safely. (An
AOX representative informed me that
they have a software speed change utility

Are you reading
a borrowed copy of REMark?

Subscribe now!

'fl.oomw... GRANDMA TRIED PUTTING A GLICE OF APPLE PiE INTD DAD'S COMPUTER
INSTEAD oF THE MicROWAVE !”*

10

June 1989



Programmer's
-Learning
Corner

Don Keller
1330 €den Valley Road
Port Angeles, WA 98362

// \ \'/ ..
The Bouncing Hig

One programming trick, above all
others, makes a good impression on casu-
al computer users and that's a menu sys-
tem that displays choices with ONE of
them highlighted (by reverse video for in-
stance). Pressing the ENTER or RETURN
key selects the choice that’s highlighted.
Pressing the space bar moves the high-
light to the next entry and pressing the
backspace key moves it to the previous
entry. It's a technique that lends itself
nicely to hierarchical menus; selecting
one entry can reveal a new set of choices
and one of those can bring up another
new set and so on. At the same time, the
user is never confronted with a bewil-
deringly large menu. If a selection can also
be made by pressing the key that corre-
sponds to the initial character of any visi-
ble menu entry it's even better. After a
few sessions with a program designed to
work that way, inexpert users begin to ac-
quire feelings of sophistication and con-
trol. And friends, when you want some-
body to come back for ANOTHER pro-
gram, that's the effect you'd better get;
which is why big software shops use that
trick. Custom programmers often lack the
library support to do the same thing.

The listings presented here describe
a C language library to make a highlight
menu system reasonably easy to program.
You shouldn’t need to copy more than
about half of it for any single computer
system. Multiple versions of support func-
tions are provided to work with Eco__C in
MS-DOS, and C/80 in either CP/M or
HDOS. Manipulating a display screen in-
volves a certain amount of unavoidable
operating system dependence. Other
compilers should work too, with a little ju-
dicious tinkering in response to the com-
piler's complaints about the way the
source code is written,

/ menuf.h Listing 1
o7
#define FORE "\g4@'
#define BACK '"\@10'
struct menus |
int ¥, %
char °*s;
)
/*#define stderr @ /*

/* space bar, moves highlight to next selection */
/* backspace, moves highlight to previous selection */

/* menu structure template */

Listing 1 is a header file that contains
a few definitions needed throughout the
library. It's commented well enough to let
you use it. The values defined for ‘FORE’
and ‘BACK'’ can be changed if you'd rather
use some other pair of key values to
move the highlight back and forth
through the menu. That structure tem-
plate defines the word ‘menus’ as a struc-
ture tag and establishes the kind of struc-
ture ‘menus’ refers to. The last line in the
header file is for eight-bit C/80. If that's
what you're using, the line should be
copied without the leading /*'. Eco_C
defines stderr (the standard error output)
for you; C/80 does not. Channel 0 is al-
ways the terminal in C/80 so defining
stderr as 0 approximates a standard error
output. It works just fine for most pro-
gramming, including the utilities de-
scribed here.

Demenu.c in listing 2 demonstrates a
simple menu display.
#include <menuf.h>

The structure tag
needed in demenu.
static struct menus m[] = |

in menufh is

1, 4, o,
22, 12, "Eirst;
22, 29, "second",
22, 47, “"third",

22, 64, "quit"
i

This says that m[] is an array of
structures of type ‘menus’. The header file
notified the program that a structure of
type ‘menus’ contains an integer named
‘y’, an integer named ‘x" and a pointer to
characters named ‘s’. The compound
statement here goes on to initialize the
structure array. That's how you write a
menu.

Ignore the first assignment line for a
moment (1, 4, “",) and look at the remain-
ing four lines. These are array elements 1,
2, 3 and 4. An integer constant in the
leftmost column is a value assigned to the
variable named 'y’ in the structure. The
center column assigns values to ‘x’ and
the right-hand column assigns a character
string to the ‘s’ pointer. The assignment in
array element 1 goes like this: Starting at
line 22 (y = 22) and column 12 (x = 12)
the string “first” will be written to the
screen as a menu entry (s = “first”, actual-
ly the address where the string “first” is
stored in memory).

Once each entry string is written
along with its y and x coordinates, you
can discover and insert the values for ‘y’
and ‘x’ in element 0 of the array. 'y’ is set
to the value of the array index for the first
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menu entry and ‘x’ is set to the index of
the last entry. Doing it that way lets the
menuf() function deal with a variable
number of menu entries without adding
to the number of arguments passed to
menuf(). No string is needed in element 0
of the array but if it's just left out, the or-
der of assignments gets disrupted so the
null string is assigned ().

int ¢;

When menuf() returns a value it's
stored in ‘c’.
curoff();

You probably don‘t want your menu
messed up with a cursor hanging around
in odd places in the display so the curoff
function turns it off.

tclear();

Clears the terminal screen. All of the
functions called by demenu.c are provid-
ed in the listings included with this article.

While (1) {

Starts a loop that will execute forever
unless something inside the loop causes a
breakout.
if ((¢ = menuf(m)) == 4) |
tclear();
curon();
break;

|

The value returned by menuf(m) is
assigned to ‘c’. If it's 4, which is the index
number for “quit” up there in the struc-
ture array, tclear() wipes everything off
the screen, curon() turns the cursor back
on and ‘break;’ gets us out of the infinite
loop. There are no more statements
following the loop so the program exits to
the operating system. The argument ‘m’
to the menuf function call delivers the in-
formation we wrote in the structure array.
You can’t pass a structure in a function
call but you can pass a pointer to a struc-
ture. For all practical purposes, an array
name is a pointer and that's how we get
away with it here.
tmove (1@, 36);
tputs(" )
tmove (18, 36);
tputs(m[c].s);

The (invisible) cursor is moved up to
the middle of the screen, a string of blank
spaces is written in case this is not the first
write to that area, and the menu selection
string is repeated in the new location to
show that menuf(m) is actually recogniz-
ing specific choices. mlcl.s is a pointer to
a string associated with the pointer ‘s’ in
the structure defined by the tag ‘menus’
and at element number ‘c’ in the array
‘ml]’. This segment of code gets executed
when ‘c’ does NOT contain a signal to
quit. In a serious program you would like-
ly use a switch test to direct program flow
according to the selection number re-
turned by menuf(m) but in this demo pro-
gram let’s keep it simple.

7 demenu.c

*/

Listing 2

#include <menuf.h>

main()

static struct menus m|] = |

demonstrate menuf.c and menuf.h

1’ 4’ HIIJ
22 12, "first",
22, 29, "second",
2R 47, "third",
22, 64, "guit"
i
int ¢;
curoff();
tclear();
while (1) |
if ((c = menuf(m)) == 4) |
tclear();
curon(};
break;
|
tmove (1@, 36);
tputs(" i
tmove (10, 36);

tputs(m[c].s);

]

You can chase the highlight back and
forth across the selections, forward with
the space bar and backward with the
backspace key. Pressing the RETURN or
ENTER key will select whichever entry is
highlighted when you press the key. You
can also make a selection by pressing the
key that represents the first character in
any entry, regardless of where the high-
light is located. Upper and lower case are
not the same when menuf() is looking for
an initial character. Sometimes it's hard to
come up with a list of good descriptive
entries that do not have identical initial
characters. Distinguishing between cases
helps that problem a little. When it really
gets tough, you can add leading sequen-
tial letters or digits like ‘a-’ or ‘7 -’ to your
entries.

Listing 3, menuf.c, describes the
menuf function. It requires the informa-
tion contained in the header file, hence
the
#include <menuf.h)
compiler preprocessor directive.
menuf (m)
struct menus m|];

{

The single argument to menuf is de-
clared to be an array of structures of the
type ‘menus’.
int ¢, i, j;
int bot, top:

Aside from the function argument,
the rest of the declarations of variables are
integers. ‘c’ stores values returned from
the keyboard, ‘i’ will keep track of which
menu entry is highlighted. ‘|’ is used twice,
first to write the initial display and later to

hold the index of entries while menuf
looks for an initial character match. ‘bot’
and ‘top’ copy some values from the
structure array to make the code more
readable.

i = bot = m[@].y;

top = m[@].x;

‘i and ‘bot’ are both set to the 'y’ val-
ue and ‘top’ is set to the ‘x’ value in the 0
element of the structure array. ‘i’ and ‘bot’
now have the index of the first menu en-
try and ‘top’ has the index of the final en-
try.
tmove(m[bot].y, m[bot].x});
hilite(m[bot].s);

To write the first menu entry, the
tmove function puts the cursor at the co-
ordinates provided in element 1 of the
structure array and the hilite function
writes the string from that same array ele-
ment in reverse video.
for (j = bot + 1; j <= top; ++j) |

tmove(m[j].y, m[j].x);
tputs(m[j].s);
|

A ‘for’ loop beginning with ‘bot + 1’
steps through the rest of the array to write
the remaining menu entries on the
screen. tputs writes the strings in normal
video.
while (1) |

A potentially infinite loop started
here keeps going around until the user
makes a choice.

c = getch();

Getch waits for a key to be struck and
returns the ASCII code for that key. The
value that lands in ‘c’ could represent a

~menu selection or it could be a signal to

12
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S menuf.c

*/

Listing 3

#include <menuf. h>
menuf(m)

struct menus m[];
|

int ¢, i, j;

int bot, top;
i =bot =m[@].y;
top = m[@].x;

tmove(m[bot].y, m[bot].x);
hilite(m[bot].s);
for (j = bot + 1; j <= top;
tmove(m|j].y, m[j].
tputs(m[il.s);
}
while (1} |
c = getch();
for (j = bot; j <=
tmove(m|i].y, m[i].
tputs(m|[i].s);
switeh (c) |
case '\n':
case FORE:
case BACK:
)
tmove(m[i].y, m[i].
hilite(m|[i].s};

/* write menu,

wait for and return selection */

++j) |
x);

top; ++j) if (¢ == *(m[j].s)) return j;
x);

case '\r': return i;
if (++1 > top) i = bot; break,
if (--i < bot) i = top;

x);

move the highlight to another choice.
Eco__C's library includes a getch function;
C/80’s does not. Two versions of getch

VOICE MASTER KEY *
VOICE RECOGNITION

FORPC/COMPATIBLES & TANDY

A FULL FEATURED VOICE I/0 SYSTEM

GIVE A NEW DIMENSION TO PERSONAL COMPUTING, . .The amazing Volce Master Key System
adds recognition to just about any program or application. Voice command up lo 256 keyboard macros
from within CAD, desktop publishing, word processing, spread sheet, or game programs. Fully
TSR and occupies less than 64K, Instant response time and high recognition accuracy. Voice recogni-

lion tool-box utilities are i

are given here--one for C/PM in listing 6

and one for HDOS in listing 7.
for (j = bot; j <= top; ++j) if (c

*

m[j].s)) return j;

Each of the strings in the array is
looked at in turn, by incrementing j, and if
the first character in the string matches
the character typed at the keyboard, the
function returns the current value of j" as
the the number of the menu selection.
*mljl.s means the content of the byte at
address m[jl.s.
tmove(m[i].y, m[i].x);
tputs(m[i].s);

At this point, the string indexed by ‘i’
is highlighted because it represents the
choice that will be made if the user
presses ENTER or RETURN. But we're
about to change that--either by signaling
for a highlight move, or by making a selec-
tion and going somewhere else as di-
rected by the main program. So... this pair
of lines rewrites the current menu entry in
normal video.
switch (¢} |

Now let’s find out what the user
wants.
case '\n': case '\r': returni;

If ‘c’ is either a newline character or a
carriage return, the function returns ‘i’ as
the number of the menu selection.
case FORE: if (++i > top) i = bot; break;

FORE is the value of the key that
moves the highlight forward through the
menu so ‘i’ is incremented before it gets
tested by the ‘if’ statement (++i). If the

SYSTEM
1000 SERIES

luded. A genuina p

data compression utilities. Create soft-
ware sound files you can add lo macros
for woice recognition werification re-
sponse. 8 complete, superior speech and
sound development tool,

SOFTWARE CONVERSION CODES.
The Volce Mastar Key Systam operates a
growing list of third party talking soft-
ware litles using synthesized phonetics
{lext - to - speech) or digitized PCM,
ADPCM, and CVSOM encoded sound
files. Voica Master Key system does it
all!

EVERYTHING INCLUDED. .Voice Mas-
ter Key Systam consists of a plug-in card,

fun to use.

ONLY $149.95
COMPLETE

ORDER HOTLINE: (503) 342-1271 Monday-Friday, BAM

checks subject to 3 week shipping delay. Specify computer type and

YEAR WARRANTY ON HARDWARE.

OOVOX INC.

675 Conger Street, Eugene, OR 97402
TEL: 503-342-1271 = FAx 405 34

SPEECH RECORDING SOFTWARE. . . Digitally record your own speech, sound, or music to put into
your own saftware programs. Software provides sampling rate variations, graphics-based editing, and

durable lightweight microphone headset, software, and manual. Card fits any available slot. External
ports consist of mic inputs and volume controlied outpul sockets. High quality throughout, easy and

ONLY $89.95 FOR TANDY 1000 SL/TL MODELS
SOFTWARE ONLY—REQUIRES TANDY BRAND
ELECTRET MICROPHONE.

Visa/MasterCard, company checks, money orders, CODs (with prior approval) accepted. Personal

ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign inquiries contact Covox for
C & F quotes. 30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. ONE

CALL OR WRITE FOR FREE PRODUCT CATALOG

to 5 PM Pacific Time
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/" getch.hos Listing 7
¥
getch() /* read single character from console (C/8@, HDOS) */
{
#asm
LXI B,8 /* get g
XRA A ¥ current */
DB 255.,6 P console mode */
MoV B,A /* save my
MoV c,A /* current mode */
PUSH B /[ on stack */
MVI B,133 /* specify */
MVI C,133 Y i raw input, */
XRA A Y no echo, b4
DB 255,6 [* character mode /
DB 255,1 /* read console and L4
Jc $-2 /* loop til a key is struck */
POP B /* get entry mode back */
MVI H,8 /* save */
MOV L.A /* character *y
PUSH H /* on stack */
XRA A /* restore *f
DB 255,6 /* entry mode */
POP H /* get character back for getch to return */
#endasm

I

incremented ‘i’ turns out to be higher
than the highest index number in the
menu array (top) ‘i’ is set to the value of
the lowest index number (bot). That way,
when the the highlight comes to the end
of the menu, pressing the FORE key again
makes it start over at the beginning. The
switch test knows what key was pressed
now, and the break statement terminates
the process of looking at cases.

case BACK: if (--i < bot) i = top;

Much like the previous case but with
the highlight moving in the other direc-
tion. ‘i’ is decremented before it's tested
and if it's lower than the first entry’s index
it gets set to the last entry’s index. There
is no break statement here because exe-
cution is about to fall out of the switch
test anyway.

Between these two cases, the user
can go around and around the menu
choices in either direction.
tmove(m[i].y, m[i].x);
hilite(m[i].s);

The highlight is written at its new lo-
cation. Actually, it might not be a new lo-
cation. If the user hit an undefined key,
the highlight is rewritten in its old posi-
tion--in effect, no change.

|
|

The first curly brace ends the ‘while’
loop and the other one closes the func-
tion. The ‘while’ loop will be reiterated if
the switch test found a highlight move.
menuf returns only if a menu entry's initial
character key was pressed or if the user hit
ENTER or RETURN.

Listings 4 through 7 supply support
functions for menuf() and for programs
that use menuf().

Minicurs.ans in listing 4 is for a system

that’s using an ANSI device driver for the
terminal or any terminal that recognizes
ANSI codes. Minicurs.h19 in listing 5 is for
the H19 terminal, H89 computer or any
terminal using Heath terminal control
codes. Whichever version of minicurs is
used, function names and arguments are
the same. Only the control strings written
by the functions differ. A program that
calls functions in minicurs doesn’t care
which version it gets.

Tclear() clears the terminal screen
and places the cursor--visible or not-- in
the upper left corner of the screen.

Curoff() makes the terminal cursor in-
visible and curon() makes it visible.

There are no arguments to tclear(),
curoff() or curon().

If your terminal is configured to wrap
around at the end of the line, writing
strings that are not terminated by a
newline to the screen will result in scram-
bling the display. The terminal counts
characters -- including control characters -
- and when it has processed eighty of
them, it writes a newline to the screen
and a string you intended for a specific
location suddenly breaks and continues
at the beginning of the next line. Several
of those events will cause your display to
start scrolling off the screen, too. You can
put a call to notwrap() in your program be-
fore you start creating menu screens if you
need it. That will cause the terminal to
discard characters at the end of a line in-
stead of issuing disastrous newlines. Then
you should put a call to twrap() just prior
to the program’s exit) to restore
wraparound. There are no arguments to
twrap() or notwrap().

Tmovely, x) moves the terminal cur-
sor to line ‘y" and column “x'. Lines are
numbered from 0 at the top to 23 at the

bottom. Columns are numbered from 0 at
the left to 79 at the right.

Hilite(s) writes a string--pointed to by
the argument ‘s’--in reverse video to the
terminal screen, starting wherever the cur-
sor is at the time of the call to hilite.

Tputs(s) writes a string--pointed to by
the argument 's’--in normal video to the
terminal screen, starting wherever the cur-
sor is at the time of the call to tputs. Tputs
requires the putc function from the C li-
brary.

Eco__C supplies a getch() function to
return a single character from the key-
board without waiting for a carriage return
and without echoing the character to the
screen. C/80 has no such function so two
versions are given here: getch.cpm in list-
ing 6 for the CP/M operating system and
getch.hos in listing 7 for HDOS. There are
no arguments to getch. The return value
of the function is the ASCII value of the
key struck. Getch.cpom uses the C/80
bdos system call to do direct console in-
put. Getch.hos is written in 8080 assem-
bly language to use HDOS system calls,
even though the word ‘SCALL’ doesn’t
appear anywhere in the source file. A
statement like ‘SCALL .SCIN’ is replaced
by ‘DB 255,1’ to make the code readable
by both AS.ABS (the assembler distrib-
uted with C/80) and Macro-80 (the
relocating macro  assembler  from
Microsoft). Both versions of getch() do
raw character input so no special
processing is done for control characters.
CTL-C for instance would just return a val-
ue of 3.

There are far more elaborate
schemes for producing highlight oriented
menus. This one is fairly quick and
doesn't use a lot of space. It would be
possible but cumbersome to add a help
screen call for each menu entry. The diffi-
culty would come in rewriting the screen
as it was before the help screen call. But
this system works without window or
graphics libraries, which is why its system
demands are modest.
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A

GREETIMES &

SALUTATIONS FROM
THE GREEAT
DISMAL SWaAMF!

Dress Up the CIBb/M *A>° Prompt

With a bicture!

Tired of the cold, plain “A>" prompt
after booting? Upon a WARM or COLD
boot, you can now display any opening
screen you design, such as the one above.
Using “PAINT.ASM"” and the enclosed
program, “HELLO.ASM", the process is
quick, and fun.

Background

Before we begin, let me quickly up-
date you on the status of “PAINT.ASM".

As some of you may recall, the March
and April 1986 issues of “REMark” con-
tained my first articles on “PAINT.ASM".
The articles described an H/Z-89/90
CP/M program which permitted the draw-
ing of a graphics screen or picture, in a rel-
atively simple process.

Upon completion of the “picture”, it
could be loaded into computer memory,
saved to disk, or dumped to a dot matrix,
near letter quality, multi-mode printer,
such as the Panasonic KX-P1092. The pro-
gram also permitted the loading of special
character fonts, developed by us and easi-
ly modified, to use with the printer.

Other enhancements were described
in a follow-up article, “Enhanced PAINT
ASMIN, published in the February 1987
issue of “REMark”".

That summer, | was transferred from
Columbia, MD, to Elizabeth City, NC.
Needless to say all hobby use of my com-
puters ceased and | apologize to those
who wrote inquiring about an update.

I have finally completed my move, so
please note the changed address above.
It's hard to believe how quickly time has
flown — spent a year fixing up the house,
learning my new job, and pumping out of-
fice work. Only recently, have | begun
playing with “PAINT” again, completely
rewriting portions as enhancements were
made. | also added:

Steven W. Vagts
2409 Riddick Road

1. A printer tabbing routine to move the
printed picture horizontally anywhere
on the paper, such as positioning the
picture in the lower-right quadrant for
making greeting cards.

2. A routine to permit the display of the
opening screen of instructions at any
time, without destroying the current
work.,

3. Better printer control — enhanced/ex-
panded line spacing routine, com-
pressed printing (132 CPL), through a
second menu screen.

4. A routine to eliminate the color escape
codes from screens made by the H/Z-
100 (not PC) version, giving some por-
tability of pictures from one machine
to the other. The H/Z-100 has no
problem displaying H/Z-89 pictures,
though without color, of course.

Additionally, and after long last, a col-
or version is complete for the H/Z-100.

Up until now, I've only seen color
done as bit graphics: draw a line, arc, cir-
cle, box, etc., then color it in. I'd found
these programs highly sophisticated and
complex, much more than | needed.

The H/Z-100 program only uses the
standard H/Z-89 graphics set, in eight col-
ors, then saves them to memory or disk in
precisely the same manner as the H/Z-89
version.

Color is added through an ESC-'m’,
followed by two numbers indicating the
foreground and background color, imme-
diately preceding each character. As dis-
cussed in the last article, when we wanted
to “MOVE" or “COPY" blocks of reverse
video or graphics characters, it complicat-
ed those routines tremendously — you
had to take the color code with the block,
but also leave it behind if that color was
to continue with characters to the right of
the block.

Elizabeth City, NC 27909

Make sense? (I'm not sure | under-
stood it) In any case, | can't cover the
whole process here, but | will try to ex-
plain it in detail in another article. Both
programs are now available and I’ll finish
the article with information on how to ob-
tain them.

One sour note to the whole thing —
Printer routines. As I've explained before,
printer codes are not standardized. To
those who write with problems getting
their printers to work with these routines,
I can only study the documentation they
send and suggest possible remedies and
modifications. | have no experience with
any other printers but mine. In one case,
I've even completely modified the pro-
gram to use 8-pin vice 9-pin graphics and
mailed it out, with my best wishes.

At the outset, | said these articles
were to encourage you to dig into Assem-
bly Language and modify the program as
necessary to meet your own needs. Judg-
ing from the letters I've received, many of
you have been doing just that, and | con-
gratulate you. It's not easy, but | think
you'll agree that it's rewarding getting
something you programmed to work, es-
pecially when it's something useful.

Enough! Let's get to another, but
much smaller project.

Boot Screens — In Color Even!!

If you recall, in the previous articles |
gave several suggestions on the use of
“PAINT", including making and printing
letterhead and greeting cards, graphics
screens for games, and just plain drawing
fun for youngsters. The program has been
working great in doing all of these, espec-
ially the screens made up for inclusion in
games, which add a lot more zip and in-
terest.

Well, I've been wanting a quick
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method to place an opening screen on
the computer for years — just like the
“compatibles”. I've finally got it! It uses
any version of the “PAINT" programs, as
long as the pictures could be saved to
disk.

The new program does nothing more
than call up and display one of these pre-
viously made pictures. Therefore, if
you've experimented making these pic-
tures, you know how easy it is. Take one
of those you made for a letterhead, add a

few words of greeting, and it can easily be
displayed during a Boot.

Different opening screens can be
made for each season, holiday or occa-
sion. I’'m taking a Christmas scene | made
last year and will use that during Decem-
ber. Swapping screens is a simple matter
of renaming files.

For the H/Z-100, | simply take the
older H/Z-89 screens, and retype those
portions | want in color — that simple.

To those who worked on the pre-

vious “PAINT" programs, the routines of
the following program are pretty familiar,
with minor changes. We again make use
of preprinted messages stored toward the
end of the program. The messages are
printed, using the “PMSG" routine, until a
delimiter, ‘$’, is found.

As with most programs, the “START"”
routine saves CP/M’s Stack and Flags so
we can return there when our program is
done. “MSG1” clears the screen, in prep-
aration to receiving our screen of data.

Llshng for “HELLO.ASM"’ LXI H,DMA  ;POINT TO DMA AREA
; VAGTS "HELLO" PROGRAM - 18/4/88 MVI B,128 ;PRINT 128 CHARS
; Mr. Steven W. Vagts RDLOOP MOV ALM :GET CHAR
: 2409 Riddick Rd CPI 'Z'-48H ;CTRL-Z?
; Elizabeth City, NC 27989 Jz RDDONE ;READ DONE
; (919) 335-7487 CALL CHOUT
; INX H
Following codes are from CP/M INTERFACE GUIDE DCR B
CONOUT EQU 2 ;CONSOLE OUTPUT JNZ RDLOOP ;LOOP UNTIL 128 CHARS PRINTED
PRINT EQU 9 ;PRINT STRING TO SCREEN JMP RDREC
OPEN EQU 15 ;OPEN FILE
CLOSE EQU 16 :CLOSE FILE CHOUT  PUSH H
RDFIL  EQU 20 ;READ FILE (SEQUENTIAL) PUSH B
BDOS EQU 5 ;BDOS VECTOR MOV E,M ;E=CHAR
DFCB EQU @5CH :DEFAULT FCB MVI C,CONOUT
DMA EQU @8eH :DMA AREA CALL BDOS
ESCAPE EQU 27 :ESC CHAR POP B
POP H
ORG 100H RET
START EQU $
LXI H,0 :HL REG=0 RDDONE CALL CLOSDK ;READ DONE
DAD SP ;LOCATE STACK LXI D,MSG5
LXI SP,STACK ;SET OUR OWN CALL PMSG
PUSH H ;SAVE CP/M S STACK JMP EXIT1
PUSH PSW ;SAVE CP/M S FLAGS
LXI D,MSG1 ;CLEAR SCREEN NOFIL  LXI D,MSG2 ;HELLO.SCN NOT ON DISK
CALL PMSG CALL PMSG
JMP EXIT
CLRFCE LXI D.DFCB+1 ;BEGIN OF FCB
MVI B,31 NOREAD LXI D,MSG3 ;UNSUCCESSFUL READ
MVI A CALL PMSG
CLEAR  STAX D ;CLEAR FCB CALL CLOSDK
INX D EXIT LXI D,MSG4
DCR B CALL PMSG
JNZ CLEAR EXIT1 POP PSW ;GET CP/M FLAGS
XRA A POP H :GET CP/M STACK
STA DFCB ;@ DRIVE CODE SPHL :SET IT
STA DFCB+12 ;@ EXTENT RET ;:RETURN TO CP/M
STA DFCB+13
STA DFCB+14 CLOSDK MVI ¢,CLOSE
STA DFCB+15 ;@ RECORD COUNT LXI D,DFCB
STA DFCB+32 ;@ CURRENT RECORD CALL BDOS ;CLOSE FILE
RET
READFL MVI B,11
LXI D,DFCB+1 ;POINT TO BEGIN FCB PMSG PUSH PSW
LXI H,PSCRN1 ;FILE NAME ADDR PUSH H
RDNAME MOV AM MVI C,PRINT
STAX D CALL BDOS
INX D POP H
INX H POP Psw
DCR B RET
JNZ RDNAME
MSG1 DB 27,72,27,121,49,27,69,27,106,27,1208,53,'§'
OPNFIL MVI C,OPEN MSG2 DB 'HELLO.SCN WAS NOT FOUND$'
LXI D,DFCB MSG3 DB 'UNSUCCESSFUL READ OPERATION!$'
CALL BDOS ;TRY TO OPEN FILE MSG4 DB 27,72,27,121,49,27,121,53, §
CPI 255 ;A=255 IF ERROR MSGS DB 27,89,54,37,27,121,49,27,121,53,'§’
JZ NOFIL  ;OPEN FAILED
RDREC  LXI D,DFCB ;FCB ADDRESS PSCRN1 DB 'HELLO  SCN'
MVI C,RDFIL DS 32 :SPACE FOR STACK
CALL BDOS ;READ A RECORD STACK  EQU $ :PUT STACK HERE
ORA A ;READ OK? END START
JNZ NOREAD ;UNSUCCESSFUL READ
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“CLRFCB"” clears the File Control
Block, which permits us to read/write files
from/to a storage device (the disk).
Whenever we specify a file name for disk
operations, the FCB is used. A complete
discussion of this was done in my March
1986 article.

After clearing the FCB, “READFL”
places the name of our data file (HEL-
LO.SCN) into it so we can attempt to
open the file ("OPNFIL"). The file name is
defined as variable PSCRN1 at the end of
the program. For flexibility, “READFL" re-
quires the file name consist of the full
eleven characters, the last three of which
give the file type. The decimal between
the file name and file type is not used and
spaces are added to make the name the
required length. Defining PSCRN1 in this
manner permits using any CP/M legal file
name for our screen, if necessary.

Once the defined file is opened, we
read the data sequentially, a record at a
time (“RDREC"). A 128 byte record is read
from the file and placed into memory at
the current DMA (Direct Memory Ad-
dress), a temporary holding area for data
being read from or written to a disk.

The read loop (“RDLOQOP”) then
takes each of the characters, and prints
them on the screen (“CHOUT") until all
128 characters are done or until a “CTRL-
Z" is found, which is the end-of-file mark-
er. Until a “CTRL-Z" is found, successive
records are read and displayed on the
screen.

Completing the reading of the disk
fle, we must close (“RDDONE”" &
“CLOSDK") the file we had opened and
reset our cursor to a desired position on
the screen, in this case, line 23 (“MSG5")
on the screen.

Line 23 is used rather than line 24 be-
cause following the printing of “MSG5",
CP/M'’s “PRINT” function gives a carriage
return which takes the cursor to line 24
anyway. If the cursor were on line 24 ini-
tially, the whole screen would scroll up
one line when this was done.

“NOFIL" and “NOREAD" provide er-
ror messages, “MSG2" & “MSG3", if “HEL-
LO.SCN"” (our data file) was not on the
disk or if the read was unsuccessful.

Finally, “EXIT" recalls the CP/M flags
and stack, returns us to the CP/M environ-
ment and “A>" prompt, and is ready for
your first command.

After typing the program using your
favorite editor or word processing pack-
age, assemble the program, which creates
“HELLO.HEX", using CP/M'’s “ASM" com-
mand and use the “LOAD” command to
create the “HELLO.COM" file. Instruc-
tions are given in the CP/M Guide.

Rename one of your previous
“PAINT" data files to “"HELLO.SCN" and
type “HELLO” at the "A>" prompt to
check the program. The screen should
clear and the picture appear with the
“A>" relocated to line 24,

Reconfiguring the BIOS

Once this program has been de-
bugged and works properly, you must
reconfigure your CP/M’s BIOS to run this
program automatically upon BOOTing the
computer.

For the Heath/Zenith CP/M BIQOS,
this simply entails running “CONFIGUR"
after the “A>" prompt. Type the file
name “HELLO" at the appropriate Com-
mand Line, for WARM and/or COLD
BOOT. The procedures are clearly given in
the CP/M manual. Make the changes per-
manent to memory and disk.

For those of us using C.D.R.’s BIOS for
the H/Z-89, run “I/OMOD", which does
essentially the same thing, but run this
program twice, first typing “1" to make
the changes to the BIOS, then run again,
this time typing “2” to make the changes
to “PUTCPMxx"”, which, when run, places
the system on other disks.

From here on, when doing a warm or
cold boot, depending upon how you an-
swered the above questions, the boot will
automatically be followed by execution
of the program “HELLO". “HELLO" will
look for the data file “HELLO.SCN".

Closing

Upon request, | would be happy to
send anyone the source code for “PAINT-
89", "PAINT100”, and “HELLO" for $8.00.
I'll also send the finished products, ASM
and COM files to all three programs, on
disk for $15.00, if you include a prefor-
matted disk with your request. Upgrades
to prior customers will be $10.00. | now
primarily use H/Z CP/M (H/Z-100) or CDR
CP/M (H/Z-89) and double-sided, doub-
le-density extended, soft-sectored disks.
However, | can still copy to the older 10
sector, single-sided disks. Please include a
phone number in case | have problems.

As I've said on numerous occasions,
my primary interest is to generate interest
in Assembly Language. I'm hoping you
will want to experiment and develop your
own changes — unless your printer is sim-
ilar to my Panasonic KX-P1092, you will
have to modify the printer routines, as a
minimum anyway.

In the process of coding, assembling
and modifying these programs, if you
have enjoyed the work, sweat, and, yes,
some reddening of the eyeballs from the
late nights when the gremlins just don't
seem to cooperate, and finally, the swell-
ing of the chest with pride when the pro-
gram finally works properly, then | have
completed my goal.

Please feel free to distribute these
programs to your friends as you see fit.

I'm interested in any improvements
readers feel may be appropriate and I'd
be happy to address questions if self-ad-
dressed, stamped envelopes are in-
cluded. ¥

derstand

style.

885-4604 today!

ey S

Back to
the Books

Let’s face it, sooner or later
you're gonna have to try
and read those computer
USER manuals! But, before
you do, read “POWERING
UP”. This book was writ-
[ ten especially for you in a
non-technical, easy-to-un-
Who
knows, with “POWERING
'[ UP”, you may NEVER have
to read your user's manu-
als again! Order HUG P/N

Why didn’t somebody think of this
Books and magazines are
printed on both sides of the page, why
not listings from your computer’s
printer? With HUG's “Both Sides”
printer utility, now you can send your
printer's output to both sides of the
page; properly positioned, and page
numbered! Cut your paper usage, and
binder space usage in halfl Order
HUG's “Both Sides” printer utility to-
day. Both Sides is available for MSDOS

sooner!

and is HUG P/N 885-3048.
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Whip Up a Few Batch Files to
Automatically Handle DOS Functions

Is your Heathkit/Zenith computer
really saving you time? Do you find your-
self bogged down at the system prompt
repeatedly typing the same DOS instruc-
tions? MS-DOS provides a powerful, but
often neglected, feature called a batch
file. It can save time by automatically car-
rying out these routine functions, and will
even load your favorite program without
touching the keyboard.

What is a batch file? It's simply a ser-
ies of ordinary DOS commands which are
written in a text file. Any DOS command
that you'd normally type in at the A>
prompt, such as DIR or COPY, can be in-
cluded in a batch file. When you write a
batch file, you make a list of instructions
for the computer to carry out. In effect, it
makes it possible for the computer to run
on “auto pilot”, camying out the com-
mands in sequence, just as if you'd typed
them in yourself.

One kind of batch file that is particu-
larly useful is the AUTOEXEC.BAT, which
operates when you turn on your comput-
er. Let’s take a look at some examples of
AUTOEXEC.BAT files.

Taking it From the Top

Whenever you turn on your comput-
er, it automatically looks in the root direc-
tory for a file named AUTOEXEC.BAT on
the startup disk. If this file is present, it
carries out the DOS commands found in
the file.

We'll start with a simple example. If
you have a floppy disk system, you proba-

bly boot up with your MS-DOS disk (or
one containing COMMAND.COM) in
drive A. Suppose you want to see a direc-
tory of files on drive A. At the DOS
prompt, you'd probably type:

DIR/W

The screen would then display the
directory in column format across the
screen.

This same command could become
a one-line batch file. On boot up, your
computer will load DOS as usual. Next, it
will automatically display the directory.
The results would be the same as if you
typed in the DIR/W yourself. If you watch
closely, you'll see the DIR/W appear as
the batch file runs.

Short AUTOEXEC.BAT files like these
can easily be created with the DOS COPY
command directly from the keyboard.
The batch file just described would look
something like this:

COPY CON AUTOEXEC.BAT
DIR/W

Z
COPY CON stands for COPY from

CONsole (or keyboard). Each command.

to be executed, such as DIR/W, should
appear on a separate line followed by a
carriage return. The *Z marks the end of
the file and is produced by pressing the F6
function key.

Starting Your Programs Automatically
The next sample batch file is de-
signed to run a program automatically
when you start up your computer. In this
example, let’s assume that you want to
automatically run a data base program
named dBASE. The batch file would be

Warnk Faverstock
6835 Colleen Drive

Youngotoun, OF 44512

written like this:
COPY CON AUTOEXEC.BAT
ECHO OFF
CLS
DBASE
~Z
| added the ECHO OFF and CLS com-
mands for neatness sake. ECHO OFF tells
DOS not to display the commands that
follow as they are executed. CLS clears
the screen, so only the program will be
displayed when it is loaded. dBASE, of
course, is the program we're going to run.
You can substitute the name of any pro-
gram you want to run in place of dBASE.
The next example is a variation of the
batch file listed above. Let's suppose the
program dBASE is located in a subdirec-
tory named DB. To run the program
dBASE, the computer first has to change
to the subdirectory DB, and call the data
base program named dBASE. Here's how
it looks:
COPY CON AUTOEXEC.BAT
ECHO OFF
CLS
CD\DB
DBASE
2
It is important to remember that an
AUTOEXEC.BAT file must be stored in the
root directory if it is to function when the
computer starts. It will be ignored if stored
in any other directory.

Starting Utility Programs Automatically

Many PC-compatible owners have
utility programs that they would like to
load in automatically, without the bother
of executing each at the DOS prompt. For
example, if you have a clock card and a
mouse, you may want to have these up
and running before you move into a pro-
gram. The next example loads drivers for
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both the mouse and clock, as well as dis-
playing the directory at the end.

COPY CON AUTOEXEC.BAT

ECHO OFF

CLS

CLOCK

MOUSE

ECHO ON

DIR/W

AZ

The ECHO OFF and CLS again clear
the screen as the programs CLOCK and
MOUSE are loaded. ECHO ON returns the
screen display so the directory can be
viewed. If you also have a menu program,
you may want to substitute the name of
the program in place of DIR/W,

Batch Files in Subdirectories

Sometimes it is useful to have batch
files to do specific tasks within a program
directory. Unlike the AUTOEXEC.BAT files
shown earlier, this one is called only when
needed. It is a batch file | often include in
word processors and data bases simply to
make backups more convenient. Once
I've exited the main program, all | need to
do is to type SAVE at the DOS prompt,
and it automatically begins the backup,
prompting along the way. This example,
SAVE.BAT, backs up data base files with
the extension .DB from drive C, a hard
drive, to drive A.

COPY CON SAVE.BAT
ECHO OFF
CLS

ECHO INSERT BACKUP DISK IN DRIVE A AND CLOSE DRIVE DOOR

PAUSE

CLS

ECHO COPYING FILES
COPY C:*.DB A:

CLs

ECHO DONE COPYING FILES. REMOVE DISK FROM DRIVE A AND
ECHO LABEL "BACKUP DISK" WITH TODAY'S DATE

*Z

Here's an explanation of how it
works: ECHO OFF and CLS keep DOS
from displaying commands on the screen.
ECHO prints a prompt | want to appear
on the screen, ECHO works on a line-by-
line basis, without affecting the ECHO
OFF before it.

PAUSE prints “Strike any key to con-
tinue” on the screen and waits for a key to
be pressed before moving on to the next
step. This is handy, because it gives you
time to insert the disk, and check to see
that everything is ready before proceed-
ing.

The next echo prints the current sta-
tus of the program on the screen. It is in
the process of copying the files. COPY
C:*.DB is the COPY command from DOS
that is actually performing the work. It is

using a wildcard copy to copy all data
files, the ones with the .DB extension,
from drive C to drive A.

CLS clears the screen to prepare for
the directions that will be printed with the
last ECHO.

In conclusion, simple batch files such
as these can be a handy addition to your
start-up routine, and can provide some
time-saving shortcuts. The ones in this ar-
ticle are only a few examples of useful
batch files. Experiment a little and write
your own “script” for DOS! Remember,
any command that can be entered at the
system prompt may be included in batch
files.

Tits on Bateh Files

Using AUTOEXEC.BAT to
Load Memory-Resident Programs
Some memory-resident programs
when loaded with others, such as SIDE-
KICK, must be loaded in a certain order.
Be sure to check each program’s docu-
mentation for loading instructions before
writing the batch file. If a batch file
doesn’t work properly, try rearranging the
order in which the programs load.

ECHO Command

Be sure to leave a space between the
ECHO command and the text which fol-
lows. Avoid using characters such as <
and > because they will cause an error
message.

Creating and Naming Batch Files
Longer batch files may be created

more easily with a word processor. This

can make the process of editing and test-

ing much easier. However, the batch file
must be saved in ASCIl format. Refer to
your word processor manual for instruc-
tions on how to do this.

Batch files can be saved under almost
any name, as long as they conform with
DOS naming rules and end with a .BAT
extension. Be careful not to name batch
files after DOS commands. For example, if
you named one DIR.BAT, DOS would not
execute the batch file. Instead, it would
assume you wanted the DIRectory com-
mand.

Time and Date Prompts .

Unless time and date prompts are
written into batch files, they're bypassed.
If you have a clock card, add the name of
the clock driver program (usually CLOCK)
to the batch file. For entering time manu-
ally, add the commands TIME and DATE
to your batch file. ¥
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Hard Drive and Expanded Memory
Support Changes in Zenith
MS- DOS 3.3 Plus

Copyright © 1989 by William M. Adney. All rights reserved.

Your response to the Powering Up
book continues to be overwhelming, and
it makes me wonder what | will do for an
encore. In retrospect, the need for that
kind of publication is obvious, and | cant
help but wonder why | did not think of it
before. Actually, the project was generally
suggested by many of you who needed
some beginning information on Heath
and Zenith PC compatibles, and this par-
ticular book has already been so success-
ful that | am considering some additional
similar projects. Although all of my articles
have generally been intended to help you
learn about your computer in one way or
another, there are a couple of possibilities
for additional projects that come to mind.

Powering Up (To Be Continued . . .)
Perhaps the most obvious project is,
of course, Powering Up — Volume 2,
which would include additional topics
that are more detailed and are specific to
Heath and Zenith PC compatible com-
puters. Assuming you know the basic in-
formation included in the original Power-
ing Up, Volume 2 would include topics
such as what to do when you see the old
“Abort, Retry, Ignore” message, ROM er-
ror messages, how to use Function Keys
to edit command lines, how to use EDLIN
to create and edit files, computer num-
bering systems (e.g., hex), and similar top-
ics. Volume 2 would also include the lat-
est information on DOS commands. Zen-
ith has recently released MS-DQOS version
3.3 Plus which has some new features, es-
pecially for hard disk users. If you have
any ideas for topics, be sure to let me
know right away because | am currently in
the process of defining the topics for this
new book. The topics should be general
in scope and should apply to most, if not
all, of the Heath/Zenith PC compatible

William M. Adney
P.0. Box 531655
Grand Prairie, TX 75053-1655

computers. Because of the current inter-
est in laptop computers, | may even in-
clude a general article on laptops because
I now have a SupersPort 286. These are
just a few of my own ideas, and | would
appreciate hearing from you if you have
others. But speaking of MS-DOS 3.3 Plus...

Zenith MS-DOS 3.3 Plus

Although | have not written before
about Zenith’s new release of MS-DOS
3.3 Plus, | have already received some
questions about it. If you have been faith-
ful in sending in your registration cards,
you have probably received the update
notice about obtaining this version. If you
purchased a system in the last six months,
however, | understand that ZDS is trying
to get caught up on software registration,
so there is a chance you may not have re-
ceived the update notice yet. Sounds like
Zenith may have some problems in
getting the information entered and up-
dated on a computerl Computers are
good tools, but they do require constant
feeding.

Several people have called to tell me
that MS-DOS 3.3 Plus is “not compatible”
with some utility programs, notably Mace
Utilities and Norton Utilities. Actually, the
reverse is true. It turns out that virtually all
of the older disk utility programs are not
compatible with both Zenith MS-DOS 3.3
Plus and IBM PC-DOS release 4.0. Al-
though that may seem to be bandying
words about and hedging the issue,
Microsoft has made some fundamental
technical changes in the latest DOS ver-
sions that are only hinted at on the up-
date card for MS-DOS 3.3 Plus. To under-
stand why older versions of the Mace
Utilities and Norton Utilities will not work
with this new DOS release, let’s examine
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some of the hints given on the Zenith up-
date card and then take a quick look at
what some of these technical changes are.
The update card notes that the new
MS-DOS 3.3 Plus “supports drives larger
than 32 MB" (no big change here from the
previous release, but | think that word
“drives” should have been "partitions”),
but also mentions that it “allows partition-
ing of disks larger than 128 MB."” Assum-
ing that my guess is correct, one thing you
must know is that previous versions of
Zenith MS-DOS supported a maximum of
32 MB per partition and four partitions per
physical drive. That gives you the maxi-
mum possible physical drive capacity of
128 MB. By the way, this feature was only
available in PC compatible MS-DOS re-
leases and does not apply to the Z-100.
Also, IBM added the partitioning feature
to the FDISK command in current version
4.0 PC-DOS releases, but there have been
many reported bugs in these versions.
For those of you interested in the
technical details, the ability to use larger
hard disks was added by using larger clus-
ter factors, among other things. If you
have a large enough hard disk, the PART
command will now display two additional
values in the Partition Type — “DOS
(BIG)” or “DOS(EXT)"” — in addition to the
“DOS(12)" (12-bit FAT entries) and “DOS
(16)" (16-bit FAT entries) values. | have al-
ready done some experimenting with this
since | recently implemented an 80 MB
Seagate ST-4096 hard drive on my Z-386
with MS-DOS 3.3 Plus, and that will prob-
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ably be a separate article for REMark be-
cause of length. The PREP command has
been changed slightly to only make four
passes, and it now displays what it is do-
ing (write or verify) by head and cylinder
number, similar to FORMAT. This is a nice
feature because you can tell where PREP
is and estimate how long it will take to fin-
ish the low-level format. PART has been
changed considerably, and it now uses
pop-up windows with color. The en-
hanced CONFICUR command also uses
pop-up windows and displays in color,
too.

Programs that require direct access to
the disk — disk optimizers, undelete/
unerase programs, and sector level disk
editors, such as HUG’s HADES — typically
use a special feature called Interrupts or
INTs. Because of the expansion in parti-

tion and physical disk sizes in Zenith MS- |

DOS 3.3 Plus and IBM PC-DOS 4.0, two
interrupts had to have a technical en-
hancement to cope with these larger
sizes. For programmers, this has a signifi-
cant impact on direct disk access because
the coding scheme for INT 25h (Absolute
Disk Read) and INT 26h (Absolute Disk
Write) changed. For both interrupts, the
CX register is now set to -1 for partitions
larger than 32 MB, instead of containing
the number of sectors to read or write. In
addition, DS:BX also contains a pointer to
a parameter block for partitions larger
than 32 MB where the previous call used
DS:BX as a pointer to a buffer for the disk
data. There are other technical changes
too, but these particular changes will
probably (hopefully!) cause most older
programs to fail.

Since these programs are quite spe-
cific in their direct disk access require-
ments, older versions of the Mace Utilities
and Norton Utilities will not work correct-
ly for large partitions with Zenith MS-DOS
3.3 Plus or IBM PC- DOS 4.0 because of
the technical changes in these latest DOS
versions. Although you will probably find
that none of the older disk-level programs
will work at all with these new DOS re-
leases, DO NOT even try to use them —
you may DESTROY everything on your
hard disk and have to start over with the
PREP command! If you have no idea what
| was talking about in the previous para-
graph, just assume | know the subject and
don’t use these older programs. If you feel
compelled to experiment with the new
DOS release and any of these kinds of
programs, be absolutely sure that you
take a complete backup of your hard disk
(ALL partitions) before you begin. Any
older program that fools around with di-
rect access to the disk, such as a disk
optimizer, an unfragment program or an
undelete/unerase program, may wipe out
data or work incorrectly on a hard disk be-
cause of these new changes. However, |
have already tried the latest MACE Utili-
ties release, called MACE GOLD, and its

UNFRAG program works just fine with
Zenith MS-DOS 3.3 Plus in a 48 MB parti-
tion.

As far as | know, Zenith is the only
manufacturer that anticipated some of
these potential problems because, as not-
ed on the update card, the new MS-DOS
3.3 Plus includes: “Zenith Disk Utilities
which allow users the opportunity to re-
cover accidentally deleted files” and the
“COMPACT utility which reduces file frag-
mentation” (i.e., an optimizer/unfragment
program). This thoughtful addition to the
normal DOS programs by Zenith will help
you put off updating at least some of your
software if you decide to implement 3.3
Plus.

These technical changes may also af-
fect other programs that perform disk-lev-
el access, such as backup/restore pro-
grams like Fastback. Many programs of
this type may perform direct disk access
so that they also cannot be used under
these new DOS releases. In addition, | am
also anticipating that some application
programs, particularly games, will also not
run under these new DOS releases be-
cause of some copy-protection scheme
that performs disk level access. There is
not much you can do to fix this kind of
problem since it is related to something in
the application program.

Zenith has enhanced some of the ex-
isting commands, like the PART and FOR-
MAT commands, to work with larger parti-
tions. But the changes for hard drive defi-
nition and usage have changed signifi-
cantly in the new MS-DOS 3.3 Plus, so
let’s see what happened.

The Primary Partition

There have been some changes in
the terminology used to discuss hard
disks in the manual, and there are a coup-
le of new terms that you need to know
about. | already mentioned that | have re-
cently purchased an 80 MB Seagate ST-
4096 drive from Payload Computers for
my ‘386 system, and although | will write a
separate article on the installation and im-
plementation of it with version 3.3 Plus, it
is worthwhile to discuss some of the old
and new terminology here as it applies to
the PART command.

In Zenith MS-DOS versions prior to
3.3 Plus, there was really only one kind of
partition that you could define with the
PART command on a single physical hard
drive. In MS-DOS 3.3 Plus, this is now
called a PRIMARY partition. For older Zen-
ith MS-DOS versions, all partitions were
primary partitions. When you used these
older MS-DOS versions, you usually de-
fined one bootable partition and could
define up to three “other” partitions with
the PART command. And many times it is
convenient, but not required, to define
the first partition as the bootable parti-
tion.

Before | go any further, let me tell you

now that some of this information is a lit-
tle confusing, especially if you don’t know
too much about how hard drives work. |
will try to take you through this discussion
by small steps, and if you find it some-
what baffling, bewildering, and befuddI-
ing, consider how much fun I had in trying
to write about it. | lost track of how many
times | rewrote this particular information.
And if you enjoy learning about this new
stuff as much as | enjoyed learning and
writing about it, be sure to contact your
local IBM representative to express your
profound appreciation for all of these
confusing technical problems and new
definitions related to this convention.

The concept of the Primary partition
is not really too difficult to understand be-
cause that is directly associated with the
Partition Table that could be changed to
the Zenith PART command or IBM FDISK
command. For discussion’s sake, and to
avoid confusion later on, | will define a
new term called the Primary Partition Ta-
ble. Note that this is a term that | have de-
fined, and it is not found in any DOS man-
ual | have seen. | have found it necessary
to define this new term to differentiate it
from the Extended Partition Table that |
will define later on in this article.

The PRIMARY PARTITION TABLE is
defined as a “list” (i.e., table) of up to four
hard drive parameters, including the be-
ginning and ending cylinder for each parti-
tion, that is initially created in the reserved
area of a hard disk by a low-level format
program, such as Zenith's PREP com-
mand. The single, most important piece
of this definition is that the Primary Parti-
tion Table was created by a low-level for-
mat program, like PREP. This is true for vir-
tually all DOS versions, including Zenith
MS-DOS 3.3 Plus and PC-DOS 4.0. The
Zenith PART and IBM FDISK commands
are used to add and delete partition defi-
nitions in the Primary Partition Table. Sim-
ilarly, a PRIMARY PARTITION is a partition
whose entry is contained in the Primary
Partition Table. If you are interested in the
detailed contents of the Primary Partition
Table, most of the Zenith MS-DOS manu-
als include a list and discussion of the pa-
rameters in it as part of the PREP com-
mand.

As | mentioned before, all partitions
in Zenith MS-DOS prior to version 3.3 Plus
were primary partitions that you could
change with the PART command. Each
partition was limited to a maximum of 32
MB, and up to four partitions could be de-
fined for MS-DOS so that you could use
up to a 128 MB hard drive with Zenith
MS-DQOS versions 3.10, 3.20 or 3.21. In or-
der to use that capacity, you had to
change the Partition Assignment Flag (us-
ing CONFIGUR or DSKSETUP, depending
on the MS-DOS version) from Automatic
to Manual, and then you had to use the
ASGNPART command to make those par-
titions available to MS-DOS if you had a
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large hard drive beyond the famous 32
MB limit imposed by IBM PC-DOS ver-
sions prior to 4.0.

In case you are wondering exactly
why the PC compatible DOS versions are
limited to a maximum of four partitions,
there is really no valid technical reason for
it, except that it was an IBM-imposed de-
sign limitation like the 640 KB memory
limit. Zenith was forced to also use that
design limitation in order to be PC com-
patible, especially with respect to the Pri-
mary Partition Table. Since some of you
may not be familiar with this statement of
fact, let me point out that the Z-100 MS-
DOS PART command could define up to
16 Primary Partitions, so there is no real
technical reason why four should be the
limit, except to maintain compatibility
with IBM and prior Zenith MS-DOS re-
leases, of course.

But to really understand why there
are some new and changed features, let’s
take a look at some other existing termi-
nology.

The Physical and Logical Drive

Most of you probably have at least a
couple of physical disk drives in your sys-
tem. In all cases, a PHYSICAL DRIVE is the
actual hardware unit that you can touch,
see, and feel. It may be a floppy drive of
any kind or it may be a hard drive of ANY
capacity — 20 MB, 30 MB, 80 MB or 380
MB. The capacity does not matter be-
cause it is a physical drive. In addition,
physical drives of all kinds have a PHYSI-
CAL DRIVE NUMBER that is usually set by
a jumper or a set of switches on the drive.
In many systems (excluding the AT com-
patibles), the physical drive number is
usually set beginning with zero for each
TYPE of physical drive in the system. To il-
lustrate how this works, let’s look at the
physical drive setup that | have on my
Z-100.

My Z-100 has two 5.25" drives, two
8" drives, and a single 26 MB hard disk.
For the 5.25" drives, | have the physical
drives identified as 0 (zero) and 1 by
means of jumpers on the drives. Since the
Z-100 has a separate connection for 8"
drives on its floppy disk controller, these
drives are also identified as physical drives
0 and 1. The Z-100 has a separate hard
disk controller. And the jumper on my
only hard disk is also identified as physical
drive 0. When you run the PREP com-
mand to perform the low-level format on
a hard drive, it asks you for the PHYSICAL
drive number which is 0 for the first hard
drive in the system. This remains true for
PREP on any Zenith compatible system,
such as the Z-386 — the first hard drive is
still physical drive zero.

To continue with the example of the
Z-100, the two 5.25" floppy drives (identi-
fied as physical drives 0 and 1) are
identified in the system as LOGICAL
drives A and B. The two 8" drives (also

identified as physical drives 0 and 1) are
identified in the system as LOGICAL
drives C and D. And the first partition on
the hard drive (physical drive 0) is identi-
fied as LOGICAL drive E. As you can see,
there generally is a direct relationship be-
tween the physical drive name (e.g., 0 or
1) and the LOGICAL drive name for each
type of drive. In general, a LOCGICAL name
is nothing more than a special name that
DOS uses to identify a physical device.
These special logical names are reserved
for exclusive use by DOS, and in the case
of disk drives, single letters followed by a
colon (e.g., A: or C: or E:) are used as logi-
cal disk drive names. For 5.25" floppy
drives in this example, there is a direct re-
lationship between the physical drive
name (e.g., drive 0) and the logical device
name (e.g., drive A:). For a hard drive,
there is also a direct relationship between
the drive number and the logical device
name for the first partition. For the Z-100,
the bootable partition is assigned a logical
drive letter of E:. Fora PC compatible, C: is
the usual logical device name for the first
partition on physical hard drive 0.

All of this is fairly straightforward for
virtually all of the 8088-based systems, in-
cluding Zenith and Zenith-compatible
computers like IBM. All you need to do is
set the jumper (or switch) for the correct
of physical drive number for each drive
type, plug in the cable(s), and you're
ready to run. And when most people fi-
nally figured out how this convention
worked, IBM decided to change it.

Unfortunately, IBM adopted a rather
odd and twisted convention for connect-
ing disk drives in the AT. If you have an
80286-based system, such as the IBM AT
or Zenith Z-248 (or even the 80386-based
Z-386), you may have noticed that both
the floppy disk drive and hard drive ca-
bles to the controller contain a “twist” in a
few of the wires. Although this twisted
convention was apparently developed to
eliminate the need to modify the jumpers
on each physical drive from the factory
setting, it has probably caused as many
problems as it eliminated. The point of
this discussion is that you do not need to
use this twisted cable convention so long
as you know how to set the physical drive
jumpers for each drive. Now let's take a
quick look at why there was a 32 MB par-
tition size limit for older DOS versions.

The 32 MB Hard Drive Limit

If you are really interested in the de-
tails of why primary partitions were lim-
ited to 32 MB prior to MS-DOS 3.3 Plus or
PC-DOS 4.0, you may want to read my
October 1986 column where | explained
the details of where that comes from, but
it is essentially an arithmetic limit in DOS
programming., Without getting into that
again, suffice it to say that it was the limit
for the partition size.

Zenith provided the capability to de-

fine and use up to four 32 MB primary par-
titions for MS-DOS as | mentioned earlier.
It is especially interesting that Zenith was
able to do this and maintain compatibili-
ty, despite the fact that PC-DOS still con-
tinued to have a limit of 32 MB that was
accessible to PC-DOS on each PHYSICAL
hard drive. Due to IBM’s apparent reluc-
tance to recognize that hard disk
capacities were growing larger, many hard
disk vendors were forced to develop
some kind of “partitioning” software that
would allow the entire capacities of these
drives to be used by PC-DOS. To under-
stand what happened here, it is important
to understand how PC-DOS defined a
DOS partition.

In PC-DOS, the FDISK command
(similar to PART in function) would allow
you to define one, and only one, partition
that could be used by DOS. Although you
could actually define more partitions (to-
tal of four) on any hard disk with these
older PC-DOS versions (i.e., prior to 4.0)
with FDISK, they were always called
“Non-DOS” partitions meaning that they
could not be accessed by PC-DOS and
were typically used for other operating
systems, such as Xenix. In this context, re-
member that these were called Primary
Partitions and were defined in the Primary
Partition Table. In particular, it is impor-
tant to note that, in our current terminolo-
gy, there could only be one Primary DOS
Partition that was limited to 32 MB, re-
gardless of the capacity of the hard drive.
From what | can tell through my experi-
mentation and research, PC-DOS version
4.0 still limits you to a single Primary DOS
Partition, although its maximum size has
been increased to 512 MB. From a Heath/
Zenith user perspective, | should mention
that my testing indicates that Zenith MS-
DOS 3.3 Plus can still define up to four
primary partitions, each of which also has
the 512 MB size limit.

At this point, the question is: “If IBM
still limits you to a single Primary DOS Par-
tition, how can you add other partitions
to a single hard drive that are also accessi-
ble by DOS?” Who wants to work with a
single partition on a hard drive that has a
300 MB capacity? You would have to
have lots of subdirectories, and you still
have to cope with the maximum of 512
root directory entries which was not
changed from earlier versions. The num-
ber of root directory entries is a critical
number because you simply cannot ex-
ceed it. Sometimes users find that even
30 MB hard disks with a single partition
are difficult to manage and maintain —
consider the difficulty in managing and
maintaining a 300 MB hard drive, not to
mention how you would back it up!

The “solution” to this problem is
found by creating a new type of partition,
called an Extended Partition.

June 1989

23



The Extended Partition

In the simplest terms, the Extended
Partition is just a partition within a parti-
tion. | suppose it is called “extended” be-
cause it is specifically used to “extend”
the capability of DOS to access hard disks
larger than 512 MB. In addition, the use of
the extended partition also allows PC-
DOS to use other logical drive letters for
different partitions on a single hard drive.

| mentioned earlier that the PRIMARY
PARTITION TABLE is defined as a “list”
(i.e., table) of up to four hard drive param-
eters, including the beginning and ending
cylinder for each partition, that was initial-
ly created in the reserved area of a hard
disk by a low-level format program, such
as Zenith’s PREP command; and a PRIMA-
RY PARTITION is a partition whose entry
is contained in the Primary Partition Table.

In contrast, the EXTENDED PARTI-
TION TABLE is defined as a “list” (i.e., ta-
ble) of up to four hard drive parameters,
including the beginning and ending cylin-
der for each extended partition that is cre-
ated by, and may be changed with, a DOS
partitioning command, such as Zenith's
PART or the IBM FDISK command. The
Extended Partition Table is physically lo-
cated at the beginning of EACH Extended
Partition on the hard disk. The essence of
this definition is that YOU can create an
Extended Partition Table with the appro-
priate command, but you do not create a
Primary Partition Table since that is done
by a low-level format program. Similarly,
an EXTENDED PARTITION is a partition
whose entry is contained in an Extended
Partition Table.

In theory at least, this explains what is
generally happening in these new DOS
versions, but there are some interesting
side effects of this change, especially for
Zenith MS-DOS users.

MS-DOS 3.3 Plus Side Effects

In order to remain completely com-
patible, there are a number of side effects
which these changes have introduced.
From a user perspective, the most signifi-
cant change is that the Zenith ASGNPART
command has been completely elimi-
nated from this MS-DOS version because
ALL partition assignments are now auto-
matic. The option to change the Partition
Assignment Flag from automatic to manu-
al has, of course, also been eliminated
from the DSKSETUP command because it
no longer applies. And the Zenith PART
command does not even remotely re-
semble its predecessor with the same
name, but even that is not too surprising
because of the major change in the hard
drive partition size limit.

Although the new PART command is
visually impressive because it displays in
color and uses popup “windows”, it is ex-
tremely difficult to learn to use when you
are defining an Extended Partition be-
cause there is no easy way to tell exactly

what you are doing. Fortunately, the PART
command usage is reasonably straightfor-
ward if you decide to create one or more
Primary Partitions. The bad news is that
the new PART command is quite difficult
to understand and use when you are try-
ing to create an Extended Partition. If you
are looking in the manual for information
on the new PART command, lots of luck
because most of the information pres-
ented in this article is not documented in
the manual in any form.

When you are creating an Extended
Partition, the user interface for the new
PART command needs some significant
changes to make it easier to understand

_and use. The manual also needs some sig-

nificant additions to explain what is going
on, too. In the current manual, it looks
like a few paragraphs have been added to
the manual to “explain” the command,
but the explanation is really bad which
leads me to believe whoever wrote it did
not understand the command or its uses.

In my opinion, both the new PART
program and the command description
need considerable changes to correct this
problem, because the PART command is
one of those really important, but rarely
used commands. In all fairness to Zenith, |
don’t think the IBM FDISK command is
much better. | hope that Zenith will
develop a new version of the PART com-
mand that will be easier to use and ex-
plain in the manual. In general, | think that
the PART command should be so easy to
use that a user will not have to under-
stand most of the theory that | have pres-
ented in this article — the command
should be mostly self-explanatory to the
point that the manual is not really re-
quired at all, except to document the the-
ory of what is going on.

As most of you know, | generally
have a very high opinion of the Zenith
MS-DOS because | have found it is the
best, most versatile, and most bug-free
operating system available. That does not
mean it is perfect by any stretch of the
imagination, but it is still the best | have
found, regardless of the difficulty in using
the PART command for Extended Parti-
tions. During the time | was working on
this column, | read that IBM has intro-
duced yet another fix for PC-DOS version
4.0 to correct some reported hard drive
partitioning problems.

In any case, the new Zenith PART
command was changed significantly, and
even though it is not particularly user
friendly or easy to use when creating an
Extended Partition, it does do the job.
Let's see how you might use it to define
two partitions on a hard disk.

Using the New PART Command

The new PART command still dis-
plays partition numbers and types with
their corresponding parameters, such as
beginning and ending cylinders, and size.

You will see the partition type of “DOS
(12),” indicating that the partition is less
than 32 MB and uses 12-bit FAT entries,
depending on the exact size of the parti-
tion. For larger partitions that are still less
than 32 MB, you will see the usual
“DOS(16)" partition type indicating that
16-bit FAT entries are used in this parti-
tion. The technical distinction between
the FAT entry sizes is not too important
for most users, although | have included it
here so you will know there is a slight dif-
ference. You have probably seen at least
one of these entries when you ran the old
PART command to set up your hard disk.
For MS-DOS 3.3 Plus, there are two new
partition types.

For partitions larger than 32 MB, you
will now see a “DOS(BIG)” partition type,
and this partition also uses 16-bit FAT
entries. And if you define an Extended
Partition, you will see “DOS(EXT)" dis-
played as the partition type. All of that
sounds fairly straightforward, and it does
not really become confusing until you ac-
tually work with the PART command. In
order to keep things relatively simple, |
will use my 80 MB ST-4096 as an example
and discuss how to create a 30 MB parti-
tion (drive C) for programs and a 50 MB
partition (drive D) for data.

When the new PREP command fin-
ished, it defined the entire hard drive of
some 80.5 MB (shown by PART) as a sin-
gle partition with a partition type of
DOS(BIG) as expected. Since PART does
not have a “change” option (neither does
FDISK), | had to delete that partition and
then add a new Primary Partition of 400
cylinders (about 30 MB). The partition
type shows as DOS(16) as expected, and |
defined this partition as the bootable par-
tition for drive C. At this point, | have
changed the Primary Partition Table to
show that 400 cylinders are used for this
Primary Partition that is displayed as parti-
tion number 1. This is relatively easy since
| selected the option Add a Primary MS-
DOS partition (BOOTABLE) and followed
the prompts with no problem. | still had
622 cylinders (about 50 MB) left that had
not been allocated to any partition yet,
and | want to allocate this space to drive
D. This is the point where the use of the
new PART command can become really
confusing because it really is not clear
what you have done until you finish doing
it. .

In order to allocate the remaining
disk space, | selected the option to “Add
an Extended or Logical MS-DOS partition
(NON-BOOTABLE)" for the remaining 622
cylinders. Although the prompt sort of
hints that this is a two-step process, | did
not really figure it out until after some trial
and error, mostly error. The first step is to
define the Extended Partition as partition
number 2, and it shows up as the
DOS(EXT) partition type in the Primary
Partition Table. In addition, the PART
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command also creates an EMPTY Ex-
tended Partition Table for the remaining
622 cylinders, but | have not yet defined a
“Logical MS-DOS partition” in that table
— that's the second step.

Now that the Extended Partition Ta-
ble is created, | had to go back through
the prompts to add partition 1 to it (with
the PART command, consisting of 622
cylinders to the Extended Partition Table.
That's how, and when, you define a logi-
cal MS-DOS partition as the second step. |
knew the second step was completed
when | saw a “DOS(BIG)" entry as parti-
tion 1 in the Extended Partition Table that
defined the 622 cylinders. The point is
that you cannot access this extended par-
tition for any reason, including FORMAT,
until you also define it as a logical parti-
tion. In addition, there is nothing dis-
played on the screen that really gives you
a clue as to what you must do, and are
doing, until you finish it. If you are not ex-
tremely careful running this two-step pro-
cess, you will find that you must run the
PART command twice — once to define
the Extended Partition in the Primary Par-
tition Table (i.e., “DOS(EXT)”) and create
an empty Extended Partition Table, and
once to define that partition as a logical
drive as partition 1 (i.e,, “DOS(BIG)") in
the Extended Partition Table. When you
have really completed defining an Ex-
tended Partition as discussed in this ex-
ample, you will see different partition
types, depending on which partition table
you are looking at.

In this example, | have partition 1 de-
fined as the first 400 cylinders as a Primary
Partition with a “DOS(16)" partition type
in the Primary Partition Table. Partition 2 is
defined as a “DOS(EXT)” partition type in
the Primary Partition Table for the remain-
ing 622 cylinders (about 50 MB). When |
go through the PART command displays
and look at the partition information,
PART asks if | want to display the Ex-
tended Partition information, By pressing
a “Y" for Yes, PART displays the Extended
Partition Table showing that Extended
Partition 1 is defined as a “DOS(BIG)" par-
tition with 622 cylinders. That's how |
know that a logical partition has been de-
fined. And it is important to know that a

logical drive (drive D, in this example) is

not really created and cannot be accessed
until an entry is made in the Extended Par-
tition Table.

Although | defined one Primary Parti-
tion that is bootable as drive C and one
Extended Partition that is drive D, | did
that primarily to ensure compatibility with
all DOS programs that use Zenith MS-
DOS 3.3 Plus. But | think one of the best
features of Zenith MS-DOS has always
been that it is so versatile, and this version
is no exception.

Primary Versus Extended Partitions
| mentioned earlier that all partitions

in prior versions of Zenith MS-DOS were
Primary Partitions which were defined by
PART and could be accessed using the
ASGNPART command. Although | decid-
ed to set up my hard disk with one prima-
ry and one extended partition to be con-
sistent with the way that PC-DOS works,
that is not a requirement in Zenith MS-
DOS. It turns out that | could have decid-
ed to define both partitions as Primary,
and my system would work the same
way. That is probably a more straightfor-
ward use of PART, and it is consistent with
the way that Zenith MS-DOS has worked
in the past. In that case, the only real dif-
ference in version 3.3 Plus is that you do
not need the ASGNPART command be-
cause all partitions are automatically as-
signed logical drive letters, assuming that
you use the new PART command correct-
ly, of course. If you want, you can use a
combination of Primary and Extended
Partitions to define logical drives up to
drive letter Z. You can also define Ex-
tended Partitions within Extended Parti-
tions, but that is so complicated that |
won't try to explain it.

With PC-DOS version 4.0, you only
have one way to allocate partitions for
DOS — a single Primary Partition plus one
or more Extended Partitions. With Zenith
MS-DOS 3.3 Plus, you can use that con-
vention, or you can define up to four pri-
mary partitions that can still be accessed
by MS-DOS as in previous versions. Al-
though | have never found any compati-
bility problems with the older Zenith MS-
DOS versions that defined only Primary
Partitions, | decided to follow the IBM
convention to hopefully ensure maxi-
mum compatibility just in case. Perhaps
the only valid reason to continue to use
Primary Partitions is just so that you can
boot a partition and if you are using multi-
ple operating systems, that would be a
good reason to continue that procedure.

Since the assignment of logical drive
letters to each partition is now automatic
in version 3.3 Plus, you may find it helpful
to understand how logical drive letters are
assigned.

Automatic Partition Assignment
in 3.3 Plus

To ensure maximum compatibility,
Zenith was forced to implement fully au-
tomatic assignment of drive letters to hard
drive partitions, and how these drive let-
ters are assigned is based on the PC-DOS
convention. Let’s consider what hap-
pened if you had two physical hard drives
of, say 40 MB, on a system running PC-
DOS 3.20. And remember that this PC-
DOS version only allowed a maximum
partition size of 32 MB for each physical
hard drive that could be accessed by PC-
DOS. In this example, the remaining 8 MB
on each physical drive is assumed to be
allocated for a Non-DOS partition.

When PC-DOS is booted in this ex-

A

ample, the DOS partition on the first hard
drive (physical drive 0) is automatically as-
signed as drive letter C, and the DOS par-
tition on the second hard drive (physical
drive 1) is automatically assigned as drive
letter D. Given the same situation, older
Zenith MS-DOS versions would have as-
signed the drive letters in the same way
which is the reason these versions were
shipped with the partition assignment flag
set to automatic. If you wanted to use
more than one Primary Partition for these
MS-DOS versions, you had to change the
partition assignment flag to manual and
use the ASGNPART command to manual-
ly identify additional partitions.

Zenith MS-DOS 3.3 Plus still follows
that same basic rule. That is, the first Pri-
mary bootable partition, typically on phy-
sical drive 0, is assigned drive letter C; and
the Primary DOS partition on physical
drive 1 is assigned drive letter D. Then,
the Extended Partitions on physical drive
0 are assigned drive letters, and Extended
Partitions on physical drive 1 are assigned
drive letters. PC-DOS 4.0 follows this
same convention.

Once those drive letters are assigned,
version 3.3 Plus can continue the assign-
ment of drive letters to any “alternate”
primary partitions that exist on either
drive, but PC-DOS does not allow more
than one primary DOS partition as | men-
tioned earlier.

As you can see, logical drive letter as-
signment flip-flops back and forth be-
tween the two hard drives. In general, log-
ical drive letters are assigned first to the
Primary DQOS Partition(s), then to the Ex-
tended Partition(s) for MS-DOS and PC-
DOS. If you have Zenith MS-DOS 3.3 Plus,
it will also continue to assign logical drive
letters to any “alternate”” Primary DOS Par-
tition(s) which are not permitted in PC-
DOS.

Although the implementation of this
hard drive enhancement is probably the
most significant feature of version 3.3
Plus, there is one other enhancement that
also should be mentioned. I still receive a
lot of letters about using expanded mem-
ory on Zenith computers, and there
seems to be a lot of confusion about ex-
panded memory device drivers. This is re-
lated to the Zenith EMM.SYS expanded
memory device driver that has been en-
hanced in the latest version.

Expanded Memory in 3.3 Plus

Version 3.3 Plus also includes an en-
hanced EMM.SYS that supports the EMS
(Expanded Memory Specification) version
4.0 requirements. | have already received
a letter from one Huggie who mentioned
that he bought 3.3 Plus because the up-
date card noted that a new EMM.SYS was
included which supports EMS version 4.0.
After he received the update, he was sur-
prised and dismayed to learn that this
EMS support only applies to Zenith mem-
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ory boards which support EMS, such as
the Z-515 memory board for the Z-386.
Although that information has been docu-
mented in the Zenith manual ever since
the EMM.SYS device driver was intro-
duced, he apparently was not aware of
the requirement. There still seems to be
some confusion about expanded memo-
ry, so | will be specific.

Because of some minor differences in
the way that the EMS can be imple-
mented in hardware, virtually all manufac-
turers have developed an EMS driver for
use with their memory boards that sup-
port it. More importantly, you can expect
that one manufacturer's EMS driver will
probably NOT work with another manu-
facturer's expanded memory board be-
cause of these minor hardware differ-
ences. That is, an EMS driver is custom-
written for a specific manufacturer's ex-
panded memory board design. If you
want to update the driver for your specific
brand of expanded memory, you MUST
obtain a new version from the manufac-
turer of your memory board. Most manu-
facturers, including Zenith, are quite ex-
plicit about this point in their manuals,
but that is based on the sometimes-bad
assumption that everyone reads the man-
uals.

It is also important to note that Zen-
ith has not developed expanded memory
boards for all of the Heath and Zenith
computer models, notably the 8088-
based systems, such as the Z-150 series.
The reason is that a number of third-party
expanded memory boards work just fine
in these older computers, and these
boards include their own device drivers
for the expanded memory. The point is
that the EMM.SYS only works with Zenith

expanded memory boards, and since
Zenith did not develop any for these
older computers, you cannot use EMM
.SYS with the non-Zenith boards in these
systems. If you use any kind of expanded
memory, just be aware that you will need
to obtain an update for its EMS driver
from the manufacturer of your specific
brand of memory board. You may also
need to check your application software
manuals to see if you really need a later
EMS version or not.

Powering Down

As you can see, the additional infor-
mation to implement a large-capacity
hard drive is somewhat difficult to explain
and understand, especially given that the
current manual is vague and generally
unhelpful about this change. | have tried
to supplement the manual by providing
information about what is really going on,
and | hope you find this article helpful if
you are trying to implement MS-DOS 3.3
Plus on a large hard drive. For more specif-
ic information on exactly how | installed
and set up my 80 MB hard disk, that arti-
cle will appear in a future issue of REMark
later this year.

For help in solving specific computer
problems, be sure to include the exact
model number of your system (from the
back of the unit), the ROM version you
are using (use CTRL-ALT-INS to find it),
the DOS version you are using (including
both version and BIOS numbers from the
VER command), and a list of ALL hardware
add-ons (including brand and model
number) installed in your computer. The
list of hardware add-ons should specifical-
ly include memory capacity (either added
to an existing board or on any add-on

board), all other internal add-on boards
(e.g, modems, bus mouse or video
cards), the brand and model of the CRT
monitor you have, and the brand and
model of the printer, with the type of
interface (i.e., serial or parallel) you are us-
ing. Also, be sure to include a listing of the
contents of the AUTOEXEC.BAT and
CONFIG.SYS files unless you have thor-
oughly checked them out for potential
problems (e.g., TSR conflicts). If the prob-
lem involves any application software, be
sure ‘to include the name and version
number of the program you are running
when the problem appears.

If you have questions about anything
in this column, or about Heath/Zenith
systems in general, be sure to include a
self-addressed, stamped envelope (busi-
‘ness size preferred) if you would like a
personal reply to your question, sugges-
tion, comment or request.

Products Discussed
MS-DOS 3.3 Plus

(OS-51-3) $149.00 (List Price)
(mail order with update
card only) 49.00

Heath/Zenith Computer Centers
Heath Company Parts Department
Hilltop Road
St. Joseph, Ml 49085
(800) 253-7057

(Heath Catalog orders only)
Mace Gold Utilities $149.00
Paul Mace Software, Inc.
400 Williamson Way
Ashland, OR 97520
(800) 523-0258

(Orders only)
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HOME FINANCIAL
MANAGEMENT

A REVIEW OF HFS-11]1 FROM
JAY GOLD SOFTWARE, INC.

“What are you going to do with your
computer?”” How many times have we all
had to deal with this inevitable challenge
from curious friends and family members?
The answer was easy for me: | was deter-
mined to gain control of my home fi-
nances. To achieve this goal, | have
chosen HFS-Il, the Home Finance System
from Jay Gold Software, Inc. Much more
than a computerized check register, this
package deals with the financial chal-
lenges of the average person — checking,
savings and credit cards, but avoids the
leap to a system loaded down with fea-
tures most people don’t need or a system
that confuses its users with complex ac-
counting terms and procedures.

Those who have been with Heath/
Zenith long enough will remember the Jay
Gold Home Finance System that ran un-
der HDOS (What's HDOS??) and Micro-
soft BASIC. It was quite an extensive pro-
gram for its time. In fact, favorable reviews
could be found in such respected journals
as REMark and Infoworld. The Home Fi-
nance System did a very creditable job of
organizing and automating my personal fi-
nances and did it in much the same way |
was already handling this chore — | didn’t
need a CPA to explain debits, credits, as-
sets, and liabilities.

The program’s major shortcoming
was the two speeds at which it ran — slow
and slower! Actually, this was a limitation
imposed by the interpreted BASIC envi-
ronment under which it operated. But
nevertheless, as far as the user was con-
cerned, a considerable delay (especially
by today’s standards) could be expected
whenever a new module was loaded. The
Home Finance System continued to
evolve with the market, coming out with
an improved CP/M version in 1984. This
still was an interpreted BASIC program,
but featured many assembly language
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routines to enhance certain time intensive
1/0O functions and, yes, it was still slow
when it came time to load one of the
twenty-four sub-modules that formed the
program. The CP/M version, of course,
was a most welcome addition for those of
us who had recently moved to the Z-100
computer. We could continue to manage
our finances (an HDOS to CP/M data
transfer utility was included) and enjoy
the many features of this new computer.

The introduction of the industry stan-
dard microcomputer and Heath/Zenith's
(along with other vendors’) compatible
systems led to HFS-III. It was two years in
development, but one look should con-
firm that HFS-III was worth the wait — a
100% assembly language program that’s
fast, designed to anticipate problems be-
fore they occur and yet retains the flavor
of its predecessors and runs on both the
PC AND Z-100 computers.

The HFS-11l package consists of three
5-1/4 inch floppy diskettes (or two 3-1/2
inch diskettes on request), a 106 page il-
lustrated, typeset manual enclosed in a
three-ring binder. The program requires a
computer system with two floppy drives
or a hard disk, 256K memory, mono-
chrome or color/graphics video (supports
color on PCs only), and any printer (most
popular printers are directly supported).

Installation

Installation is accomplished with IN-
STALL.COM, a stand-alone program that
completes the entire process. It begins
with a check of its environment — H/Z-
100 or PC. Then, using a screen display
virtually identical to the main program,
INSTALL checks the CONFIG.SYS file and
modifies it if necessary, determines the
desired drive/path configuration, and
then prompts for disk changes, as




cessfully installed” message. Once instal-
lation is complete, you have a working
system with demo data. Including the
time to format four disks, floppy installa-
tion takes about eight minutes, and a hard
disk system is ready to run in about three.
With Working Disk 1 in drive A or at
the hard disk prompt, type “HFS" and the
program displays its Startup Menu (See
Figure 1). Screen displays remain consis-
tent throughout the program. The top line
displays the date, time, data path, and if
active, status flags for Caps Lock, Insert,
and Edit modes. The second line initially
gives printer information, active function
name, and version number. The bottom
two lines show a legend for the various
function keys which appear only when
their respective functions are active. The
Startup Menu, in addition to serving as
gateway to the Home Finance Program,
contains many useful default settings.
These include password control, disk
drive/path defaults, printer selection, user
keys (handy macros for frequently used
text strings), screen-saver, and display col-
or (Red/Blue is my hands down choice).
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Figure 1

Menu choices are made by pressing
the single key in parentheses in the menu
item or by moving the highlight bar and
pressing the RETURN key (the “point and
shoot” method). If selected, help is pro-
vided in one window describing the cur-
rently highlighted menu choice and in a
second whose information changes in
context. Although they can be turned off,
I found the help windows almost neces-
sary to keep track of the many features
available in this program. For example, the
screen display only defines certain shifted
function keys in a help window.

The (R)Jun Home Finance System op-
tion starts by asking for the location of
your data disk, offering a default that was
defined automatically during the installa-
tion procedure (it may be modified at any
time). My system is on a hard disk, so it of-
fers the default directory that | had
specified at installation, C:\HFSDAT. (You
are given the option of selecting the de-
fault or specifying a new drive and path so
that you can keep unrelated financial rec-
ords on separate paths or disks.) The pro-
gram handles disk errors nicely with a
message stating that the requested pro-

gram couldn’t be found and options to try
again or provide a new drive/path. Com-
mon errors like leaving the drive door
open or using an incorrect disk are suc-
cessfully trapped.

Setting Up Your Data

Once | had taken the time to familiar-
ize myself with the program using demo
data (this is strongly recommended in the
manual), it was now time to create my
own system. The Main Menu option
(Utilities allows you to create a new data
file with or without previous data. The
manual explains that once your system is
set up, and you reach the end of the year
(calendar or fiscal), you can carry forward
all your fixed information — account
names, expense codes, and recurring
transaction information (called models),
in addition to all ending balances. Using
this process, the system will retain com-
plete information for up to ten years!

In this case, however, | was creating a
new system with no previous data, and so
selected that option. | specified HFSDAT
as my data directory and was warned that
data already existed on that directory (it
contained the demo data). When | re-
sponded to erase the data, it asked once
more if | was sure; a touch of extra securi-
ty that struck me as a bit too protective.
After a few moments, a message con-
firmed that the new data files had suc-
cessfully been created.

Next, using the Maintain (A)ccounts
function, | added a checking account, a
savings (“asset”) account, and two credit
accounts. | also entered my IRA account
as a "parent” account, and the individual
CDs in my IRA as additional asset ac-
counts. The “parent” account keeps track
of the balance in the whole IRA. When |
enter deposits into the CDs to reflect in-
terest earned, the “parent” account bal-
ance is automatically updated.

Reserve accounts are one of those
features which characterizes HFS-I11 as the
finance system “for the rest of us.”
Whether you call it “mad money,” “over-
draft protection,” or some other similar
term, many people like to “hide” some of
their funds from themselves — money
that's actually there as far as the bank is
concerned, but not spendable. Reserve
accounts do just that. Multiple reserve ac-
counts can be created for any checking or
asset account. The system allows free
transfer to and from these reserve ac-
counts and will maintain separate figures
for the Total, Reserve, and Free (spend-
able) balances for each checking or asset
account.

The next step in creating a new sys-
tem is setting up codes. Select the
(C)odes function at the Main Menu to es-
tablish the structure under which your ex-
penses and deposits will be categorized.
Although you may enter up to 100 ex-
pense codes and 15 deposit codes, | only

needed 24 for expenses and 5 for depos-
its. Some advance planning and analysis
of your current sources of income and
patterns of expense will make this pro-
cess much easier. Two items are notewor-
thy in regard to HFS-lll and codes: First,
this program contains no budgeting fea-
ture, an omission that may not be too crit-
ical for many users and, if necessary,
could certainly be handled external to the
program. Second, careful planning of the
code structure is worth the time and effort
invested. Codes can be added or
changed at any time, but only through this
module. If a new code is necessary during
transaction entry, you have to leave the
transaction, go to (C)odes to enter the
new code, and then return to the transac-
tion. A minor delay, but nevertheless pre-
ventable.

Entering Transactions

Once the preliminary setup has been
accomplished, you can go from the DOS
prompt to entering transactions with a
simple series of keystrokes, mostly car-
riage returns. One of the characteristics of
HFS-111 that becomes evident as you enter
transactions is its consistent and predict-
able user interface and attention to tech-
nical details. The menu structure is hierar-
chical with a Lotus-like ability to “back
out” using the ESC or F9 key. Whenever
you're asked to provide an account name
or code and aren'’t sure of your choices,
press F4 and a window will appear with all
the available choices that you can scroll
through and even select by using the
highlight bar to “point and shoot.” All
transaction entry screens are virtually
identical to each other. Differences occur
only as dictated by functional require-
ments. All fields on a transaction screen
are accessible using the arrow keys and
the Home/End keys. The contents of any
field can be changed at any time before
the transaction is actually saved. Even
then, you can step back through the men-
us to (E)dit, identify your transaction by
number or selection from a list (See Figure
2), and there it is again exactly as you en-
tered it on an identical screen. Changes
can then be made and the edited transac-
tion re-entered into the record.
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For each checking account, the sys-
tem will track three different series of
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checks, i.e., the checkbook you carry, the
one your spouse uses, and a third for the
checks your computer writes. Once told
which series of checks you're using, the
system will offer checks in order, starting
with the last used +1 but, if necessary,
you can specify numbers out of order. In
addition to date, payee and amount, you
may enter a nineteen character comment.

HFS-11l requires that all expenses and
deposits be assigned at least one code to
complete the transaction. For most trans-
actions, there will only be one, but the
system allows expenses and deposits to
be split among up to fourteen different
codes. As an example, my utility company
itemizes electricity, gas, and water on the
same bill. When | pay that bill, | use differ-
ent codes to track each of those expense
items separately. Each code entry consists
of the code number or name (the pro-
gram will convert the name to its corre-
sponding number), the amount for that
code, a tax flag for deductible items, and
a separate comment tied specifically to
that code entry. The real usefulness and
flexibility (and potential confusion) of the
code table becomes clear when you work
with credit accounts.

Transfers Between Accounts

HFS-11l handles transfers and credit
accounts uniquely among home financial
management packages. A transfer is de-
scribed as the movement of funds be-
tween two accounts — checking to
savings, checking to reserve, reserve to
checking, etc. The screen for a transfer is
similar to the single transaction screen, ex-
cept that both sides of the transaction ap-
pear on the screen together and funds
move between them in a single transac-
tion. Credit accounts operate similarly in
that the “paying” account always appears
on the left of the screen and the “receiv-
ing"” account on the right.

Credit accounts represent those insti-
tutions to whom we owe money, e.g., de-
partment stores, credit cards, banks, etc.
Here, HFS-III once again deals with your
finances in much the same way you do
(See Figure 3). When the VISA bill arrives,
you examine your purchases, verify that
your last payment was entered and prob-
ably pay a portion of the total that's
owed. HFS-1II will, in addition to record-
ing what's been paid, allow you to “pre-
code” your expenses while you have the
statement in front of you, pay all or part of
what's owed, and save the information
about what you still owe, including how
you want these expenses coded when
you actually make the payment.

All this flexibility in the code table
can be a source of some confusion.
Anytime a credit account with an unpaid
balance is displayed, HFS-1II will rebuild
the code table with owed amounts just as
they appeared after the most recent trans-
action. If a payment is made, HFS-III
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applies that payment to the first code; if
that first code is satisfied, then the re-
maining payment is applied to the second
code, and so on until all of the payment
has been applied to a code. During this
process, one of the codes may be partially
paid, leaving an owed amount behind.
This is a very logical process, and in fact,
the program’s designers may have been
too logical since sometimes that's not the
way we want our bills paid. This is a po-
tential source of confusion, but once you
understand the logic of the code table,
you can use the function keys to adjust
the physical order of the entries to assure
that the correct expenses are paid first.

Reports

Any home finance management sys-
tem, including HFS-II, is only as good as
the information we enter into it. The disci-
pline required to regularly enter data will
be rewarded with a ready source of finan-
cial analyses, transaction records and
professional looking printed checks.

Before HFS-III, the arrival of each
bank statement signaled a continuation of
a monthly battle of wits with my check-
book register. Invariably, a ten cent
computational error would evade detec-
tion for hours (or, | could just take the
bank’s word for it??). Fortunately, HFS-11I
comes to the rescue. Any checking or as-
set account can be balanced, and once
again, it’s accomplished in much the
same way most people are already doing
it. First, enter the statement date and bal-
ance. Then, provide a list of returned
transactions as reported by the bank (this
is the only program I've seen that allows
direct entry of checks by number, e.g.,
C101-125). HFS-111 will then calculate the
correct balance based on the information

provided. Differences can be reconciled”

using the program'’s comprehensive “bal-
ance assist” features. An optional balance
report lists the returned items, balance
calculation, and a list of unreturned items
— very handy in identifying that birthday
check to your nephew which was never
cashed.

For most Americans, April 15 is a time
of dread and despair — an endless search
for receipts, canceled checks, and bank
statements either to prepare the return
ourselves or to supply this information to

a tax professional. HFS-Ill can provide a
report of tax deductible income and ex-
pense items (irrespective of their codes), a
list of expenses by code or payee, or even
a list of transactions that contain a specific
comment. HFS-IIl helped me when a lo-
cal department store advised that they
hadn't received payment on my most re-
cent statement. | asked HFS-III for a report
of all checks to that payee and was able
to quickly determine that not only had |
paid the bill, but also that it had already
cleared the bank!

Each month, | optimistically run a Fi-
nancial Summary report to analyze my
sources of income and expenses and de-
termine if my net position is improving.
And for those faced with the unfortunate
situation of having many checks to write,
or those who simply like the professional
look of printed checks, HFS-1II will print
your checks using either a format sup-
plied with the system or one that you de-
sign on screen with an easy-to-use editor.

Summary

While | have made every effort to re-
main objective in my description and ana-
lysis of this program, it should come as no
surprise that | am very pleased with the
features and performance of HFS-III. |
have looked at many of the competing
packages and find this program designed
for the person whose financial needs
encompass more than just a computer-
ized checkbook, but don't include highly
specialized activities in securities and
speculative investments. Furthermore, |
get the feeling that the developers at Jay
Gold Software studied the methods and
styles with which average people ap-
proach their finances and incorporated
these concepts into a computer program.
You are not forced to adapt to a set of
complex, unfamiliar procedures. Manag-
ing home finance is at the top of my list of
computer applications and HFS-IIl has
certainly met this need.
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*** Z-100 SERIES SOFTWARE ***

PART NUMBER DESCRIPTION LIST PRICE SALE PRICE
MS-463-1 Z-Basic (16 bit) 175.00 12.00
MS-463-7 Multiplan 195.00 12.00
MS-253-1 Basic-80 (8-bit) 175.00 12.00
CD-463-2 Condor File Manager 299.00 12.00
LT-Z100 All 4 Listed Above 19.00 .00

*** |BM COMPATIBLE SOFTWARE ***

PART NUMBER DESCRIPTION LIST PRICE SALE PRICE
MS-5063-30 Microsoft Windows $ 99.00 4 00
NU-413 Norton Utilities Adv. 150.00 $99.00
WP-528 WORDPERFECT 5.0 95.00 g .00
BO-290 QUATTR 39.00 179.00
CP-311 PC TOOLS DELUXE 79.00 $68.00
**x* ZENITH LAPTOP COMPUTERS ***

SUPERSPORT 184-1 23 112" Floppy Drives, 640K RAM . . .$1587.00

SUPERSPORT 184-2 1 Fioppy, 20 Meg Hard Disk, 840K RAM  $2373.00

SUPERSPORT 286-20 12/8 MHz, 80286 cru,
31/2' Floppy, 20MEG Hard Disk . . . . .o vv v vme e s $3292.00

*+* VIDEO MONITORS ***

ZCM-1490 ZENITH Color Flat Screen VGA $718.00
MA2565 SAMSUNG Amber TTL 720x350 $89.00
CW4644 SAMSUNG Color RGB 640x200 274.00
CM4531 SAMSUNG Color EGA 640x350 9.00
CN4551 SAMSUNG Multi-sync VGA 800x560 00
NC800 NEC Multi-sync Il 00

**x ZENITH PC COMPUTER UPGRADES ***

SmartWatch from FBE Research instais in RoM Socket on cpu
Board in Zenith computer series Z-100/138/148/150/180. This clock/calendar contains a
ten year battery and keeps your computer informed of both time and date at each booicnp
Instructions and software included. . . . . .. ...................

Z-150 Series Hard Disk Drive Kit inciudes new generation High
Speed (28 MS) Seagate Drive with Auto Park heads. Each kit is complete with controller
card, cables, hardware and instructions to mount the Hard Disk under your two m
drives In the 2-150 serles computers. 32 MEG ST-138/150Kit . . .. ... .. .00

Z-148 Hard Disk Drive Kit inciudes the Hard Disk Drive and controller in
the kit above plus the Z-148 Expansion card described below. Each kit includes all cnb!es

hardh and instructions required to rep one floppy drive with a high speed low
Hard Disk Drive. 32 MEG ST-138/Z-148KIt . . . ... .. .ovvuunnn .. $4Sd
ST-138/Z-148 Kit With SmartWatch . . . . .$489.00
Z-148 Expansion Card adds 2 1M expansionsiots . . . . . . . $79.00
with SMARTWATCH clock/calander. . . .. .. .......ovuennsnns $109.00
INTERNAL MODEM Fully Hayes compatible (software included)

1200/300 DU v co:vio vrocs irwsss (@8 s SRS R R e 66 S $94.00
2400/1200/300 AU .+« & v v e e e e e $159.00
EXTERNAL MODEM Fully Hayes compatible (software included)

TR0000 BBUL o ivviu swn asteeisin s T L e 137.00
2400/1200/300BAUE . . . . ... i e e 199.00
VCE 150 Video Eliminator for Z-150

Allows use of EGA or any video card. Required memory chip included. . . . . . $54.00

V-20 Chips High Speed NEC V-20-8 8088 replacement. These run at up o 8 MEG
and are said 1o increase CPUspeed 10-30% . . . .. .. .. ..ovunnn .. $14.75

*** Z-100 SERIES COMPUTER UPGRADES ***

H g h Densﬂy 1.2 Meg Drives. exiormal floppy drive set-up complete
with drive, power supply, case and cable. Ready o connect to your 8' floppy controller
Single Drive Unit 00 .. Dual Drive Unit ;351.00
Bare Drive and Cable forintemal mount . . . ... .. ........... 136.00

SmartWatch by FBE Research. it you don't have a clock for your 2-
100, get this one. More details under PC upgrade listings . . . . .. ..... . ?3"8 00

Gemini Emulator Board. makes the z-100 compatible with the IBM PC
BNy Of PIOGIAMS. .« « 2 v o v v s s s e e s o e s aaen e s nns $432.00

UCI EASY PC. 18MPC Emulator. Makes your Z-100 IBM Software Compatible.
Full 8 MEG operation, color graphics and audio compatible. . . .. ...... $477.00

UCI Easy87. add an 8087 Numeric Coprocessor. $69.00 for the board without
an 8087 Chip. With 5 MEG 8087 $188.00 or with 8 MEG 8087 installed . . .$234.00

ZMF100A by FBE Research. a modification package which allows 256K
chips lo be used on the old-style motherboard to reach 768K. Simple assembly with no
soldering or trace cutting. Compatible with Easy PC and Gemini Emulator.

Requires 27 256K RAM chips fo complete the kit.

UCI Memory Upgrade Pal Chip Set rorthe z-100's with the newer
motherboard part number 181-4818 or greater. This chip set allows the installation of 256K
RAM chips on the motherboard. With the addition of 27 256K RAM chips, a total memol
or 768K is obtained. PALChIP S8t . . . . . . .ovvuunnnenneenn $64.

UCI Memory Upgrade Card we recommend this one highly. The board
has sockets for up 1o 2 MEG of RAM. With no RAM installed $288.00. Add $35.00 for
EasyDrive RAM Drive Software if desired. Either 84K or 256K RAM chips may be used to
complete this ki,

UCI EASY-I/O s-100 board that provides IBM PC communications port
compatibility with your EasyPC. Easyl/O-1, One Serial Port $81.00. Easyl/O-2, Two Serial
Ports, One Game Port, Clock-Calendar . . . . ................. $127.00

UCI Easlen Winchester Drive Systems al reasonable prices. Complete Hard
ems for mounting inside your Z-100. Systems complete with Seagate Drlvu, 21
MEG .00, 31 MEG . System without Drive . . . . . .. ...... $317.00

CDR Z-100 Speed Module Run your z-100 Computer at 7.5 MHz.
Installs easily with no soldering. Externally switchable between Speed and Normal mode.
yload

*** FLOPPY DISK DRIVES ***

MITSUBISHI MF501 5.25" 48 TPI DS/DD 320K/360K $ 89.00
MITSUBISHI MF504 5.25" High Density 360K/1.2 MEG  $106.00
MITSUBISHI M-353  3.5" in 5.25" frame 720K $98.00
MITSUBISHI M-355 3.5"in 5.25" frame 1.44 MEG $129.00

M-355 Software Driver $19.00

M-355 runs on AT compatable or special controller only.

** SEAGATE HARD DISK DRIVES ***

ST-125 21 MEG, 28 MS, Auto Park Heads 2 275.00
With Controller & Cables 329.00

ST-138 31 MEG, 28 MS, Auto Park Heads 232960
With Controller & Cables 383.00

ST-238 31 MEG, 65 MS, RLL 258.00
With RLL Controller & Cables 309.00

8T-251 42 MEG, 40 MS, Auto Park, Software 384.00
With Controller & Cables 438.00

ST-251-1 42 MEG, 28 MS, Auto Park, Software 465.00
With Controller & Cables 519.00

ST-4096 82 MEG, 28 MS, Auto Park, Software. $ 647.00

V-20 Chips High speed NEC v-20-8 8088 raplacemenl These run at up to 8 MEG
and are said 1o increase CPU speed 10- 30%..... $14.75

* PAYLOAD CUSTOM ASSEMBLED COMPUTERS *

We can assemble 8088 XT, 80286 AT or 80386 IBM compatible computers lo your
specifications. We use high speed turbo motherboards with Phoenix BIOS. Other features
include clock/calendar, Keytronics 101 key keyboard, Mitsubishi floppy drives, Seagate hard
disks, front panel mounted turbo and reset buttons, memory and /O ports, all to your
specification. Please write or call for price information. We can send you a work-up sheet
showing items available and prices.

Example #1

IBM XT Compatible 8088 10 Meg CPU, two 360K floppy drives,640K RAM, one serial por, one
game port, two parallel ports, 101 a%oam clock/calander, 10 Meg CPU and amber TTL
monitor 1.00

Example #2
Same as above with the two fio| drives plus a Seagate ST-238 30 Meg RRL hard disk
drive °°¥11zs.30

Example #3

IBM AT Compatible 802868 12 Meg CPU, 2 Meg RAM, clock/calander,one each serial, game
and parallel ports, one 380K floppy, one 1.2 Meg fioppy, 101 keyboard, Seagate ST-251 40
Meg hard disk, EGA color monitor $2234.00

MS-DOS 3.3 Operating System “ $85.00

PAYLOAD
COMPUTER SERVICES
HOUSTON, TEXAS 77062

i) g
PHONE (713) 486-0687

Your satisfaction is guaranieed. All hardware carries a 80 day Payload waranty. VISA and
MASTERCARD orders welcome with no surcharges. Add $5.00 to all prepaid orders for
handling and shipping in Continental USA, we pay the balance. Actual shipping costs for
foreign, overseas and net billing orders to approved accounts. We accept purchase orders
from schools, government and approved accounts. Mail or Phone your order for prompt
sarvice. Texas residents please add 8.0% state sales tax.

15718 SYLVAN LAKE

Reader Service #117
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Selecting and Setting Up
a Hard Disk

One of the best ways to improve the
performance of your system is to add a
hard disk. It is the most cost-effective way
to improve overall system performance
even in systems that run at the 4.77MHz
clock speed. The speed of disk input/out-
put (I/0) is one of the major factors that
can influence the apparent speed of your
system. On a floppy disk that typically ro-
tates at 300 RPM, the disk 1/O speed is
dependent on the mechanical drive char-
acteristics and its rotation speed. If you
know that a hard disk rotates at 12 times
that (3,600 RPM), it becomes obvious that
it will nearly always improve the apparent
processing in your system. If you have any
programs that use a special file type called
an overlay (e.g. OVR or OVL file type), all
of these programs will appear to run faster
because they can be read from the disk at
much higher speeds. You may not see
nearly as much improvement in some
memory-intensive programs, like spread-
sheets, except when you read or write
files to disk.

The purpose of this article is to help
you choose a hard disk, and once you get
it, help you set it up so that it can be used
most effectively on your system. In order
to understand what the implications of a
hard disk are, it is best to talk about a hard
disk system.

The Hard Disk System

A hard disk system usually consists of
two components: a plug-in board that fits
inside your computer and the hard disk it-

self. The plug-in board is called a hard
disk controller, and it acts as the physical
link or interface between your computer
and the hard disk. Your computer already
has a floppy disk controller that performs
a similar function for the floppy disk
drives. Most of the current Zenith desk-
top computers, except for the Z-150 ser-
ies and some of the Z-200 series, have a
“dual” disk controller card that can be
used with floppies and hard disks. For
those systems which do not have a dual
controller card, you will need to buy a
hard disk controller card in addition to the
hard disk itself.

A typical hard disk on a PC compati-
ble computer has 17 sectors per track and
spins at 3,600 RPM. Without getting into a
lot of the technical details, these hard
disks use a technique, called MFM or
Modified Frequency Modulation, to
encode data on the disk. Today, this is
still the most common type of hard disk,
but there is another encoding method
that is becoming more popular. This
newer encoding method is called Run
Length Limited, or RLL, and there are two
common RLL modes that you may find.

As of the time of this writing, the term
“RLL"” technically refers to “(2,7) RLL”
that is also called ERLL (Enhanced RLL).
It has a 50% data density increase over
standard MFM encoding and usually has
24 sectors per track. The newest RLL
encoding technique, called ““(3,9) RLL" or
Advanced RLL (ARLL), has a 100%
increase over standard MFM encoding

and usually has 31 sectors per track. ARLL
is not too popular yet because of its
technical complexity and associated high
cost. Because more data can be written
on each track (a sector still contains 512
bytes), using the RLL technique effective-
ly increases hard disk capacity.

When you select a hard disk system,
it is important to choose a matched con-
troller and hard disk. Although this is be-
coming less of a problem today, a “stand-
ard” MFM hard disk generally does not
work well with an RLL controller. The reas-
on is that the usual MFM hard disk is only
tested and certified for 17 sectors per
track, and when the data density is
increased for RLL recording, an MFM
certified hard disk probably will not be
reliable. The moral is: If you are looking at
RLL controllers, be sure that you also get a
hard disk that is certified for the appropri-
ate type of RLL operation.

Before we get too much into the de-
tails of getting a hard disk and controller,
there are two specific features that your
computer has which are related to hard
disk systems.

Zenith System Features

Heath and Zenith computer systems
have some features that are not available
on other brands of computers. One of the
nicest features is that the user can access
the ROM Monitor to perform various
tasks and control the system. You can
access the ROM Monitor (and see what
version you have) by using the CTRL-ALT-
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INS key sequence. To see all of the vari-
ous commands that you can use, type a
question mark (?) and press RETURN. This
displays a help screen showing all of the
commands. Although most of the com-
mands are intended for technical uses,
you might find the TEST command useful
because it can help you test your key-
board and disk drives. But the Zenith
ROM has one special feature that can be
very useful for all computer users, espec-
ially if you have a hard disk. By using the
appropriate command, you can boot your
system from ANY disk drive, either floppy
or hard disk. This can be especially useful
if you have a problem with your normal
boot drive that is activated with a CTRL-
ALT-DEL. It is easy to do.

The basic boot command is a “B" fol-
lowed by the drive type -- either “F" for
floppy or “W" for winchester (hard disk)--
followed by the drive number “0” or “1".
A summary of these commands for drives
A through D is shown in Figure 1.

Drive Boot Command
A BFO
B BF1
C BWO
D BW1
Figure 1
Boot Commands for Zenith ROM

The capability to selectively boot
from any disk drive is one of the unique
features of Heath and Zenith computers.
There is one other feature that is particu-
larly noteworthy. To understand the ben-
efit of this feature, let’s take a look at how
a typical IBM computer boots a hard disk
system.

A typical IBM computer, and many
clones, ALWAYS attempts to boot the
system from floppy drive A. When one
boots any of these computers with the
CTRL-ALT-DEL key sequence, the red
light for floppy drive A comes on, and the
system will sit and “grind” for a few sec-
onds in an apparent attempt to read a
bootable disk in the drive. Finding none,
the system will then attempt to boot the
system from a hard disk which will hope-
fully be successful. If you have a non-
bootable disk in drive A, and try to reboot
one of these systems, you will very clever-
ly be told that you have a “non-system
disk” in the drive. Then you have to open
the door on drive A and reboot the sys-
tem again. Depending on the specific
brand of computer and hard disk control-
ler, this process can take a long as 20 sec-
onds.

If your computer has a Zenith hard
disk controller, this intermediate step is
bypassed, and the system is able to boot
directly from the hard disk without the in-
termediate step of checking the floppy

drive. For the Z-150 series computers, you
can set the default boot drive by means of
a DIP switch inside the computer. For the
80286 and 80386 systems, the default
boot drive is defined by changing a pa-
rameter with the SETUP command in the
monitor ROM. In either case, the boot
process is much faster in Heath and Zen-
ith computers because the intermediate
step is eliminated.

Many of the older 8088-based com-
puters also had the capability to change
clock speed by using a switch on the back
of the unit. This allowed you to use the
standard IBM 4.77MHz clock speed as
well as a faster clock speed of 8MHz, The
capability to use the 4.77MHz clock
speed can be important because some
forms of copy protection are clock-speed
sensitive.

These three features may influence
your decision as to what kind of a hard
disk system you need because there is is
one other related issue that is important
to understand. For lack of a better term,
we'll call it compatibility.

Hard Disk System Compatibility

The discussion of hard disk system
compatibility tends to become an
emotionally-charged issue because you
will probably be able to find someone
who has had a lot of difficulty either in the
installation or setup. In most cases,
allegations of incompatibility of Zenith
systems with various “PC compatible”
hard disks and controllers have been
caused by a lack of understanding of the
hardware design and requirements. This,
coupled with the rather high prices of the
Zenith hard disk upgrades, has conspired
to lead to a certain amount of frustration.
To help you make an informed decision
on what kind of hard disk to buy, let's
take a look at each side.

All hard disk controllers have a ROM
that is used to provide various control
features for a hard disk. In particular,
Zenith hard disk controllers have a unique
Zenith ROM. It is the Zenith hard disk
controller ROM, in conjunction with the
system ROM, that gives you the capability
to directly boot a hard disk drive using the
commands shown in Figure 1. In addition,
a Zenith controller ROM also checks the
status of a DIP switch (e.g. on the Z-150
series) or the settings defined by the
SETUP program (on 80286 and 80386
systems) so that a hard disk will boot
directly with no intermediate step of
checking drive A. The Zenith controller
ROM is also designed to work at all clock
speeds in all Zenith computers.

Although you can be assured that the
hard disk upgrades you see in the
Heathkit catalog will work with the listed
systems, the bad news is that they are ex-
pensive. In general, they are more expen-
sive than most other hard disk upgrades
you will find, but the good news is that

they have all of the standard Zenith fea-
tures and capabilities. Still, most of us are
concerned about price, and there is
another alternative.

If you are considering a hard disk, |
recommend that you take a look at the
REMark advertisements by various vend-
ors. You will generally find they offer very
competitive prices with the added advan-
tage that they understand Zenith comput-
ers and can provide you with technical
support if you have any problems. If you
have no experience with hard disks, it is
particularly important to buy one where
you can get some help if you have prob-
lems. And if you buy a non-Zenith hard
disk system, be absolutely sure that you
obtain a listing of its characteristics so that
you can answer the technical questions
shown in Figure 2.

1. What is the drive Type (80286 or
80386 systems only)?

2. Does the hard disk require servo track
information?

3. How many cylinders does it have (dec-
imal number)?

4. How many heads does it have (deci-
mal number)?

5. What is the starting write precom-
pensation cylinder (if any)?

6. What is the landing or shipping zone
cylinder?

7. What is the starting reduced write cur-
rent cylinder (if any)?

Figure 2
Hard Disk Characteristics

We will look at how the answers to
these questions may affect the setup and
usage of a hard disk later, but it is a good
idea to ask the dealer for this information
just in case. In many cases, it is quite
unlikely that the dealer will have this in-
formation, although you will probably
find that you must start with the dealer in
order to get the manufacturer’s address. If
you decide to go that far, | also
recommend that you just get the techni-
cal manual from the manufacturer for your
specific hard disk, but be aware that some
manufacturers charge as much as $50 for
that manual. | have found that a manufac-
turers manual and specifications for a
hard disk are a worthwhile investment.

Before we get too far away from a dis-
cussion of hard disks and compatibility is-
sues in general, it is appropriate to take a
brief look at another kind of hard disk sys-
tem

Hard Disks on a Card

You can find any number of hard
disks that are combined with a controller
card, such as the Hard-Card. The biggest
advantage is that these hard disks are very
easy to install: just remove the cover from
your computer, plug it in a slot, replace
the cover, and perform some setup com-
mands. The biggest disadvantage of this
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approach is that it is more expensive and
much less flexible than a separate control-
ler and hard disk. And if you have an
80286 or 80386 system that already has a
DUAL controller card (i.e. floppy and hard
disk), you may find that a hard disk on a
card does not work very well or at all. Let’s
examine each one of these disadvantages
in more detail.

Because of the technology involved,
you will pay a premium of about $50-
$100 for a hard disk on a card compared
to the separate units. And if you ever de-
cide that you need a hard disk with a
larger capacity, it is not just a matter of
buying another hard disk; you will need to
buy ANOTHER controller as well which
costs even more. You will also find that
some of these units effectively require
TWO slots in your system because of the
thickness of the hard disk itself. If you
have a lot of other boards in your system,
this can also present a cooling problem
because the hard disk card unit may, of
necessity, need to be located next to a
memory board that generates a lot of
heat.

The flexibility issue also has another
aspect to be considered: repair. When the
hard disk OR the controller fails, you will
most likely have to return the entire unit
to the manufacturer for repair. In that situ-
ation, you do not have the option of re-
placing or repairing only the failed unit —
the disk drive or the controller — because
they are together. Although | don’t know
for sure, | would guess that it would be far
more expensive to repair a hard disk on a
card than it would be for separate units.

If you have an 80286 or 80386 sys-
tem that has a DUAL disk controller card,
do NOT even consider buying a hard card
for the very good reason that it may not
work very well, if at all. Without going into
all of the technical details, suffice it to say
that there may be a conflict between the
two controller cards because one is
“connected” and one is not. The best you
can probably hope for in this situation is
that the hard disk on a card will simply be
slow because the system is “confused” by
the two controllers and trying to resolve
the conflict. Sometimes the conflict may
be successfully resolved and sometimes it
may not. That will lead to erratic and
unreliable hard disk operation. In the
worst case, the hard disk on a card may
simply not work at all. For those of you
who are technically inclined, you may
want to explore some of the mysteries of
something called an Interrupt Request
(IRQs) to see how this kind of conflict
could happen and why the system may
not be able to successfully resolve it.

Itis also ridiculous to spend the extra
money for a second controller if you al-
ready have a dual controller card in your
system aside from the fact that it may not
work.

As you can see, | do not recommend

any of the hard disks on a card for a num-
ber of reasons. They are expensive, inflex-
ible, and simply may not work in some
systems.

That covers the general background
of things you should know about hard
disk systems, but now let’s take a look at
how to choose the best combination of
capacity and “speed” to fit your system.

Capacity Versus Speed

A hard disk is rated in terms of capac-
ity for data storage (in megabytes) and
“speed.” In general, you will probably
want to buy the largest capacity hard disk
you can afford, although a 20-30MB unit
is quite adequate for most users. The
speed of a hard disk is related to how fast
it can move the read/write heads to ac-
cess data on the drive. This speed is given
in milliseconds (abbreviated ms.), and
common speed ranges include about
65ms. for a “slow” drive to down around
28ms. or so for a “fast” drive. As you
might expect, the cost of a hard disk is
based on both its capacity and speed.

For most people, capacity is more im-
portant than speed. Speed only becomes
important when you are routinely working
with a lot of files or very large files such as
in a data base application. Also, you can
live with a slower hard disk, but you can't
change its capacity; hence, the reason |
suggest buying the largest capacity hard
disk you can afford.

Installing a Hard Disk

Before we get into some of the de-
tails of installing a hard disk, | thought it
might be interesting to show you a photo
of what a hard disk really is. Take a look at
Photo 1.

Photo 1
A Hard Disk

On the left side, you will see the
“platters” that store data. As you move to
the right, the Read/Write heads are atta-

ched to a single movable arm assembly

that has its pivot point on the lower part
of the photo. In the upper right-hand cor-
ner is a pulley-like arrangement which is
connected to a stepper motor that moves
the Read/Write heads to the appropriate
cylinder (or track) on the media surface.
This particular drive is a Shugart that has
two platters and four Read/Write heads.

By the way, do NOT ever disassemble
your hard disk to see what is inside unless
you intend to throw it away. Hard disks
must be disassembled and repaired in a
“clean room”, and you may contaminate
or ruin it beyond any hope of repair. The
drive in this photo was already ruined,
and it was loaned to me for this article by
the Dallas Heathkit store. Now let's move
on to the installation process.

There are so many different models
of Heath and Zenith computers that | will
not go into a discussion of how to
perform the physical installation of a hard
disk. The hard disk upgrades listed in the
Heathkit catalog include instructions on
how to perform the installation on each
computer system. If you decide to buy a
non-Heath/Zenith hard disk upgrade, you
might want to ask a friend who has done
it before to help you. Even though the
installation is not particularly difficult,
everything has to be EXACTLY right or the
hard disk will not work. Assuming that
your hard disk is installed, let's move on
to the setup of the system.

The General Approach

Before we get into all of the details of
the setup process, | would like to take a
minute to look at the overall procedure
used to prepare a hard disk for use.

If you have an 80286 or 80386 com-
puter, you will use the ROM Monitor’s
SETUP program to define the drive Type.
Except for that, the remaining steps are
the same for all other systems.

The first step is to run the PREP com-
mand to test and prepare the hard disk.
Then you will run the PART command to
identify that one partition is bootable so
you can boot your system from it. The
next step is to use the FORMAT
command with the /S switch to copy the
system files to the partition so it is
bootable. And finally, the last step is to
copy all software to the hard disk.

As we go through each step, | will ex-
plain what is going on and why the step is
necessary. Although this procedure is
generally documented in your Zenith
owner's manual, there is not too much
discussion of why the steps are per-
formed in the order listed. As we go
through each step, | will describe what is
happening and why it is important.

Although the general setup proce-
dure contains the same steps, some of
the details may be slightly different de-
pending on which MS-DQOS version you
are using. For that reason, all details about
the various commands are specifically in-
tended to include features available in
Zenith MS-DOS versions 3.20 and 3.21. It
is reasonable to expect that later versions
will have about the same features and
capabilities.

" The SETUP Program

One of the features of PC compatible
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computers is that they were intended to
make the setup of a hard disk fairly easy.
Because the system must know the char-
acteristics of an installed hard disk (i.e. see
Figure 2), the first IBM hard disk comput-
er, the XT, contained the characteristics
of about 16 different hard disks in the sys-
tem ROM.

Because of compatibility considera-
tions, the Zenith system ROM also con-
tains the characteristics of different hard
disks, although the list is NOT totally
identical to IBM’s list. Different models of
Heath and Zenith computers have differ-
ent ROMs which provide support for dif-
ferent hard disks. For example, you can in-
stall a full-height hard disk in a Z-158 or Z-
159 system (by sacrificing one of the flop-
py disk drives — not recommended), but
the Z-148 simply does not have enough
physical room for a full-height hard disk —
you must install a half-height hard disk in
a Z-148. Although most hard disks are
pretty much in accordance with the IBM
“standard” up to 32MB, you might find a
special deal on one that is not. Because of
these possible differences, | still recom-
mend that you buy a hard disk and
controller (if needed) from a vendor who
understands Zenith computers. If there is
any question about this, be sure to get the
answers to the questions listed in Figure 2
because there is a way to install just about
any kind of hard disk on a Zenith system
as long as you have a current version of
Zenith MS-DOS.

If you have an 80286 or 80386 Zenith
desktop system (not a laptop), the first
thing you must do is run the ROM
Monitor’s SETUP program to define the
TYPE of hard disk you are using. All you
do is use the right cursor key to move to
the Drive 0 (the first hard disk) area shown
on the menu, and you can adjust the
drive type by pressing the SPACE BAR to
change it. Even if you don’t know the
exact drive type number (e.g. 1 through
40 or so), you can still select the correct
drive type if you know the answers to all
the other questions shown in Figure 2.
Note that all parameters should be an EX-
ACT match to the questions for your
drive.

For example, one of my ‘248 hard
disks is a Type 2 that SETUP tells me has
615 cylinders (numbered 0 through 614),
a Ship Zone in cylinder 615, a “Precomp”
of 300, 4 heads, 17 sectors, and a for-
matted capacity of 21MB. If you do not
find an exact match for the characteristics
of your specific hard disk, you will want to
set the drive type to 1 and override the
ROM characteristics with the PREP com-
mand parameters that will be discussed
later in this article. In addition, you should
refer to the Zenith MS-DOS manual’s ap-
pendix that provides additional infor-
mation on “Extended Hard Disk Support”
for version 3.2 and later. For any other
questions about the SETUP program, refer

to your owner’'s manual.

At this point, | will assume that you
are implementing a single hard disk on a
Zenith computer with a Zenith hard disk
controller using Zenith MS-DOS 3.20 or
later. If you have any non-Zenith hard-
ware, you can follow the steps in the or-
der shown here, but you may have to
make adjustments in some of the details.
Now let's begin preparing the hard disk.

PREP the Hard Disk

At this point, you should be ready to
run the PREP command. Power-on your
computer system, and be sure to run the
ROM Monitor’s SETUP first if you have an
80286 or 80386 desktop system. If you do
not have an exact duplicate of your Zen-
ith MS-DOS distribution disks, take a min-
ute to use DISKCOPY to create an exact
backup copy of each one. Then insert the
exact backup copy of disk 1 into drive A,
and reboot the system. Because this is an
exact duplicate of the distribution disk,
the AUTOEXEC.BAT file will begin
execution of the SETUP.EXE program
which will ask if you want to continue
with the SETUP. At this point, enter an N
so you will return to the DOS command
prompt. Note that this is NOT the same
SETUP command that is available in the
80286 and 80386 system ROMs. | should
also mention that it is absolutely essential
to locate the proper disk and run all of the
commands from your backup copy of the
distribution disk in drive A. More impor-
tantly, it is critical that the commands be
performed in the order listed or you will
end up with all kinds of strange problems
and/or error messages.

If you knowthat your hard disk’s
characteristics are established in the
system ROM, all you need to do is verify
that the PREP command is on the current
drive. PREP will ask if you are sure you
want to proceed (type a Y), and it will ask
for the drive number (type a 0 — zero). In
most cases, you will not be installing a car-
tridge drive (usually type an N), and the
hard disk will not normally require servo
information (type an N). PREP will then
begin initializing and testing the hard disk.
This process will take from 40 minutes to
several hours to complete depending on
your system and the hard disk’s capacity
and speed.

The basic function of PREP is to per-
form a multi-pass media check (6 passes
on a PC compatible) to identify bad sec-
tors or areas and initialize the hard disk.
PREP performs a special kind of
initialization, similar to FORMAT, on a
hard disk which is called low-level
formatting.

The LOW-LEVEL format is required
to add the special “stuff” to a hard disk
that is not necessary on a floppy. For most
hard disks, this special stuff is essentially a
partition table and some other things
which are added to a hard disk in the form

of a Boot Record. The Boot Record is
actually created by the low-level format
program (e.g. PREP) on the hard disk, but
you can change some of it with the Zenith
PART and DSKSETUP commands.

Before PREP begins the low-level
formatting, it checks the ROM for hard
disk characteristics. For an 8088-based
system, it finds the exact or closest
MATCH for that specific hard disk. If it
does not find an exact match, it attempts
to find the closest characteristic that IS in
ROM. For that reason, you may find that
the hard disk does not have the capacity
you expect when you finish with the
FORMAT command. If you find that
situation, you will need to rerun PREP
using the /Q (Query for characteristics)
switch. When you use the /Q switch, you
MUST know the answers to the questions
listed in Figure 2. By the way, | will
mention again that you MUST have Zen-
ith MS-DOS version 3.20 or later to have
this feature.

When PREP has completed the low-
level formatting, it is time to run the PART
command.

PART the Hard Disk

The PART command performs two
major functions: it defines which partition
is bootable (even if there is only one), and
it can divide a hard disk into multiple par-
titions. In this context, a PARTITION is a
specified “piece” of the hard disk that can
be assigned a drive letter. Since we have
assumed you have a drive with a capacity
of less than 32MB, it is usually best to
NOT subdivide this into multiple parti-
tions. If you have a drive with a capacity
of more than 32MB, | recommend that
you define partitions of slightly less than
32MB each to ensure compatibility with
all software.

The primary reason for running PART
is to define which partition is bootable
which allows you to boot the system from
the hard disk. Assuming that you have a
hard disk with less than 32MB, PART will
ask you if you want to continue (type a '),
and then you will see a “menu” showing
the F1 is used to partition Winchester
drive 1. Press F1, and you will normally
see a display showing the Winchester unit
number (normally 0 for the first drive), the
Default boot partition (shows as “None”
at this point), and the Maximum cylinder
number for that hard disk. In most cases,
you will also find that the first partition has
been allocated as a “DOS" partition so
that all available cylinders are used. An in-
formation message shows that you can
press the F1 key (do it) to Select the de-
fault boot partition, and it will ask ask you
to select a partition number, so you press
a 1 (for the first partition). Note that the
display now indicates that the “Default
boot partition =1."” Now exit the prog-
ram, reboot the system, and you are ready
to FORMAT the drive.
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FORMAT the Hard Disk

A hard disk must be formatted with
the FORMAT command just like a floppy
disk. For a hard disk, this is called HIGH-
LEVEL formatting to differentiate it from
the low-level formatting performed by
PREP. You will need to use the /S (System)
switch to make the partition bootable
that was specified with the PART com-
mand (use the “FORMAT C:/S” com-
mand).

At this point, your hard disk is com-
pletely set up and ready for use. You have
performed the low-level formatting with
PREP. Then you ran the PART command
to specify the bootable partition. And
then the high-level formatting was done
with the “FORMAT C:/S” command to
transfer the system files to the hard disk
so that it was bootable. You can use
the “DIR C:” to be sure that
COMMAND.COM is on the hard disk,
and you may want to double check by
running the “CHKDSK C:"” command too.
If you made any changes with the Zenith
CONFIGUR program, you should rerun
CONFICUR to make those same changes
or use the SYS command from a floppy
that has the configured system files. If you
have done everything correctly, you
should find that CHKDSK reports “2 hid-
den files” which are the BIOS and the Sys-
tem Kernel. Now for the real test.

Boot the Hard Disk

If you do not have a Zenith hard disk
controller, open the door to drive A, and
use the CTRL-ALT-DEL key sequence to
reboot the system. If you are using a Zen-
ith hard disk controller, use CTRL-ALT-
INS to access the monitor ROM. Type
BWO (followed by RETURN) to boot the
hard disk, and the system should boot
normally. If it does not, rerun the PART
command to be sure that you have
specified partition 1 as the default boot
partition. And be sure that you ran
FORMAT with the /S switch so that the
hard disk is bootable.

Loading System Software

The next step is to be sure your hard
disk is set up the way you want it. The
easy way to start is to create an
AUTOEXEC.BAT and a CONFIG.SYS file
in the root directory. Since you don’t have
an editor handy on the hard disk yet, you
can use the “COPY CON" trick that | dis-
cussed in a previous article. A basic
AUTOEXEC.BAT file is shown below:

DATE

TIME

PATH C:\;C:\DOS;C:\BATCH
PROMPT $P $Q8Q$G

If your system has a real-time hard-
ware clock, such as an 80286 or 80386
system has, you will not need the DATE
and TIME commands, and they should be
omitted.

Then you can add a basic
CONFIG.SYS file that includes the follow-
ing:

BUFFERS=30
FILES=25

These are examples only, and if you
have any questions about this, be sure to
reread the article on “Batch Files and
CONFIG.SYS.”

Now create some subdirectories us-
ing the following commands:

C:\ ==>MD \DOS
C:\ ==>MD \BATCH
C:\ ==>MD \CONFIG

The \BATCH subdirectory should
contain all of your batch files, and | sug-
gest that you immediately COPY the
AUTOEXEC.BAT file to that subdirectory
so that you will have a backup in case you
happen to erase all files in the root direc-
tory.

The \CONFIG subdirectory should
contain a backup copy of CONFIG.SYS
plus any other variations that you use.
Again, this provides a backup copy in case
the root directory gets erased.

Change to the \DOS subdirectory
and copy all files from each of your
backup distribution disks by using the
“COPY A:*.*" command. After that is
completed, use the “DIR/W’ command
to review all files, and carefully delete the
ones you do not need. In general, this
includes: SHARE, SELECT, and all of the
KEYBxxxx programs. | also suggest that
you delete PREP since it is bad practice to
keep a program on a hard disk that can
completely and irrevocably destroy every-
thing on the disk. | also recommend that
you delete the RECOVER command be-
cause it can screw up your hard disk be-
yond any hope of recovery unless you
REALLY know what you are doing.

Now that all of the basic system files
and commands are loaded, it is a good
idea to reboot the system to be sure eve-
rything is set up cormrectly. Now you can
load your application software.

Loading Application Software

Plan to spend a considerable amount
of time to load all of your application soft-
ware on your hard disk. In most cases, you
will have to find your distribution disks
and begin the installation process again.
Most of today’s application software re-

quires a knowledge of the disk setup —

that is, you must install an application in a
subdirectory, and you must define that
subdirectory name during the installation.
You cannot usually just use the COPY
command to copy major applications to a
hard disk because of this requirement.
Depending on how many applications
you have, the installation process can
take the better part of a weekend.

As | have mentioned before, keep
your subdirectory names short and de-
scriptive. Remember, there is no reason

that a subdirectory cannot have the same
name as a program. If you are installing
Microsoft Word, Word Perfect or
WordStar, use subdirectory names like
\WORD, \WP or \WS.

When You Are Loaded

After writing that section heading, |
almost decided to change it because |
really meant “When your hard disk is
loaded.” A little humor (very little!) helps
in an article like this, and sometimes a grin
is real helpful when you are working with
a computer. In any case, you have now
spent a considerable amount of time set-
ting up your hard disk and installing appli-
cations, and it's time to develop a habit
that probably will, at some point, save
your sanity, or at least most of it.

Now that you have a few megabytes
of programs, and perhaps data, on your
hard disk, what would you do if you made
a mistake and erased a critical sub-
directory or had a hard disk failure? It is
never too soon to backup a hard disk, and
you have several options.

Back It Up

In general, you have two options for
hard disk backup: software and hardware.
The importance of a hard disk backup has
even been recognized in DOS because it
includes the BACKUP and RESTORE com-
mands. The general syntax of the
BACKUP command is shown in Figure 3.

BACKUP |hard-d:][\path]afn floppy-d:[/p]|
Figure 3
BACKUP Command Syntax

To backup all files in all
subdirectories, you will need a bunch of
floppy disks (about 3-360K floppies for
each MB on the hard disk), and you can
use the following command:

C:\==>BACKUP C:*.* A:/S

This example shows that you are
backing up all files (*.*) from drive C to
floppy drive A, and the /S switch means to
include all subdirectories in the backup.

To RESTORE files to the hard disk,
you can use the general syntax shown in
Figure 4.

RESTORE floppy-d:[\path]afn [hard-d:|[/p]

Figure 4
RESTORE Command Syntax

You can use the RESTORE command
to restore all files in all subdirectories to
the hard disk using the following:
C:\==>RESTORE A:*.* C:/S

Or, you can restore all files in a single
subdirectory with:

C:\==>RESTORE A:\MYDIR\*.* C:

Or, you can restore a single file using

a syntax like:

June 1989

35




C:\==>RESTORE A:\MYDIR\MYFILE.DAT C:

The BACKUP and RESTORE com-
mands both have additional forms and
switches, and you should refer to your
DOS manual for additional information.
Although | have included information
about using the DOS BACKUP and RE-
STORE commands, | do not use them for
two reasons. First, they were unreliable in
at least one DOS version (I think it was
3.10), and second, they are very SLOW.

Because of the problems with these
DOS commands, there is a lot of backup
software on the market today. My favorite
is DSBACKUP+ which is relatively inex-
pensive, but it is reliable and fast. It will
backup about a megabyte a minute, and
how long it actually takes you to perform
a backup is basically limited by how
quickly you can change floppy disks.

Unfortunately, most users’ backup
strategy is not to do it because it takes too
much time; and in order to be effective,
you must backup your hard disk on a reg-
ular basis, say every week or month.
Another alternative is to buy hardware,
usually some kind of tape backup system,
that allows you to take regular backups
without a lot of user intervention such as
changing floppy disks. Tape backup is an
excellent way to backup a hard disk be-
cause you don't have to be there during
the process — you can run a backup dur-
ing lunch or a coffee break.

Although tape backup systems are
nice, most of them have a singular disad-
vantage — they are relatively expensive to
the tune of $500 and up (mostly up). Even
if you find a good deal on a tape drive, the
cost of the special tapes that must be
used with most of these units is on the or-
der of $20 each or so. It is not too difficult
to spend $700 on an internal backup unit
with the cost of tapes and such. And if
you need an external unit with a power
supply, you need to plan on getting very
little change back from $1,000 by the time
you buy tapes and everything. But if you
already have a standard Video Cassette
Recorder (either VHS or beta), you can
save a lot of money with the Imager.

The Imager system consists of a full-
size board that fits in an 8-bit slot on a PC
compatible computer, a disk of software,
connecting cables for the VCR, and a
manual. Because the Imager fits in a
standard 8-bit slot, it works with nearly all
Zenith PC compatible computers (except
laptops of course) up to and including the
Z-386. The only real requirement is that
you must have space with an 8-bit slot for
a full-size board.

The Imager is remarkably cost effec-
tive especially if you already own a VCR.
The Imager only costs $195 if you are a
HUG member. The Imager is especially
cost effective because you don’t have to
spend over $20 each for special backup
tapes — all you need is high-quality tapes

for your VCR which should cost, at the
most, about half of that if you shop
around for a good buy. Moreover, a
standard 120-minute VHS tape (e.g. T-
120) will allow you to record 110MB of
programs and data while a typical tape
backup system will record only 20-60MB
per tape. | highly recommend the Imager
as a cost effective and reliable product
that can help you ease the backup chore.
For additional information about this
product, you might want to refer to my
“On the Leading Edge” column published
in the December 1988 issue of REMark.

One way or another, | recommend
that you include some kind of backup
software or hardware in your budget if
you are planning to buy a hard disk. And
when you have a hard disk, an optimizer
or “defragmentation” program is also a
good investment.

Reorganize the Hard Disk

When you have used your hard disk
for awhile, you may notice that the sys-
tem seems to slow down. Although DOS
has a logical way to allocate disk space for
files, it essentially amounts to grabbing
the first available “opening” (technically
called a cluster) for a file. If a file is bigger
than a cluster, and many are, then DOS
keeps looking for the next available clus-
ter and so on. Because of this file alloca-
tion technique, a single file may be “scat-
tered” all over the disk. DOS can still find
it with no problem because you may re-
member that the File Allocation Tables
(FATs) contain the CHAIN of clusters for
each file. And although this problem can
occur with any disk, including a floppy, it
becomes more pronounced on a hard
disk because of its greater capacity. Con-
sider how the data are read and written by
looking at Photo 2.

Photo 2
Hard Disk Read/Write Arm Assembly

If you examine Photo 2 closely, you
will see that the hard disk’s Read/Write
heads are all attached to a single movable
arm. If a file is scattered in various clus-
ters all over the hard disk, then the arm
must move to read or write data. Head
movement (i.e. arm movement) is me-
chanical and it takes time. A lot of head
movement translates to a lot of time
(comparatively speaking), and as more

and more files have their data scattered,
your system will appear to slow down.
You can correct this problem by using a
utility program that ‘reorganizes” the
hard disk so that the chain for each file
contains sequentially numbered clusters.
This reorganization — sometimes called
optimizing, defragmenting or unfrag-
menting — reduces the head movement
which results in improved system per-
formance. By the way, it is also easier to
recover erased files from an “optimized”
disk because all of the clusters are in se-
quential order.

My favorite software for this purpose
is the Mace Ultilities package that | have
mentioned before because of its
UNDELETE program to recover erased
files. This package also contains the
UNFRAG program that will reorganize
your hard disk, and | have found it to be
extremely safe and reliable. Even though |
have never had a problem with this soft-
ware, it is always good practice to take a
complete backup before running any
program like this, just in case. You never
know when something unexpected, like a
power failure, could cause a major prob-
lem.

Mace Utilities also contains the
SQZD (Squeeze Directory) program that
eliminates unused/erased entries from
the disk directory. You can also use the
SORTD (Sort Directory) program to ar-
range all file names in each directory or
subdirectory in alphabetical order by
filename, file type, date or file size. You
can also use the REMEDY program to help
recover a file on a hard disk that has sud-
denly developed a bad sector. These are
just a few of the extremely useful utilities
that you will find in the Mace Utilities
package. It is highly recommended.

For Larger Hard Disks

Unless you have Zenith MS-DOS ver-
sion 3.3 or later, you cannot use a physical
hard disk larger than 128MB or have a sin-
gle partition larger than 32MB. At the time
of this writing, | should point out that
none of the utility packages available to-
day will work correctly with DOS 3.3 or
later, but that will probably be fixed by
the time you read this. If you have Zenith
MS-DOS 3.3, you will not need to buy a
separate utility package anyway because
it includes the COMPACT program to
optimize a hard disk as well as a utility
that can recover erased files. Since you
may not have that DOS version yet, one
of the points that has been ignored until
now is how you work with a hard disk
larger than 32MB, say 40MB.

If you are using any release of Zenith
MS-DOS 3.2 for a large hard disk, you will
have to define partitions no larger than
32MB with the PART command. For the
example, it is reasonable to define parti-
tions of 30MB and 10MB (or 20MB and
20MB), and assign the default boot parti-
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tion as previously described. Then, FOR-
MAT the hard disk, and load the system
software in your bootable partition as be-
fore.

The next task is to change the Parti-
tion Assignment Flag from “automatic”
(the default) to “manual.” Use the menu-
driven DSKSETUP command to do this.
Be sure that you follow these steps exact-
ly in this order because you CANNOT
change the partition flag assignment until
after the system files have been written to
the disk with the FORMAT command. By
the way, the Zenith MS-DOS is shipped
with the Partition Assignment Flag set to
automatic to be compatible with some
old PC-DOS software such as TopView or
older versions of Microsoft Project. Now
you are ready to use the ASGNPART com-
mand whose general syntax is shown in
Figure 5.

Figure 5
ASGNPART Command Syntax

ASGNPART drive-number:partition-number d:

For a single hard disk, the drive number is
0 (zero). The partition number is the num-
ber of the partition that you saw in the
PART command. And d is the drive letter
as usual. For this example, you would use
the following command to assign parti-
tion number 2 to drive letter D.

C:\ ==>ASGNPART ©:1 D:

Now you can use the FORMAT pro-
gram on the partition — FORMAT D..
Once the partition is formatted, you can
create subdirectories on it and load any
files in the usual way.

Once you know some of the proce-
dures and tricks presented in this article,
working with a hard disk is fun and easy.
For additional information about hard
disks and the commands discussed here,
refer to your MS-DOS and owner’s manu-
als.

Next Time

In the next article, we will take a look
at some of the other useful DOS com-
mands. If you have a hard disk, you will
particularly appreciate the Zenith Search
command. We will also look at the file
comparison commands -- COMP and
FC -- and some other commands that you
may find helpful.

If you have any questions about any-
thing in this column, be sure to include a
self-addressed, stamped envelope (busi-
ness size preferred) if you would like a
personal reply to your question, sugges-
tion or comment.

Products Discussed

HARDWARE

Hard Disk Upgrades

For Z-150 PC series (with controller)
HWD-20 Upgrade Kit (65ms.) $449.95

For Z-200 and Z-300 containing dual con-
troller (no controller)

HWD-20-AT Upgrade Kit $379.95
See cumrent catalog for other upgrades
and prices
Heath/Zenith Computer Centers
Heath Company
Hilltop Road
St. Joseph, MI 49085
(800) 253-7057 (Heath Catalog orders
only)

Imager $295.00 ($195 for HUG Members
Only)

The Light Pen Company

Box 45255

Los Angeles, CA 90045-0255

(800) 634-1967

SOFTWARE

DSBACKUP+

Design Software

1275 W. Roosevelt Road
Chicago, IL 60185

(800) 231-3088 (except lllinois)
(312) 231-2225 (lllinois only)

$79.95

Mace Utilities $99.00
Paul Mace Software, Inc.

400 Williamson Way

Ashland, OR 97520

(800) 523-0258 (Orders only) X%

Zenith Lap Top Enhancements

286 and Turbosport 386

For Supersport 286

e ARC net LAN Card
For Supersport 286

For Information:
CALL 714-540-1174
FAX 714-540-1023
or Write
Zenith is a trademark of
Zenith Data Systems

EGAD

Graphics and Text Screen Print
Package for the VGA, EGA, and
CGA displays.

@ Print any part of the screen (‘crop
box’ lets you use the cursor keys to
select any rectangular area)

e Enlarge for emphasis (1 to 4 times
in graphics modes).

e Color graphics and text print in
color (on color printers) or in
black and two shades of gray (for
black-only printers).

e Set program configures which
screen colors map to which printer
colors (or gray and black Lones).

Supported printers: Epson and com-
patibles (Black +2 grays); Star NX-
1000 Rainbow (30+ colors); Xerox
4020 (64+ colors); Dataproducts
8020 (Black, 6 colors); NEC-
8023/C.Itoh 8510 (Black, 2 grays).
EGAD, $25.00 Postpaid.

e One Megabyte EMS/Extended
RAM Card-Available for Supersport

e Two Megabyte EMS/Extended
RAM Card-For Supersport 286

e Four Megabyte EMS/Extended RAM Card-

e Streamer Tape Back Up System-For Supersport 286
e Two Megabyte CMOS RAM Disk-For Z181

One Year Warranty and 30 Day Return.

45 AMERICAN
=B CRYPTRONICS INC.

1580 Corporate Dr., Suite 123
Costa Mesa, California 92626

Lindley Systems 4257 Berwick Place,
Woodbridge, VA 22192
(703) 590-8890. Call for Free Catalog

Reader Service #136

—
Reader Service #101
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QUIKDATA - 12 YEARS OF H/Z SUPPORT!

For all your H/Z 8-bit and PC/XT/AT needs

ACCELERATE YOUR PC!

From Sota Technologies, Inc., the fastest and most proven way to
really speed up your Heath/Zenith PC/XT computer, giving it -AT
compatible speeds! Tumn your turtle into a -286 rabbit with a 12.5 Mhz
80286 accelerator board.

There are other ways to speed up your H/Z PC/XT computer, but you
spend too much and get too little. The 288i is the effective solution,
making your H/Z150/160/150/159 series of computers, or ahrtl‘y eneral
PC/X1S computer in many cases faster than a standard IBM AT type
compulteri imple half-card plug-in installation with switchable speed
control.

Complete with 16-bit -AT -286 processor, 16K on-board CACHE
memory for dramatic speed increase, 12.5 Mhz 80286 processor, and
software. You won't e your stop walch

EXP-12 - $379

ACCELERATE YOUR 241/248

With the Aox Z-MASTER 20Mhz 80386, your Z241/248 computer will
be faster than the Zenith Z386 and more compatible. The Aox 20MHz
Z-MASTER 386 is a one-board CPU card that replaces the Zenith
80286 CPU board of the 2241 and Z248. With support for up to 8MB
of onboard 32-bit memor% and 80387 math co-processor on one
single card. The Z-MASTER 386 comes standard with an efficient 8KB
cache providing 0 wait state access to the onboard 32-bit memory
and optimum access to existing 16-bit Zenith and conventional
memory. The Phoenix ROM BIOS Plus is also standard providing a
higher level of software and hardware compatibility. All existing 16-bit
memory is accessed efficiently via the onboard cache controller.
Installation is simple with only one board to replace, approximate
installation time is only 10 minutes. See H-SCOOP #107, or request a
copy for a report on this board, or inquire for more information.

AOX386 - SPECIAL - $1295 0K RAM
APX386-1 - $1695 with 1MB RAM

MEMORY UPGRADES

Note: All memory upgrades come without memory chips. Call for
current chip pricing.

Z150MP - $19  Will allow you to upgrade your H/Z150/160 to up to
704K on the main memory board, using up to 18 256K DRAM chips.

MEGARAM - $43 Upgrades your H/Z150160 series with up to 704K
of main memory, and about 512K for RAMDRIVE memory. Includes
documentation, software RAMDRIVE disk, PAL and jumper wire. For
the full 1.2 megs total memory, 45 256K DRAM chips are required.

ZMF100 - $53 Will allow you to upgrade your H/Z110/120 (old
motherboards; with p/n less than 181-4918) to 768K system RAM.
Requires 27 256K DRAM chips.

Z10OMP - 376 Allows you to upgrade your H/Z110/120 (new
motherboards with S!n 181-4918 or greater) to 768K system RAM.
Requires 27 256K DRAM chips.

PRINTERS

We have a full varieéy of Panasonic printers; narrow and wide carriage
dot matrix, 24-pin dot matrix and daisywheel. We also have cables,
buffers, ribbons, tractors when not included, etc:

WINCHESTER UPGRADE KITS

PCW20 - $295 Complete winchester setup for a H/Z150, 148, 158,
159, 160, PC etc. Includes 21 meg formatted half-height Segate ST-
225 65ms drive, WD WX1 winnie controller board, cable set,
documentation.

PCW30 - $380 32 meg with 38ms Segate ST-138.
PCW40 - $449 42 meg with 37ms Segate ST-251.
PCWBO0 - $695 80 meg with Segate ST-4096 full size drive.

EWIN20 - $555 Complete 21 meg winchester package for the Z100.
Includes S100 host adapter card, WD winchester controller, Segate
ST-225 winchester drive, cables, software and documentation. We
also have this in 32 megs ($640), 42 megs ($689), and 80 megs.

We also have winchester systems for the H8 and H/Z89/90.

KXP-1091i 80 column 160 cps parallel std $225
KXP-1092i 80 column 240 cps parallel std $359
KXP-1595 132 col 240cps ser/par std $489
KP-1524 132 col 240 cps 24pin par std $579
KXP-1124 80 col 192 cps 24pin parallel $369
KXP-3151 132 col daisy 22cps par std $539
8-BIT

We a ful Ene of hardware and software products for the
m&gzo computers. This includes diskettes, printers, H89 working
boards and parts, some H8 parts, etc. Call or write to obtain a catalog
of all our 8-bit

H37 SOFT SECTOR CONTROLLER $179
HB SOFT SECTOR/WINNIE CONTROLLER PACKAGE $275
TM100-2R Tandon DS ST 48 TPl refurb disk drive $79
HB9 4MHZ - Double your H/Z89/90 CPU speed $43
Z47 REMEX DRIVES slaves and masters - special $95

BARE WINCHESTER DRIVES

ST-225 - $229  65ms half height bare winchester with 21 megabyte
storage capacity.

ST-251 - $395 37ms autopark half height bare winchester with 42
me%byte storage capacity. Good choice for -AT compatibles.
ST-251-1 - $429 Same as ST-251 but 28ms speed.

ST-4096 - $629 28ms autopark full height bare winchester with 80
megabyte storage capacity. Best choice for -AT compatibles.

H-SCOOP

Of course, don't forget about the best source of Heath/Zenith related
information you can obtain - our monthly newsletter, HHSCOOP! Just
$24 for a 12-issue year ($35 foreign), it will help you get the most from
Eour computer investment. Get sound technical advice, helpful hints,
nd out what the %roblems are, fixes, reports, reviews, information
from other subscribers, classifieds and much more.

Call or write in to place your order, iniuire about any products, or

reg:.lest a free no obligation catalog. VISA and Master Card accepted,
pick up 2% S&H. We also ship UPS COD and accept purchase orders
to rated firms (add 5% to all items for POs). All orders under $100 add
$4 S&H. Phone hours: 3AM-4:30PM Mon-Thu, SAM-3PM Friday. Visit
our bulletin board: (414) 452-4345

QUIKDATA, INC.

POB 1242
SHEBOYGAN, WI 53082-1242
414) 452-4172
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~ A Z-100 Assembly Language
Program to Send Setup Codes

to the C. ITOH Prowriter

Parallel Printer

If you have ever wished for an
easy way to send setup codes to
your printer directly from Z-DOS or
MS-DOS, then this little program
may be just what you need.

This article was spurred by the re-
peated admonitions I've seen in print that
we Z-100 owners should try our hands at
writing supporting articles if you want to
see more space in print devoted to our
trusty old (!) machines. | hope this helps
to do that.

Assembly language piqued my curi-
osity when | built my low-profile H-100,
joined HUG, and began to receive REM-
ark with all those funny-looking listings.
Soon | realized that here was a way to do
things that were difficult or nearly impos-
sible to do with BASIC. | bought the
Heath Macro 86 Assembly Language Pro-
gramming course, and later | bought “The
Serious Assembler” by Crayne and Girard.
I recommend this little book as a good
“how-to” supplement to the Heath
course; it is written for PC-DOS program-
mers, but much of the material is equally
applicable to the Z-100 and other generic
MS-DOS computers.

By working with these books and
studying the examples given in REMark
and other publications, I've managed to
barely reach the point where | feel com-
fortable enough with assembly language
to attempt short utility programs such as
PRINTER.COM to meet my needs. | wrote
it mainly as a “learn by doing” exercise in
Assembly language, and since then | have
found it to be a frequently-used time
saver. | offer it as a useful utility, as well as
an instructive example of simple Assem-
bly language programming techniques.

What the Program is: Application pro-
grams and programming languages gener-
ally give the user a way to send setup con-
trol characters to a printer, but | frequently
found this to be inconvenient. | wrote
PRINTER.COM so | could send setup

codes to my Prowriter printer directly
from DOS. If you use a parallel printer oth-
er than the Prowriter, read on: Converting
the program to your needs should be a
simple job.

| frequently use it to set up my printer
before using the MS-DOS COPY or PRINT
command to print out a text file. | also use
it to set the printer to unidirectional mode
when printing a Doodler .PIC file; this
eliminates the slight line-to-line offset
that is usually negligible when printing
text but which spoils the appearance of a
picture.

What it Does: When PRINTER.COM
is invoked, it displays a menu on the
screen from which the user can select sin-
gle keystrokes to send setup codes to the
C. Itoh Prowriter parallel printer. The
keystrokes are echoed to the screen,
making it easy for the user to keep track of
which setup codes have been sent to the
printer. When all selections have been
made, a single keystroke causes the pro-
gram to exit to DOS. If the printer status is
Not Ready when the program is invoked,
the program exits to DOS immediately.

How it Works: The first few lines in
Listing 1 take care of the housekeeping
necessary to set up a .COM program: The
entire program is defined as a single seg-
ment named COMSEG, the ASSUME di-
rective is used to tell the assembler that
all four segment registers will point to it,
and the ORG directive sets the load point
as offset T00H from the start of the Pro-
gram Segment Prefix.

The first instruction, at the label

START:, causes a jump over the data area
to the first executable code. The data de-
finition area is included up front so that
the assembler can process all these items
before it encounters any code that refers
to them.

The main program, which begins at
the label ENTRY:, starts by sending the
Z-100 “Clear Screen” escape sequence to
the console, using the subroutine defined
at the label DISPLAY. Using a procedure
as a subroutine in this way simplifies the

Les Landers
2841 Latham Drive
Sacramento, CA 95864

code-writing when the same set of com-
mands is used repetitively in a program.

Next, the program tests whether the
printer status is Ready by the method de-
scribed in REMark May 1986 (“Printer
Ready? A Solution to a Z-100 Hangup,” by
N. B. Day). It does this by reading the byte
at port address OE2 hex, AND'ing it with 1
to isolate the lowest-order bit (the parallel
printer BUSY line), and testing whether
the result is 0 or 1.

If the result is O (low), the printer is
on-line and ready to accept characters. If
the result is 1 (high), the printer is not
ready, either because it is really busy or
because it is turned off (in this case, the
circuitry of the Z-100 has pulled the BUSY
line high).

If the printer status is Ready, the pro-
gram jumps to the label READY: and
prints the user menu shown in Figure 1,
highlighted in reverse video. If the printer
status is Not Ready, the program sounds a
warning beep, prints an error message
highlighted in reverse video, and exits to
DOS.

The section of code beginning at the
label KEY: uses Interrupt 21H, Function 8,
which waits for a character to be entered
at the keyboard and then places the char-
acter in Register AL without echoing it to
the screen.

Each time a character is entered at
the keyboard, the program tests the con-
tents of Register AL to determine whether
the character is the menu character for se-
lecting Pica pitch. If it is, the character is
first echoed to the screen using the
subroutine defined at the label ECHO and
then the Z-100 escape sequence for set-
ting the Prowriter to Pica pitch (ESC 78) is
sent to the printer one character at a time.
This is done with Interrupt 21H, Function
5, which sends the character in Register
DL to the parallel device. Finally, the pro-
gram recycles back to the label KEY: to
wait for another character to be entered.

If the character entered at the key-
board is not the menu character for se-
lecting Pica pitch, the program jumps to
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the next section and tests whether the
character entered at the keyboard is the
menu character for selecting Elite pitch. If
it is, the character is echoed to the screen,
the Z-100 escape sequence for setting the
Prowriter to Elite pitch (ESC 69) is sent to
the printer, and the program recycles to
the label KEY: to wait for the next charac-
ter.

If the character entered at the key-
board is not the menu character for se-
lecting Elite pitch, the program jumps to
the next section, and so on.

In this way, the program tests each
character entered at the keyboard, look-
ing for a match with a valid menu charac-
ter. If a match is found, the corresponding
menu action is taken, either by sending a
setup code to the printer or by exiting to
DOS. If no match is found in the last sec-
tion, at the label EXIT:, the program beeps
a warning and recycles and waits for
another character to be entered. This pro-
cess continues until the menu character
for exiting to DOS is entered, whereupon
the program prints a completion message
and exits to DOS.

The line of code at the label EXIT:
sets the third-highest-order bit of the
number in register AL to zero. If the num-
ber in AL is the ASCIl value for an
uppercase letter, nothing happens. How-
ever, if AL contains the ASCII value of a
lowercase letter, this converts it to up-

percase by subtracting 32. If the contents
of AL are not the ASCII value for a letter,
no harm is done because the program will
ignore it and recycle to wait for the next
keystroke.

Assembling: Type Listing 1 with an
editor that produces true ASCII files (such
as WatchWord, PeachText, or WordStar in
the non-document mode). Assuming that
MASM.EXE, LINK.EXE, and EXE2BIN.EXE
are on the default drive together with
PRINTER.ASM, create PRINTER.COM by
issuing the following commands:

MASM PRINTER; <RETURN>

LINK PRINTER; <RETURN>

EXE2BIN PRINTER.EXE PRINTER.COM <RETURN>
ERASE PRINTER.O0BJ <RETURN>

ERASE PRINTER.EXE <RETURN>

Remember that you can ignore the
‘No Stack’ warning given by the LINK pro-
gram, since this is going to be a.COM pro-
gram.

The program runs under any version
of Z-DOS or MS-DOS, and the source file
assembles, links, and converts okay with
all versions of MASM, LINK, and EXE2BIN
I've tried, from the versions included free
with Z-DOS (the good old days!) up to the
versions in the MS-DOS Version 3 Pro-
grammer's Utility Pack. This is as ex-
pected, since nothing in the program re-
quires a DOS version higher than 1.xx.

Miscellaneous: The program is rea-
sonably bullet-proof. If the printer status

intuitively smart.

define.

Most home finance
programs have
serious limitations.

Like the dodo bird, they're slow, awkward and not very smart. You’ll
waste eons of time, only to realize they're dead ends.
HFS-111, the Home Finance System, is fast, loaded with features and

® Easily manage up to 100 checking, saving, CD, IRA
and other accounts.

e Print checks on any form.

® Organize financial summaries and activity reports
based on 100 expense and 15 deposit codes you

® Flag tax-deductible or medical expenses.

In short, control your finances to save money, save
time and simplify taxes.

Find out why so mdny leading computer authorities
and users are calling HFS-111 the “superior species.” See
it today at participating Heath/Zenith Computers and
Electronics Centers, or call toll free for more info.

Only *49*

Add $3.50 handling & shipping.
lowa residents add 4% sales tax.

Jay Gold Software, Inc.

is Not Ready when the program is in-
voked, the program beeps a warning, dis-
plays an error message on the screen, and
exits to DOS rather than hanging the sys-
tem. If the user enters an invalid keystroke
(one not on the menu), the program sim-
ply beeps a warning and waits for the next
keystroke without echoing the invalid
keystroke to the screen. If the user makes
an erroneous choice from the menu, the
mistake can be corrected simply by strik-
ing the desired key before exiting the pro-
gram. For example, if you strike the Pica
key when you really want Elite, simply
strike the Elite key to override the Pica se-
lection before striking X to exit.

However, if the printer status changes
from Ready to Not Ready during execu-
tion of the program, striking a valid menu
key will cause the system to hang until the
printer status returns to Ready. I've made
this happen by deliberately taking the
printer off-line or by turning it off after in-
voking the program, but in each case, nor-
mal system operation was restored when |
put the printer back on line.

Modifications: The hangup condition
described above MIGHT be avoided by
expanding the program to include a sepa-
rate test to determine whether the printer
is ready before each character is sent. This
occurred to me after I'd finished the pro-
gram, but | didn’t bother to make the
change because the condition is not very
likely to occur and the consequences are
not serious.

The program as presented here in-
cludes the relatively small number of
Prowriter setup control codes that | rou-
tinely use. Additional codes could easily
be added to suit the user's needs. Also,
the program could easily be modified for
using the Z-100 with a different parallel
printer by replacing the ProWriter codes
with the appropriate setup codes for that
printer.

References Cited

“Macro 86 Assembly Language Program-
ming,” Heath Part No. EC-1201 Charles A.
Crayne and Dian Girard, “The Serious
Assembler,” Baen Publishing Enterprises,
260 Fifth Avenue, New York, NY 10001,
1985, ISBN 0-671-55963-X.

Are you reading
a borrowed copy of REMark?

Subscribe now!

) . P.O. Box 2024
Requires: DOS 2.0 or higher, IBM* Des Moines, 1A 50310
PC/ XT/AT or compatible or Zenith® (800) 541-0173

Z100 computer; 2 disk drives or hard
disk, 256K RAM. Reader Service #137
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Having completed the part of the sys-
tem for the mailing list, we move now to
the part of the system for the roster. Figure
5 is.the new roster, the file CHURCH.DAT

Ralph E. Camp

13331 Hanford=Armona Road

Hanford, CA 93230

sorted by denomination. Again, you must
decide how you want your information to
be sorted, if at all, and how it is to be
printed.

solicitation.

Assembly of God

Pastor: Rev. George Goodfellow
2992 Apple Street

Lemoore, CA 93245

First Baptist Church
Pastor: Dr. Sam Shepherd
321 Jump Street
Lemoore, CA 93245

Figure 5
The New Roster, Sorted by Denomination
Note: For illustration purposes only, the pages have been cut to two addresses, and
a second page has been made to display the HEARER.

Roster
This roster is supplied to members for the their own use, and is not for general
distribution, or to be given to, or used by, outside organizations as a mailing list for

OFFICE 924-2345
HOME 924-3456

OFFICE 924-6789
HOME 924-7890

ROSTER

Lemoore Christian Aid Society
Director: Mrs. Jane Doe

1001 East West Avenue
Lemoore, CA 93245

Lemoore Christian Servicemen'’s Center
Director: Rev. Ralph Camp

13331 Hanford-Armona Road
Hanford, CA 93230

page 2

OFFICE 924-5432
HOME 924-6543

OFFICE 584-0436

HOME 584-0436 J,.s

It is a two step process to print this
roster. The first step writes the formatted
data to a disk file. The second step prints
that file to paper.

With your WordStar program at the
OPENING MENU, open a DOCUMENT
FILE. | named this program SETROSTR
.PGM because it sets up the format or lay-
out of the roster.

The second non-printing commsg fli
states that the computer should be conghl

manded to put this information on anoth® \

er file on the disk instead of sending it toj,i
the printer. This two step process is nec-
essary because this program does not pro-
vide for any space at the top or bottom of
a sheet of 11 inch paper, nor does it allow.
for inserting any other text on the finished




..Typed (date])

.PL 6

.MT @

.MB @

.PO @

.PF OFF

.DF CHURCH.DAT

.RV SORTNAME, ADDSTREET

&CHURCHE

.IF &ADDMAIL% = "(none)" GOTO
(mail to) &ADDMAILZ

.EF

&ADDSTREET&

&CITY%, &STATER: &ZIPk

.PA

Figure 6
The Program to Print the Roster Format to a Disk File

i
..This file is called SETROSTR.PGM <
..This program is to be used to print to a disk file ROSTER.FRM<
..It is to format a roster from CHURCH.DAT

----------- fpmre o emm s

.RV CHURCH, ADDMAIL, CITY, STATE, ZIP, OFFICEPH
RV LASTNAME, FIRSTNAME, POSITION, TITLE, HOMEPH

&POSITIONE: &TITLEX &FIRSTNAME&E &LASTNAMER

<
<

M

M

M

<

M

M

M

M

M

OFFICE &O0FFICEPH& <

HOME &HOMEPH& <

M

<

M

<
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page. By using this two step process, it is
possible to have a custom formatted fin-
ished page with any other text necessary.

The first dot command is the PAGE
LENGTH (.PL). This is not the 66 lines of
an 11 inch page, but the number of lines
from the top of one address to the top of
the next address printed on that page. |
use six lines because that is what fits my
needs. Let me suggest that unless you
need more than five lines for your addres-
ses, that you use .PL 5. This will give you
11 addresses on an 11 inch page, or 55
lines of type. The default or standard set-
ting for WordStar is 55 lines of type on an
11 inch page, so you will not have to edit
the finished file to add non-standard page
breaks.

MARGIN TOP (MT), MARGIN BOT-
TOM (.MB) and PAGE OFFSET (.PO) are all
zero as in the previous programs. Be sure
you have PAGE OFFSET set to zero for this
first step or you will start printing in the
middle of the page for the finished print.

A new dot command that has not been
used up to this pointis PRINT TIME LINE
FORMING (PF). This is the feature of
WordStar that reforms the text of a page
when text is added to or deleted from a
line or paragraph. In this special case, this
feature needs to be turned OFF to allow
the computer to use the specific, non-
standard format for your individual need.

The DEFINE FILE (.DF) and READ VA-
RIABLES (.RV) dot commands are the
same as in your previous print programs.

You are now ready for the first line of
your address. In the illustration of Figure 5,
the first line of address is the church’s
name and office phone number. The sec-
ond line is the person’s name and home
phone number. In typing this part of the

program, it is very important to follow

each step exactly, or the program will not

work properly. This is the experience of
several hours of frustration speaking.

1. Determine at what column the second
generic name will print, and set the tab
stop accordingly. Translation: Decide
how far over you want the second
piece of information (in this case, the
office phone number) to start printing,
and set the tab stop to that column,
This is explained in steps two and
three.

2. Type Control O N (*O N) and at the
top of the screen will be the prompt:
CLEAR TAB AT COL (ESCAPE for cursor
col; A for all)? Enter the letter “A” to
clear all of the tabs.

3. Now type Control O | (*O I). After the
prompt appears, type the column
number you want to use. In the case of
the illustration, it is column 46. This is
followed by a RETURN. You should
now see only one exclamation point (!)
appearing in the ruler line, and that at
the column you have specified. Look
at the top of Figure 6.

4. Now type the generic name for the in-
formation that goes on the left side of
the page. It is possible to have more
than one, as in the second line of the
illustration.

5. Do not put or leave any blank spaces
after the last ampersand (&). The ge-
neric names(s) for the left side of the
page are followed by a Control P (*P)
and RETURN. Note that a hyphen (-)
appears on the right side of the screen
instead of a carriage return mark (<) in
the line ended with the *P RETURN.
Also, the line count in the ruler line
does not advance,

6. Press the TAB key or use Control | (*1)
to move the cursor to the tab stop. DO
NOT USE THE SPACE BAR TO GET THE
CURSOR TO THE TAB POSITION!!
The WordStar manual is very specific
about this, and my experience con-
firms it.

7. Type the generic name(s) for the data
to be printed starting at the tab set.
This is followed by a RETURN without
the Control P (*P).

8. Line one is now complete. Move to
line two. Follow steps four through
seven for each line that uses a tab set
in it. It is possible to space over a few
spaces to the right from the tab set, as
in line two of the illustration, but never
use the space bar to get to the tab po-
sition from the left side of the page.

Now comes the .IF and .EF dot com-
mands. There is only one set in this pro-
gram because | want the street address
printed, and also the mailing address IF
there is a separate one.

The rest of the program is like the
mailing program. Don't forget the PAGE
command (.PA) and the last RETURN at
the end. Type Control K D (*K D) and re-
turn to the OPENING MENU.

It's test time again. With your Word-
Star program at the OPENING MENU,
type “M” to Run MailMerge. At the
prompt, type the program name. In this il-
lustration, it is SETROSTR.PGM. This time,
the program name must be followed by a
RETURN, because you need to answer
the next set of questions. The first ques-
tion you will see will be: Disk file output
(Y/N): The default is “N”, but you type
“Y" because you do want a disk file. The
next question will be: Output file name?
In the illustration, the name is ROS-
TER.FRM for the FORM the ROSTER is to
be printed in. You can now press the ES-
CAPE key to skip the rest of the questions.

If you have run this program before
and the file ROSTER.FRM is still on the
disk, you will get a prompt: File A:ROS-
TER.FRM exists -- overwrite? (Y/N): If you
are making a new copy of your roster be-
cause of changes and corrections, you will
want to overwrite the old file. All this does
is replace the old copy of the file with a
new copy.

You may feel that you, or someone
else you are setting up the system for, will
not remember to command SETROSTR
.PGM to write to a disk file. Figure 10 is a
fancy control program you can use to re-
mind yourself and/or others to instruct
the computer to write to a disk file in-
stead of the printer. You can copy it just
as it is, if you want to. | first wrote this for
myself, because | kept forgetting to write
to disk. However, if you do use this con-
trol program, be sure to make the changes
to the top of the first program as shown in
Figure 9, and be sure to make the name
change on the file directory as well.

| also need to print a phone listing
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..This file is called NAME.FLE

..Typed (date)

.PL 3

MT @

.MB @

.FO @

.PF OFF

.DF CHURCH.DAT

.RV SORTNAME, ADDSTREET

&CHURCHE&

Figure 7
The Program to Print the Phone List to a Disk File
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..It can be run by the program file SETPERSN.PGM <
..This program is to be used to print to a disk file PERSON.FRM<
..It is to format a phone list from PERSON.SRT

.RV CHURCH, ADDMAIL, CITY, STATE, ZIP, OFFICEPH
.RV LASTNAME, FIRSTNAME, POSITION, TITLE, HOMEPH
&POSITIONE: &TITLE&X &FIRSTNAMEZ &LASTNAMEZ

<

HOME &HOMEPH&

OFFICE &0FFICEPH&
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sorted alphabetically by the person’s
name. Using my sort program, | sorted the
file CHURCH.DAT and named the sorted
file PERSON.SRT. Figure 7 is the program
to write that sorted data to a disk file. It is
run by the program SETPERSN.PGM,
which is a control program like SETROSTR
.PGM in Figure 10.

The appropriate changes have been
made in the non-printing comments at
the top of the program, and the file to be
read is changed to PERSON.SRT. The
PAGE LENGTH is now three instead of six.
Lines one and two have been reversed us-
ing the Control K V (*K V) command, and
the rest of the address has been deleted
using the Control K Y (*K Y) command.
That program is finished. It was not a lot
of work after doing the first one. Time to
give it a try.

One final print program to go, and
the roster will be complete. This is the
print program that takes the disk file ROS-
TER.FRM and the disk file PERSON.FRM
and prints them on paper. Most people
will not need the second file for the
phone listing.

Actually, you can go one of two ways.
You can either edit the file ROSTER.FRM
and print it, or you can write the print pro-
gram. For myself, | use the print program,
because | do not want to retype the
opening information at the top of the file
each time | have changes and/or correc-
tions. Also, | am printing two different files
in one printing. The information in this
data file does not change a lot, so the
opening text could be retyped each time.
However, another file | have changes very
frequently. It is also possible that you may
have much more opening text than these
three lines. Another possibility is to type
the text into its own file, and then each
time it is needed, read that file into the
roster file using the Control K R (*K R)
command.

lines with the dot command .MB 9, | de-
crease the total text to 54 lines.

If you are using five lines for each of
your addresses, as | suggested earlier, you
will not need to make this adjustment be-
cause you will have 11 addresses of five
lines each, or 55 total line of text per
page. However, you may need still a dif-
ferent spacing. Use what you need for
your program.

Since | do have text at the top of my
roster, | have centered the word “ROS-
TER” on text line one. This is followed by
the dot command HEADING (.HE). No-
tice that the word “page” extends be-
yond the right margin. However, when
the program is printed, the page number
will be flush with the right margin. When
typed this way — the heading after the
first line of type — the heading will not be
printed until the second page. The head-
ing will then be printed in the top margin
on page two and every page following.
Also, the correct page number will be in-

Figure 8
The Program to Print the Roster on Paper

..This file is called PNTROSTR.PGM
..It is to print the files ROSTER.FRM and PERSON.FRM on paper
..The programs SETROSTR.PGM and SETPERSN.PGM must be run first

..Typed (date)
.MB 9

ROSTER

This roster is supplied to members for the their own use, and is
not for general distribution, or to be given to, or used by,
outside organizations as a mailing list for solication.

.FI ROSTER.FRM
.FA

.FI PERSON.FRM

A A A A A AN

Notice there is only one dot com-
mand before the text in this program, and
that command is MARGIN BOTTOM
MB). All of the rest of the page layout
commands will follow the default or
standard spacing. Since | am using six
lines for each address, | can get nine
addresses on a page, for a total of 54 lines
of type. WordStar default or standard
page layout is 55 lines of type, or one
more than | need. The default or standard
margin at the bottom of a page is eight
lines. By increasing the margin to nine

serted for the pound sign (#) after the
word “page.”

Now type the opening text. The only
“have to” to keep in mind is to have your
FILE INSERT (.FI) command to start on the
first line of where an address would nor-
mally start. In this illustration, where each
address is six lines of type, it will be line
seven, line 13, line 19, etc. For five line
addresses, it will be line six, line 11, line
16, line 21, etc.

If you do not have text to print at the
top of your roster, | suggest you simply

Figure 9
The Top of the Program to be Run by SETROSTR.PGM

These are the changes to be made to the file SETROSTR.PGM if the control pro-
gram is used. The control program becomes SETROSTR.PGM and this file becomes
FORMAT.FLE. Be sure to make the changes on the disk file directory also.

..This file is called FORMAT.FLE
..It it normally controlled by the program file SETROSTR.PGM <
..This program is to be used to print to a disk file ROSTER.FRM<
..It is to format a roster from CHURCH.DAT <

..Typed (date])

<

<
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A-One H/Z Enhancements!

Clock Uses No Siot

FBE SmartWatch: Automatic date/time on
bootup. Installs under BIOS/Monitor ROM.
Ten year battery. Works with all
Heath/Zenith MSDOS computers. For PC's
$35.00, Z-100 $36.50 Module: $27.50

Configuration Control
CONFIG MASTER: Menu-select active
CONFIG.SYS during bootup. Software for
PC/Z-100 MSDOS. $29.95

H/Z-148 Expansions

ZEX-148: Adds one full-size and one half-
size expansion card slot. $79.95

ZP-148: Replacement PAL chip expands ex-
isting 640K memory to 704K. $19.95

H/Z-150 Stuff (vot 157, ‘158, '159)
VCE-150: Eliminate video card. Install EGA
or VGA card. All plug in. $39.95, SRAM
Chip (Required) $20.00

RM-150: PROM used in removing video
card. With detailed instructions. $9.95
ZP640 PLUS: Expand standard memory
card 1o 640/704K with 2 banks of 256K
RAM chips (not included). $19.95

LIM150: Get 640K RAM plus 512K of
simulated Lotus/Intel/Microsoft EMS v3.2 ex-
panded memory. Installs on standard memory
card. No soldering. Must have 45 256K
RAM chips (not included). $39.95
MegaRAM-150: Get 640/704K plus 512K
RAM disk on standard memory card. No
soldering. Without RAM chips. $39.95
COMS3: Change existing COM2 address. Put
‘internal MODEM a1t COM2, Don't lose serial
port. Includes software. $29.95

..Typed (date)

.DM

.EF END

Figure 10
A Command Program to Run FORMAT.FLE

..This file is called SETROSTR.PGM
..It is a command file program to ensure that FORMAT.FLE is
..printed to a disk file named ROSTER.FRM

.DM THIS PROGRAM IS TO QUTPUT TO THE DISK FILE <ROSTER.FRM>

.DM IF YOU HAVE SET THE PROGRAM CORRECTLY,
.DM TYPE <Y> FOLLOWED BY A <RETURN>.

.DM

.DM IF THE PROGRAM IS NOT SET CORRECTLY,

.DM TYPE <N> FOLLOWED BY A <RETURN>.

.DM

AV ''IS THE PROGRAM SET CORRECTLY? (Y/N): '', QUESTION, 1
.EX &QUESTION& = ''Y .OR. &QUESTION& = ''y  GOTO ABORT
.CS

.DM *®*=*=** PROGRAM WORKING ****+

.FI FORMAT.FLE

.C8

.DM ##**+ PROGRAM COMPLETED **=**+

.EF ABORT

.IF &QUESTION& = ''Y .OR. &QUESTION& = ''y GOTO END
.CS

.DM ***+** PROGRAM ABORTED **=*%*

.DM

.DM RESTART THE PROGRAM AND INSTRUCT THE COMPUTER TO
.DM OUTPUT TO DISK, AND NAME THE DISK FILE <ROSTER.FRM>

EESEEESEEETEESEEETESEEESEZEZTAAAA

Maximize Your Z-100

ZMF100A: Expand "old" motherboard
(p/n 181-4917 or less) using 256K RAM
chips (not included). No soldering. $65.00
ZRAM-205: Put 256K RAM chips on your
Z-205 board. Get 256K plus 768K RAM
disk. Contact us for data sheet before
ordering. Without RAM chips. $49.00

Z-171 Memory Expansion
MegaRAM-171: Put 256K RAM chips (not

" included) on existing memory card. Gel

640K plus 384K RAM disk. $59.95

H/Z-89 Corner

HBIPIP: Parallel printer 2 port interface
card. With software. $50.00 Cable $24.00
SLOT4: Add fourth expansion slot to right-
side accessory bus. $39.95

..Typed (date)

.PL 13

MT @

.MB @

PO @

.DF CHURCH.DAT

.RV SORTNAME, ADDSTREET

&CHURCHE

.IF &ADDMAILE = ''(none) GOTO
(mail to) &ADDMAILE

.EF

&ADDSTREET&

&CITYE, &STATE& &ZIPE
Office phone &0FFICEPH&

Home phone &HOMEPH&

Figure 11
The Program to Print the Roster on 2 X 4 Index Cards

..This file is called INDEXADD.PGM to print CHURCH.DAT
..This is to print on 2 X 4 inch rotary file card

.RV CHURCH, ADDMAIL, CITY, STATE, ZIF, OFFICEPH
.RV LASTNAME, FIRSTNAME, POSITION, TITLE, HOMEPH

&POSITION&: &TITLE& &FIRSTNAMEZ &LASTNAMEZ

WA A A A AAAEDEAEAEEEZAAAAAAA

Order by mail. phone. or see your Heath/Zenith dealer.
UPS/APO/FPO shipping included. VISA/MasterCard.
WA residents add 8.1% 1ax. Hours: M-F 9-5 PST.
We return all calls left on our answering machine!

rB:
FBE Research Company, Inc.
P.O. Box 68234, Seattle, WA 98168

206-246-9815 Voice/FAX éguchTona

lectable

Reader Service #104

edit the file and print it. Change the MAR-
GIN BOTTOM (.MB) if you need to, and
add whatever heading you want, and
print.

For most people, the last line of this
program will be the FILE INSERT (.FI) com-
mand and a RETURN. There is not a final
page command (.PA) for this program be-
cause this program ends with the end of
the inserted file. However, since | also
need to print the phone listing as a part of
this roster, | have two more commands.
To make the computer start printing the
phone list on its own page, a page break

(.PA) is inserted between the two FILE IN-
SERT (.FI) commands. Now the final FILE
INSERT (.FI) command and a RETURN,
and the program is finished.

Not only is the program finished, but
as soon as you go back and add the rest of
your information into your data file, the
system will be completed. Don't forget
that your data file is a NON-DOCUMENT
file,

After having gone to all of this work, |
found that one more program — actually
two programs — would add a nice touch

for me. | depend heavily on my desktop
Continued on Page 50

46

June 1989



- “Getting Started with . .

Jack W. Bazhaw
900 - 13 Street
Bollingham, WA 98225

Well, it is here at last; at least in beta
version. For the last few days, I've had a
chance to try out a beta version of Word
5.0. By the time you read this, the final
version should be shipping.

Here are some observations about
5.0. Just remember that it is a beta version
and I've had only a few days to get ac-
quainted, so you will see a few more
changes that I've missed or last minute
changes by Microsoft.

Word will now use expanded memo-
ry and run under OS/2 (oh, goodie). Ex-
panded memory use will increase speed
and capacity for such memory intensive
operations as Sorting, and Search and Re-
place. Many times I've had to restart a
search and replace operation because of
memory limitations. Now all | need is
some expanded memory.

were all in 43 line mode, which | later
changed to 25 lines in the hope you
would be better able to read them when
they appear in REMark.

Figure 5 is a sample help screen. If
you find you still want better help
screens, contact Rinearson Support Asso-
ciates, 219 First Avenue N., No. 410, Seat-
tle, Washington 98109, telephone (206)
824-4132. They have a Microsoft Word
Companion disk with more help screens.
The disk for Word 4.0 was $19.95, but |
believe the cost has increased for version
5.0. In addition to the help screens, a lot
of macros are included. They also have a
disk of style sheets available.

You will have to redo your 4.0 mac-
ros. A conversion macro is furnished that
will do most of the grunt work (they say).
Not all the macros furnished with 5.0 are

e |
Align Left Glossaries Repaginate
Align Right ap Repeat
fmnotations Headers Replace
ASCII file Hidden text k Revision marks
Autosave Hyphens Ruler
Backup Indent Running heads .
Block Index Save
Bold Italics Screen borders
Bookmarks Jump Search
Bulleted list Justify Select text
Calculate Keyboard Show layout
Center Leader character Side by side
Colors Line break Small caps
Columns Line drawing Sort
Commands Line spacing Speed keys
Copy Load document Spell
Cross referencing Macros Spreadsheet link
Delete Mailing labels Strikethrough
Division break Hargins Style sheets
HELP INDEX: SSEruitters
Select Help topic: press PgDn for more topics
Pgl Cod2 {} ? NL NEW_WORD .DOC
Figure 1
Help Index

The help screens have been im-
proved and style sheets are better ex-
plained in the manual. As you can see
from Figure 1, the number of topics in the
Help index has been increased from the
29 in Word 4.0 to 93 entries. Well, trust
me, there are 93 entries. The others show
on the next screen unless you use a 43
line display. My initial screen captures

bullet proof. There is a nice one to copy
your Word file and all its supporting
graphic files to another drive; however, it
will fail if you are in “show layout” mode.

I will not comment too much on the
documentation; being the 50th genera-
tion photocopy, it reminded me of a Unix
manual. You should see Microsoft’s usual
slick manual in the final version. One item

Microsoft Word

they have finally added is a table showing
some of the program limits, like the maxi-
mum document size is 8.3 MB. One limit
still left out is the maximum size of a
printer driver. I've heard it is around 64
KB. Mergeprd gives a warning around that
size, but I've loaded PRD files of 64 KB
and Word does not complain.

For all you laser printer users, be
aware that the printer driver file format
changed again! If you have customized
your printer drivers (the .prd files), there
may be some unpleasant surprises for
you. Microsoft explains how to convert
4.0 drivers to the new format using
mergeprd.exe. Unfortunately, that proce-
dure does not always work, as | have dis-
covered. | have created my drivers with
Laser Fonts® by Softcraft. To date, I've
been unable to get one to work properly
after conversion. Everything seems to
work, but the downloaded fonts will not
print. A Softcraft technician stated they
have a beta version of Laser Fonts for 5.0
which they promised to send “real soon
now"”.

In the interim I've had to create driv-
ers based on the ones furnished with 5.0
and generate new font files to work with
them. That has eliminated my using spe-
cial symbol sets and fonts for a while. Oh,
you can now tell Word that you really use
8.5 inch paper in your Laserjet and have
been lying all these years about the 8 inch
stuff. The driver now knows all about the
“unprintable” area.

The ability to switch between a text
screen and a graphic screen was added
with 4.0. Showing either 25 or 43 lines on
screen was an option only when starting
the program. Now no longer do you have
to exit from the program to change the
number of lines displayed on screen. That
is an option on the Option menu, Figure
2. The last two modes used are remem-
bered and toggled between with ALT-F9.
The Options menu now includes what
was under the Window Options menu
and takes up over half the screen. The
“printer display” selection is gone and re-
placed with “show layout” and “show
linebreaks”. All the color options offered
for the window background, menu, bor-
ders, etc. are set from this menu. The
cryptic “visible” field on the old Options
menu is now called “show non-printing
symbols”.
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screen. That is an option on the Option menu, Figure 2.

The last two modes used are remembered and toggled]]

between with ALT-F9. The Options menu now includes what

was under the Window Options menu and takes up over

half the screen. The “printer display” selection is k

gone and replaced with “show layout" and “show

WINDOW OPTIONS for window number: ﬂ
show ruler:(Yes)No

shou layout: Yes(Mo)

show outline: Yes(MNo)

GENERAL OPTIONS mute: Yes(No)
mneasure:(In)Cn P18 P12 Pt

paginate: (Auto)Manual
autosave: 18
show menu: Yes(MNo)

date format: (MDY)DMY

time format:(12)24

line numbers: Yes(No)

cursor speed: 3

show non-printing symbols: None(Partiallall

speller path: D:\WORDS\SPELL-AM.LEX

shou hidden text:(Yes)No

show line breaks: Yes(No)
shou style bar:(Yes)No

summary sheet:(Yes)No
display mode: 3
colors:
autosave confirm: Yes(Mo)

show borders:(Yes)No
decimal character:(.),
default tab width: 8.5"
count blank space: Yes(Mo)
linedrau character: (|)

file selection modes, including linking
graphics and attaching style sheets.

The speller, Figure 4, now operates
like the Thesaurus. No more giant wait for
“Saving work file” and then, presto, one
blank screen. The document still appears
on screen and a small window is opened
at the bottom to display incorrect words
and choices. Plus there is an undo com-
mand. The mark option is no longer pres-
ent; however, you can insert a special
character by using the “correct” function.

If you turn “revision marks"” on be-
fore starting spell, all the corrections will
be marked in the document.

The biggest change to Word is the
improvement in handling graphics. All
you could include in 4.0 were printer files.
Now several graphic file formats may be
included in the document including TIFF,
PCX/PCC and Lotus PIC files, as shown in

Enter nuwber Figure 5.
PgZ Co51 O ? ML SL Hicrosoft Word The graphic feature also allows easily
doing some things with text that were
. awkward before. Things like full width
Figure 2 headlines above multi-column text or
Options Menu drop caps.
Automatic pagination is available for D :\WORDS\*.D0C
the first time. | really never missed it, but CHARTEST. DG README . DOC WORD DCA.DOC (B:]
now that it is here it is quite handy. A MACROCNV . DOC SPELCONV . DOC WORD RIF.DOC [c:1
word count is still not available without HISSVICK.DOC TESTL . DOC o I :
printing or spelling the document. These NEW WORD.DOC 1YP0S. DOC [a:1 A
two word counts still do not agree, but -
they are close enough for my use. | had to
discard the word count program that
came with version 3 as it locked up every-
thing when used with version 4. Figure 3

Another selection on the Options
menu is automatic saving of your files.
This is more than just a regular Transfer
Save on a timed basis; a whole new set of
files are created. You can specify the time
delay, in minutes, between saves (or turn
it off). | know one person that will really
appreciate this feature. He got so en-
grossed in a project recently he did not re-
alize he had not saved until two hours of
work fell into the bit bucket when his ma-
chine locked up.

One more related new command is
Transfer Allsave. Very handy, particularly if
you work with multiple documents in
windows as it saves all open documents,
style sheets and the glossary with just one
command. The Transfer Save command
now has a choice for text-only to produce
an ASCII file without having to change to
the plain print driver, adjust margins and
then reset everything.

File handling is greatly improved. For
example, the Transfer Load command
now shows (Figure 3) the parent directory,
subdirectories and all drives on screen in
addition to the .DOC files.

Navigating around on a hard disk to
find a file is much easier as you no longer
have to keep changing the Transfer Op-
tions entry to search another directory. A
CTRL-F7 will display all the DOC files as
before. In addition, all available drives are

Transfer Load Display

shown as [A:] or [D:], the parent directory
is [..] and a subdirectory is shown as [RE-
PORTS]. Just click on the drives and
directories, a la Windows, to arrive at your
destination. The feature is available on all

The image can appear anywhere on
the page, even outside the margins and
may be anchored to a specific point. Text
can flow around the image, but it is lim-
ited to a rectangular shape. If your image

No more giant wait for “Saving Y3

woks
whorl

working
wora

b L vsnn s {msswmns Fceminiennsn T erernrnas T TR T L I
ISP The speller, Figure 4, now operates like the thesaurus.

UM file” and then,

presto, one blank screen. The document still appears on

screen and a small window is opened at the bottom to k

display incorrect words and choices. Plus there is an

undo command. The mark option is no longer present,

however you can insert a special character by using the

workk Not found

Pg4 Co36 { ?

SPELL: Correct Add Exit [gnore Options Undo

Select correction foar unknown word and press Enter, or press Esc to use menu

HL NEM_WORD . DOC

Figure 4
Speller
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LIBRARY LINK GRAPHICS

filenane
file format
Lotus PIC

HPGL

HELP: Next Previous Basics
Index Tutorial Keyboard Mouse
Returns to location or menu where Help was requested
?

Pg5 Cod? 0

Screen 3 of 4

Library Link Graphics Command Fields
- Specifies name of graphics file to import into Word.
- Specifies format in which file was created.
- Graphic created with Lotus 1-2-3.
PCX - Picture created with PC Paintbrush.
- Files printed to disk using HPGL instruction set
supported by Hewlett-Packard ColorPro (7448A).
EPS - Encapsulated postscript. If file contains embedded
TIFF file, can be previewed with print preview.
Best resolution when printed with Postscript printer.

PostScript - Postscript print file. Generated by another program
using PostScript driver and printed to disk or file.

print file - Generated by another program and printed to file.

Capture - Created with Capture.COM screen capture utility.

Tutorial: Layout and Graphics
Using: Ch, 22, "Layout Features for Graphics..."

HL NEW_WORD.DOC

Figure 5
Compatible Graphic Formats

PRINT PREVIEW: Exit Jump Optioms Print

Pg3 Pg4

Use Pglp and Pgbn to scroll through document
9

Figure 6 - Print Preview

NL NEW_WORD . DOC

Figure 6
Print Preview

is a circle, text wrap will be around an
imaginary rectangle containing the circle.
Although the graphic can be sized, the
bad news is, that is all you can do with it;
no rotation, flipping or reversing is availa-
ble.

All that will have to be done with-a
graphics program. With the Library Link
Graphic command, the name and path to
your graphic image is inserted into the
document, including the necessary hid-
den text. Next, the Format pOsition com-
mand is used to size and position the im-
age on the page. By setting the option
“show layout”, the rectangular frame
around the image will show on screen and
text will wrap around, allowing you to see

the effect of changes in real-time.
Included with Word is a screen cap-

ture program to provide graphics from

your programs. Besides capturing the

screen, it can rotate the image and crop it. -

This program was used to capture the
Word screens you see here.

On the Print menus, you will find a
new choice to change the graphics resolu-
tion and a preView function. Preview
gives you a look at one or two pages as
they will print, including graphics. Figure 6
is two pages of this article. The two pages
may also be shown as facing pages, as in a
book. Running heads, footnotes, page
numbering and the like all show on
screen in greeked format. Around 18

points in size text starts to become reada-
ble. This feature appears to be a subset of
the Pageview program which was availa-
ble free with 4.0. Unlike Pageview, no
zoom feature is provided and no edits,
even margin changes may be made. But
then, you don't have to exit Word to use
it, either.

If you look close at the left side of the
preView screen, you will notice a small
horizontal bar, like a hyphen. It appears to
be the same little bar you see with the
normal document on screen and shows
you your relative position in the file. Click-
ing on the left side scrolls around in the
document here, also.

A while back | had an occasion to
want a document with odd pages having
a wide right margin and even pages with a
wide left margin. Now, the reverse is very
easy to do with gutter margins. | struggled
for some time and finally gave up and
modified my layout. Later, after the proj-
ect was finished, | discovered a method
using one division format for odd pages
and another for even. | think it would
have worked, but lo and behold, 5.0 in-
cludes a “mirror” format to do just what |
was trying to do. Maybe they do listen af-
ter all!

Some other improvements | have
noted include:
® A selection for running heads to start at

the paper edge (the standard prior to
5.0) or at the left margin. Now if you
change margins, it is not necessary to
redo all the running heads.

® Default command for Library Run is
“command”, to load command.com
as a shell. This allows you to run sever-
al commands before returning to Word
without having to remember to type
“command”. You might want to
change your prompt to something like
"Type EXIT to remind you you are in a
shell. See Figure 7 for a suggestion to
accomplish this in a batch file.

e During installation, setup allows you to
preselect some of the default settings,
such as showing or not showing the
menu and the default paper size.

® Side-by-side paragraphs and columns
can be shown that way on screen and
still be edited.

* Several changes in function key assign-
ments. CTRL-F4 now switches text be-
tween upper- and lowercase. ALT-F4
toggles show layout. ALT-F7 is show
line breaks and CTRL-F9 is print pre-
view.

* Markings on the ruler will correspond
to either 10 pitch or 12 pitch character
widths, depending upon the setting for
“measure” in the Options menu.

Yet another feature new to Word is
one called “bookmarks”. Besides the ob-
vious use to return to a selected spotin a
document, they can be used for cross-ref-
erencing. For example, you might have an
entry on page 25 where you refer readers
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cd \word\data

prompt Type EXIT $p$g
word

prompt $pS$g

cd \

tbatch file to call Word and change prompt

Figure 7

to an earlier page. By using the bookmark
feature your reference to the previous
page will be updated if subsequent edits
change the page number. Besides pages,
you can refer to illustrations, tables, or
paragraphs that are automatically num-
bered.

So where does Word stand with
Word Perfect? In my opinion, they are in a
dead heat. Word still has much better
control over the typography. Word Per-
fect's use of font size terms like “Big” and
“Tiny” leave me wondering why anyone
bothered to think up the point system for

measuring type size. Word Perfect does
appear to have the edge on handling
graphic images because you can do more
than just size and place the picture.

The changes have done a lot to im-
prove Word; it has strength in the area |
need, which is good control over the
printed product.

:batch file to call Word and change pro
mpt

cd \word\data

prompt Type EXIT $p$g

word

prompt $p$g

cd N\ *

Continued from Page 46

Figure 12
The program to print all of the data by generic name

..This file is called CHECKDAT.PGM to print CHURCH.DAT
..This is to print all of the data by its generic name to
..aid in checking the data for accuracy

..Typed (date)

.PL 11

MT @

.MB @

.PO @

.DF CHURCH.DAT

.RV SORTNAME, ADDSTREET

CHURCH:
MAILING ADD:
STREET ADD:

&CHURCH&
&ADDMAILE
&ADDSTREET&
CITY/ST/ZIP: &CITY&, &STATEE
OFFICE PHONE: &OFFICEPH&
POSITION: &POSITIONZ
TITLE: &TITLE&

FIRST NAME: &FIRSTNAME&
LAST NAME: &LASTNAMEE
HOME PHONE: &HOMEPH&

.PA

.RV CHURCH, ADDMAIL, CITY, STATE, ZIP, OFFICEPH
.RV LASTNAME, FIRSTNAME, POSITION, TITLE, HOMEPH

&ZIP&

AA A A A A A A A A AR EZEZAAANAANANNA

rotary card file for lots of information; es-
pecially phone numbers. In about 10 min-
utes total, | copied, edited, tested, ad-
justed (“fine tuned”), and retested these
two programs to print these addresses

and phone numbers on my 2 X 4 inch ro-
tary file cards. The first program prints the
roster information and the second pro-
gram prints the phone listing. This way |
can look up a phone number by the

church’s name or the pastor’s name. Fig-
ure 11 is the print program to print the
addresses to the 2 X 4 inch rotary file
cards. The program for printing the phone
listing, named INDEXPH.PGM, has the
same changes in the print format that are
in the phone list for the roster in Figure 7.

| have written one more print pro-
gram that was not a part of the original
system. | wrote it when | was trying to
check my date entry in another system
with almost 100 data entries. This pro-
gram is called CHECKDAT.PGM and is
printed in Figure 12. | have found it to be
very helpful to me. You may find it is
helpful to you also.

If you have followed this article to
this point without giving up, and if you
typed these or similar programs and files,
you will be able to construct any other
data file and print program systems you
may need. Keep it as simple as possible to
get the job done, but do keep good rec-
ords and printed copies of your programs.
Most of all, remember that all of this work
is to do a job, not just to spend time at
the computer. It's time for the computer
to work for you. X

MOVING?

o™0

Don’t Miss A Single Issue!
Let us know 3-4* weeks before you move!

Can’t remember how to use the M5-DOS
‘COPY’ command? Forget the exact com-
‘mand line format for ‘ASGNPART". Too far
to go for the MS-DOS manuals on the shelf
on the otherside of the room? Why not just
type ‘HELP’ on the keyboard? You say it
comes back with “Bad command or file
name”? Itwouldn’tif you had HUG's HELP
program. With HELP installed on your hard
disk, all you need to do is type ‘HELP' fora
complete list of MS-DOS commands and
transients along with a brief explanation of
how each command works, as well as the
format for its use. HELP, HUG P/N 885-
8040-37, works on ALL Heath/Zenith
computers that run MS-DOS!
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Paul F. Herman
3620 Amazon Drive
New Port Richey, FIL 34655

SURVIVAIL KIT

The Technical Information Gap

Quite a bit of the mail comingin as a
result of this column is from Z-100 users
who crave in-depth technical information.
| can appreciate that, because [, too, am
interested in knowing everything | can
about the ‘100. And in recent times, there
doesn’t seem to be many places you can
turn to for such information . . . unless
you're lucky enough to have an active us-
ers’ group in your neighborhood.

As far as orphan computers go, the
Z-100 is pretty well documented. Zenith
published a decent technical manual for
the machine, and the service literature
and spec sheets describe its operation
with a fair amount of detail. Of course, if
you're not a Zenith Service Center, you
don’t have access to all the service litera-
ture, but most of the info you need to
program the machine is in the Z-100
Technical Manual (a two volume set).

Although most of the information
about the Z-100 hardware is available,
portions of it can’t be easily understood
by the novice. One of my goals in writing
this column is to try to bridge the gap be-
tween raw technical information and
practical applications. After all . . . having
the Motorola spec sheet for the MC2661
Enhanced Programmable Communica-
tions Interface in front of you is one thing
. . . but knowing what to do with it is
another,

I'd enjoy writing technical stuff every
column, but I'm afraid the average person
would quickly become bored with that.
So you techies are going to have to be pa-
tient — we'll bite off a chunk at a time.
You're in luck this month though, be-
cause I'm going to talk about program-
ming the Z-100 keyboard chip. If you're

just a casual programmer, don’t be scared
away. I'll try to keep it light, and throw in a
few code examples in BASIC.

How the Keyboard Hardware Works

The Z-100 keyboard circuitry is a
model of simplicity, or complexity, de-
pending on how you look at it. In addition
to the array of key switches, one might ex-
pect to find a bundle of individual gates
or encoder chips to convert the key
switch positions to key codes. But in-
stead, the keyboard circuit is composed
mainly of only four chips. The secret to
this low chip count is that the main key-
board encoder chip is a full-fledged 8-bit
microprocessor, complete with two /O
ports, 1000 bytes of ROM, 64 bytes of
RAM, internal clock and timer. The Intel
8741A Universal Interface Microcomputer
used as a keyboard encoder is really a lit-
tle computer that runs independently in-
side your Z-100. It has its own ROM pro-
gram which handles key code assign-
ments, autorepeat, and key buffering.
There are several other chips associated
with the keyboard circuit, but they are
used only to generate the key click, bell,
and reset signals.

Fanatical hackers might also want to
note that the program in the 8741A chip is
stored on a UV eraseable EPROM, so you
could actually modify the keyboard en-
coder programming if you want — the
programming instruction set is given in
the Intel spec sheet for the 8741A. | can't
even imagine why you would want to re-
program the keyboard encoder, but given
the possibility, someone will think of a
reason.

After seeing that the keyboard en-
coder is really a computer in itself, it's

easy to explain how the keyboard works.
The 8741A scans the keyboard switch ar-
ray by reading its two 1/O ports (one port
scans the rows, the other scans the col-
umns). When a switch closure occurs (or a
switch opening in up/down mode) the
key switch is identified, and an appropri-
ate key code is placed on the data bus.
The RAM in the encoder is used to pro-
vide a 17 key first-in, first-out buffer in
case the processor can't service the key-
board right away.

Programmable Features of
The Keyboard Encoder

The keyboard encoder can be pro-
grammed to operate in one of two differ-
ent modes. The default (power up) mode
is called the ASCIl scan mode. In ASCII
mode, the keyboard matrix is scanned un-
til a key is pressed. After the key switch is
read, scanning resumes to see if another
key will be pressed. Two keys, at most,
are read at a time and decoded (thus al-
lowing key modifiers such as SHIFT or
CTRL to be used). When one of the keys
are released, scanning resumes again. The
key codes read at the data port during
ASCII scan mode are the ASCII codes you
are familiar with. Special codes are gener-
ated for keys that don’t have an ASCII
equivalent (like the function keys).

The other mode of keyboard opera-
tion is called UP/DOWN (or event driven)
scan mode. In this mode, the encoder
scans continuously, regardless of what, or
how many keys are down. In addition to
generating a keycode when the key is
pressed, a unique keycode is also gener-
ated when the key is released. The key
codes read from the data port in UP/
DOWN mode are arbitrary codes, and not
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the standard ASCIl key codes. Each key
has a unique up and down code.

The ability to switch between normal
ASCIl mode, and UP/DOWN mode, is
one of the nice things about having a
microprocessor for a keyboard encoder.
Instead of requiring a totally different key-
board circuit, all that is necessary is for the
internal encoder program to use a differ-
ent scanning algorithm.

In addition to the two scan mode
choices described above, you may also
select how keystrokes will be detected by
your program. The way it is normally done
(by the BIOS) is by using a hardware inter-
rupt generated by the keyboard encoder
whenever a key code is available at the
data port. This interrupt is serviced by an
interrupt routine which reads the key-
code, and places it in the type-ahead-
buffer. Alternatively, you may tell the key-
board encoder not to generate interrupts,
in which case you will need to continu-
ously poll the keyboard status to see
when a key is struck. More on this later.

Another feature that can be enabled
or disabled by software is the key autore-
peat. When enabled (the default), this
feature will cause the key to automatically
begin repeating after it is held down for a
short time. The repeat rate (11 keys per
second) cannot be changed by software,
although the FAST REPEAT key can be
used to jump it to 28 keys per second.
The FAST REPEAT key will cause the key
to repeat even if autorepeat is disabled.

We all know that the Z-100 keyboard
makes a little click sound when the keys
are pressed (and released, in UP/DOWN
mode). This feature can also be turned off
with software. The key click is generated
by the same circuit and oscillator as the
bell sound. Both are 1 kHz tones, but the
short 10 ms duration of the key click
makes it sound like a ‘click’.

Lastly, your program can disable the
keyboard encoder completely, so that all
keystrokes will be ignored. After disabling
the keyboard, the only way to get it back
again is to send an ‘enable keyboard’
command, or do a master reset (CTRL RE-
SET).

For further information about the op-
eration of the keyboard encoder, you
might want to refer to the Z-100 Technical
Manual. A fairly detailed description is
given on theory of operation and pro-
gramming of the encoder.

Let the Programming Begin!

‘Nuff talk. | think we're ready to do
something with the keyboard encoder.
There are three ports that are used to
communicate with the encoder chip;

Data Port @F4H i 24
4 decimal
Command Port @F5H R 24
5 decimal
Status Port @F5H . 24
5 decimal

BASIC Program to Experiment with Keyboard Encoder Commands

100 REPEAT=0 : GOTO 14@

118 PRINT"Hit 'R' to toggle AutoRepeat feature..."

130 IF INPUT$(1)<>"R" THEN 110

140 IF(INP(&HFS) AND 2)=2 GOTO 140
150 IF REPEAT THEN REPEAT=0 :
168 GOTO 110

OUT &HFS,2 ELSE REPEAT=1 :

OUT &HF5,1

Listing 1

The data port (at OF4H) is a read-only
port. (What would you expect a keyboard
to do with data you wrote to it, anyway?)
The command port (at OF5H) is used to
tell the keyboard encoder chip what you
want it to do. And the status port (also at
OF5H) is used to see if the keyboard pro-
cessor is ready, or if there is a keycode
available on the data bus. Obviously, the
command port is a write-only port, and
the status port is a read-only port. (Other-
wise, how could they be at the same ad-
dress?)

The most obvious thing we might
want a program to do with the keyboard
encoder is read keystrokes, but let’s leave
that for a minute. It's easier to demon-
strate how to write commands to the key-
board encoder by writing a program that
does some other things. How about a
sample program that enables or disables
the autorepeat feature. (We could also do
a simple program that turns the key click
on or off, but | think that subject has been
run thoroughly into the ground in every
Heath/Zenith publication | have ever
read.)

Consider the simple BASIC program
shown in Listing 1. Line 100 assures that
the keyboard encoder starts out in autore-
peat mode. Line 130 waits for you to hit a

key. If the key is a capital ‘R, the
autorepeat mode is toggled on or off, oth-
erwise, the prompt message is re-dis-
played. Line 140 is a loop that checks to
make sure the keyboard processor is
ready to accept a command. Actually, at
the speed which GW-BASIC executes
commands, there isn't any way the pro-
gram could keep up with the keyboard
processor, so this line could be elimi-
nated from the listing without any ill ef-
fects. But it is included here to demon-
strate good programming practice. If you
program in assembly language or a com-
piled language, you're looking for trouble
if you don't poll the keyboard processor

status before issuing commands. Line 150

of our program is where the keyboard

encoder receives its orders.

Every time you want to send a com-
mand to the keyboard encoder, you
should do two things;

1. Check bit 1 of the status register to
make sure the keyboard processor is
ready to accept a command. If bit 1 is
zero, it's okay to proceed.

2. Write the command to the command
port.

Want a simple subroutine that can be
used to issue any command to the key-
board controller? Listing 2 gives versions

Routines to Issue a Command to the Keyboard Encoder
BASIC Routine (Command Byte is in Variable C)
1000 IF(INP(&HF5) AND 2)=2 GOTO 1000

1010 OUT &HF5,C :

RETURN

Listing 2a

‘C’ Language Routine
(Command Byte is Passed as an Argument)

keycom(c)
int ¢;

|

while(inp(@xF5) & 2));
outp(@xF5, c);

Listing 2b

Assembly Language Routine
(Command Byte is Passed in Register DL)

KEYCOM PROC NEAR
IN AL, @F5H
TEST AL, 2
JNZ KEYCOM
MOV AL, DL
ouT @F5H, AL
RET

KEYCOM ENDP

Listing 2c

52

June 1989



of such a routine in BASIC, ‘C’, and assem-
bly language.

By now you must be getting curious
about what types of commands are avail-
able, other than the ones to turn autore-
peat on and off. Table 1 gives a complete
list of the commands that can be sent to
the keyboard encoder.

You can try experimenting with some
of these commands using your own varia-
tion of the BASIC program presented
above. Try modifying the program to turn
the key click on/off, or enable/disable the
keyboard. May | strongly suggest that you
save your first trial of the keyboard disa-
ble/enable program on disk before trying
it, because if you did something wrong
you may have to reboot to regain control.

Experimenting with the Scan Modes

Now that we're all experts in sending
commands to the keyboard encoder, it's
time to move on to more urgent matters. |
know that turning the key click on and off
is a pretty impressive maneuver, but we
generally expect more from a well round-
ed keyboard interface program. In partic-
ular, it would be nice if it would tell us
what keys are being pressed.

As mentioned above, the Z-100 of-
fers two different methods of scanning
the keyboard, and we're going to try both
of them. The sample program shown in
Listing 3 serves two purposes; it demon-
strates how to use either mode with a BA-
SIC program, and it also tells you what key
codes are being generated (for those of
you who don’t have access to the key
code tables in the tech manual).

Some explanations are in order . . .

After you select which scan mode
you would like in line 100, the program
writes a command to the keyboard which
disables the hardware interrupts gener-
ated by the encoder. If we don't do this,
then nothing will happen in our BASIC
program, because BASIC's keyboard inter-
rupt routine will steal all the keystrokes
before we get ‘em. Even after disabling
the hardware interrupt, you'll still notice
that a character comes up missing now
and then (in other words, you hit a key
and no key code number is displayed).
This indicates that BASIC is still lurking in
the background somewhere, watching
over things. Further evidence of this ‘big
brother’ feature of BASIC is that if you
continue to hit Control-C, you can regain
control (when using ASCII scan mode). As
an interesting aside, when you are in UP/
DOWN mode, you can sometimes cause
the program to break by hitting the ‘G’
key, since the down code for ‘G’ is an
ASCII three, which is the same as Control-
C. Of course, once you break out of the
program, you are stuck in UP/DOWN
mode, which is sure to cause unexpected
results, followed quickly by a crash. Moral
of the story . . . be sure to save the sample
program before trying UP/DOWN mode.

Keyboard Encoder Command Codes

CODE
COMMAND (in Hex)
Reset 00
AutoRepeat ON 01
AutoRepeat OFF 02
Key Click ON 03
Key Click OFF 04
Clear FIFO buffer 05
Generate Key Click 06
Generate Bell 07
Enable Keyboard 08
Disable Keyboard 09

Event Driven (UP/DOWN) Mode

ASCII Scan Mode 0B
Enable Interrupts oC
Disable Interrupts oD
Table 1
Back to the program . . . line 120 is

where we select the proper command;
0AH for UP/DOWN mode, or 0BH for
ASCII scan mode. Line 150 is a loop simi-
lar to the one we used to make sure the
keyboard processor was ready to accept a
command. Except this loop is checking to
see if a key code is ready at the data port.
If bit 0 of the status register is set (1), then
a key code is ready, otherwise, keep try-
ing. This method of reading the keyboard
chip is referred to as ‘polling’.

Line 160 is responsible for reading
the key code from the data port, and dis-
playing it on the screen. And the code at
line 500 is the little subroutine from List-
ing 2 that sends a command to the key-
board encoder.

This sample program is really rough,
but | wanted to keep it as simple as possi-
ble, and still demonstrate how to access
either scan mode. Obviously, if you are
going to write a program that uses UP/
DOWN mode, you would want to make
sure that the keyboard is left in ASCII scan
mode before you exit. Otherwise, DOS
wouldn’t have a chance.

You may have noticed that | haven't
mentioned anything about ‘alternate key-
pad mode’ or ‘key expansion’. These spe-
cial keyboard functions are implemented
by the Z-100 firmware — not by the key-
board encoder. Whenever you read the
keyboard encoder directly (through poll-
ing, or an interrupt routine) all you get is
the raw key scan codes.

What Use is All This?

A good question! Almost every pro-
gram you write will probably be quite
content to use the normal language key-
board interface functions. In BASIC, the
INPUT, INPUTS, and INKEY$S commands
will handle just about any situation | can
think of. GW-BASIC even has the ability
to implement event-trapping subroutines
via its ON KEY command.

Pascal and ‘C’ also have a falrly nice
set of keyboard input functions, as long as
you can be content with using the normal
ASCII scan mode. If you are an assembly
language programmer, MS-DOS function
calls offer a good keyboard interface, but
again, you are limited to the ASCIl mode.

As far as | can see, there are only a
few legitimate reasons for going to the
trouble of accessing the keyboard encod-
er directly;

1. A memory resident routine may want
to avoid using any DOS function calls.

2. You may want to prevent any other
programs from intercepting your pro-
gram's keyboard input.

3. You may have a real-time application
that requires use of the UP/DOWN
mode.

Reason number one is probably not a
valid excuse for going directly to the key-
board hardware. Even though DOS is not
re-entrant, you can solve this problem by
calling a BIOS keyboard input routine.
Not only is this much simpler than writing
an entire keyboard input routine yourself,
but it also allows you to take advantage of
the BIOS type-ahead-buffer.

Reason number two is valid, provid-
ing your program must maintain control.
Accessing the keyboard hardware directly
will prevent most (but not all) memory-
resident utilities from working. If this is
your intention, then have at it. Just keep
in mind that this technique will generally
cause your program to be labeled as ‘ill-
behaved'. (As opposed to ‘well-behaved’
programs, which follow all the rules, and
only use DQOS function calls).

Reason number three is the best ex-
cuse for writing your own keyboard input
routine, and is probably the least under-
stood of all. What do we mean by a real-
time application? Well, the most com-
mon type of real-time programs are
games, but any type of program that de-
pends on knowing exact key movements

BASIC Program to Experiment with Keyboard Scan Modes

100
110
115
120
130
150
160
500
518

CLS:INPUT" ) ASCII Scan Mode
C=&kHD : GOSUB 500
GOSUB 508

PRINT INP(&HF4) : GOTO 150

OUT &HFS5,C : RETURN

IF M$<>"1" AND M$<>"2" THEN BEEP :

2) UP/DOWN Scan Mode "L M$

GOTO 100

IF M$="1"THEN C=&HB ELSE C=&HA
IF(INP(&HF5) AND 1)=8 THEN 150

IF(INP(&HFS) AND 2)=2 THEN 130

Listing 3
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might be a candidate for UP/DOWN scan
mode.

An Interrupt Driven UP/DOWN Mode
Keyboard Input Routine

If you are writing a program that
needs to use the UP/DOWN scan mode,
the most versatile way of doing it would
be to use the interrupt driven mode of
operation, and write a simple interrupt
routine that services the keyboard inter-
rupts. Why not simply poll the keyboard?
Well, the main reason is that this ties your
program down to polling duties, when it
could be doing something more produc-
tive. By using interrupts, the keyboard in-
terrupt routine will automatically service
any incoming keystrokes without any at-
tention from your application program.
Then when your program is ready for a
key code, it can simply pull one out of the
key buffer.

The assembly language program
shown in Listing 4 gives a working, practi-
cal example of how an interrupt driven
keyboard routine might be implemented.
This program uses the UP/DOWN mode,
but it can be easily converted to use the
ASCII scan mode by simply changing the
key code equates, and omitting the code
that places the keyboard encoder into the
UP/DOWN mode.

To assemble this listing into an .EXE
program, you'll need the Microsoft MASM
assembler, and the LINK object module
linker. Create a source file named UD-
TEST.ASM using a text editor, and then is-
sue the following commands;

MASM UDTEST;
LINK UDTEST;

Here’s a brief explanation of how the
program works. The main line program
begins at the START label. This is the entry
point when the program is invoked from
DOS. The program first saves the original
keyboard interrupt vector which points to
the BIOS interrupt routine. We need this
vector so that interrupts not generated by
the keyboard can be passed to the origi-
nal routine, and we also need to save the
vector so it can be restored when we end
our program. Next, we install our own
keyboard interrupt routine (KBD__INT) in
the interrupt table. The keyboard encoder
is placed into the UP/DOWN mode, and
finally, we call the main program routine
(TESTIT).

When the TESTIT routine returns
(ESC is entered at the keyboard), we need
to clean up before we quit. The keyboard
encoder is put back in its default ASCII
scan mode, and the original BIOS key-
board interrupt vector is restored to the
interrupt table. Then we return control to
DOS.

The TESTIT routine allows us to move
a 'dot’ around on the screen by pressing
the arrow keys. This is a very simple rou-
tine that essentially does nothing, except
provide us with a demonstration. In fact,

assembly language program.

Listing 4
; UDTEST: This program demonstrates how to use UP/DOWN scan mode in an

It sets up its own keyboard interrupt routine,

; switches the keyboard to UP/DOWN mode, and then allows you to move an
asterisk (dot) around on the screen using the arrow keys.

INT_KD
pt
ESC_K
UP_K
DOWN_K
RIGHT_K
LEFT_K

STKSEG
STKSEG
DATSEG

KEYCODE
CLS

CURSON
up
DOWN
RIGHT
LEFT
DATSEG

PGMSEG

START:

S5T1:

S5T2:

TESTIT

TEST1:

segment
db
ends

segment

ends

segment
assume

mov
mov
mov
mov
int
mov
mov
push
mov
mov
mov
mov
mov
int
pop
in
test
jnz
mov
out
call
in
test
jnz
mov
out
mov
mov
mov
mov
int
mov
mov
int

PROC
mov
mov
int
mov
mov
cmp
je
mov

equ 46H ; keyboard/vertical sync interru
equ 4FH ; ESC key down code
equ 3BH ; UP arrow key down code
equ 3AH ; DOWN arrow key down code
equ 33H ; RIGHT arrow key down code
equ 3FH ; LEFT arrow key down code

stack

1@ dup(?) ; don t need much stack

db ] ; current key code

db 27, 'x5! 27, B! ; initialize screen

db 'Use arrow keys to move dot, or ESC to end...'

db 27,'Y",43,71,'*' .27, 'D§'

db 27, 'y5%"' ; turn cursor back on

db v ,8,27, 'A% 27, 'D§’ ; move dot up

db vt ,B,2T7,'B* 27,'D§' . move dot down

db ' *1,27,'D§' ; move dot right

db ' ',8,8,'*" .27,'D§" ; move dot left

cs:PGMSEG, ds:DATSEG, ss:STKSEG, es:nothing

ax, DATSEG
ds, ax

al, INT_KD
ah, 35H

21H
¢s:BIOS_I, bx
cs:BIOS_I+2, es
ds

dx, offset KBD_INT
ax, PGMSEG
ds, ax

al, INT_KD
ah, 25H

21H

ds

al, @FSH

al, 2

ST1

al, @AH

@F5H, al
TESTIT

al, O@F5H

al, 2

ST2

al, @BH

@F5H, al

dx, c¢s:BIOS_I
ds, c¢s:BIOS_I+2
al, INT_KD
ah, 25H

21H

ah, 4CH

al, @

21H

near

dx, offset CLS
ah, 9

21H

al, KEYCODE

dx, offset UP
al, UP_K

TEST2

dx, offset DOWN

; clear screen,
: and put '*'

; get our data segment

; save system keyboard interrupt

; now, install our interrupt routine

. put keyboard in UP/DOWN mode

; call the main program
; put kReyboard in ASCII scan mode

; restore system interrupt vector

; return to DOS showing no errors

turn cursor off
in center

; get the current key code command

; UP arrow key?
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cmp al, DOWN_K
je TEST2
mov dx, offset RIGHT
cmp al, RIGHT_K
je TEST2
mov dx, offset LEFT
cmp al, LEFT_K
jne TEST4
TESTZ: mov ah, 9
int 21H
mov cx, 4006H
TEST3: loop TEST3
TEST4: cmp cs:KEYBUFF, 0
je TEST1
mov al, cs:KEYBUFF
mov cs:KEYBUFF, @
cmp al, ESC_K
je CLEANUP
mov KEYCODE, al
jmp TEST1
CLEANUP : mov dx, offset CURSON
mov ah, 9
int 21H
ret

TESTIT endp

; DOWN arrow key?
; RIGHT arrow key?

; LEFT arrow key?
; if none, skip it

; move the dot
; slow things down a bit

; wait for another key code from

; the keyboard interrupt routine

; get the keycode

; reset to show no keycode available
; is this the ESC key?

, yes, prepare to quit

; otherwise, store as current code

; process the key code

; turn cursor back on

; KBD_INT is our keyboard interrupt routine

assume ©s:PGMSEG
KBD_INT:push ax

in al, @FSH
test al, 1
je JMPBIOS
in al, @F4H
mov cs:KEYBUFF, al
mov al, 2@H
out @F2H, al
pop ax
sti
iret
JMPBIOS:pop ax
jmp dword ptr cs:BIOS_I
BIOS_I dw 8.8
KEYBUFF db 4]
PGMSEG ends
end START

check keyboard status
if none available, must be
vertical retrace or light pen

get key code

save it in buffer

tell interrupt controller that we
have serviced the interrupt

and return from interrupt

; do a far jump to the BIOS interrupt
H routine so it process interrupt

; BIOS interrupt routine address
; keycode buffer (small buffer, eh?)

IS OUGHTA BE Groop... T JusT SWITERED clum ZI's MENAS WiTW McDonab's 12

ﬁ R S\
o)
= ham

since this program doesn’t do anything of
philosophical significance, it would have
been a lot easier to simply poll the key-
board instead of using an interrupt rou-
tine. (In effect, our program is simply poll-
ing the one byte key buffer, instead of the
keyboard encoder’s data port) But the
idea here is to demonstrate how to write
an interrupt driven keyboard routine.

The real heart of our program is the
short interrupt routine which begins at the
label KBD__INT. This isn't really a part of
our main program, but is a separate little
piece of code that gets called everytime a
key is struck. It is invoked automatically
everytime a keyboard interrupt occurs.
The first thing our interrupt routine needs
to do is check the keyboard status to
make sure a key code is available. You
might ask why this is necessary, if the in-
terrupt was caused by a key being struck.
The answer is that the particular interrupt
used by the keyboard is also used by the
video display to signal a vertical retrace,
and by the light pen.

If we check the keyboard status and
find that a key is not ready, we can safely
assume that the interrupt was not gener-
ated by the keyboard, and simply jump to
the original BIOS interrupt routine. If a key
code is ready, our routine reads it, and
stores it in the key code buffer. A normal
program might want to have a buffer that
is slightly larger than one byte, in order to
prevent keystrokes from being lost while
the program is doing other things. This
key code buffer is normally referred to as
a type-ahead-buffer. Of course, if you
want to implement a type-ahead-buffer,
you'll need to write special routines that
take care of storing and retrieving key
codes from the buffer. That's one nice
thing about using DOS, or the BIOS, for
keyboard input — all this overhead stuff is
taken care of for you.

Once the key code is saved, the last
thing we need to do is tell the interrupt
controller we are done processing the in-
terrupt. This is done by sending a 20H to
port OF2H. | dont want to get into a dis-
cussion of the 8259A interrupt controller
chip here, so just take my word for it. If
you don't do this, nothing will work. You
might be asking, “how come we didn't do
that before jumping back to the BIOS,
when a key wasn’t ready?” The answer ...
the BIOS interrupt routine does it when it
is done. You'll also notice that when we
process the interrupt ourselves we must
use an IRET instruction to return, but if no
key code was ready, the BIOS interrupt
routine will issue the IRET.

Wrapping It Up

In the last installment of “Z-100 Sur-
vival Kit”, | included a Question & Answer
section. | plan to include Q&A most of the
time, but there just isn’t going to be room
this month. | promise to do better next
time. Until then . . . be sure to keep in
touch!
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What Could Be Better than a Full System
Upgrade?

Full System Upgrades aren't mere circuit
boards, modifications, or kits! We take your
original drives (and other components) and
move them into a new chassis. The result is an
almost entirely new machine indistinguishable
from a unit right off the production line! No
compatibilty problems, & all work is performed
by factory authorized service technicians.

The Cost? A Small Portion of What a New
Computer Would Cost You!

That's right! Since First Capitol uses parts
from your old machine in the new cabinet, you
only pay for what you need - and you receive a
built-in trade-in credit for your old machine!
We'll even provide trade-in credit for any third-
party products which won't work in the faster
machines towards replacements - and install
them for you at no extra charge!

So, What's the Catch?

The catch is that since these upgrades involve
components from your old computer, you'll lose
use of that machine for about a week (counting
shipping time in both directions). However, we
will schedule your system upgrade before you

Some People Are Still Searching
(and Searching) for a Better Way
to Upgrade Their Systems than
First Capitol Computer's Full
System Upgrades...

send it to us to minimize the lost time, and
we'll make every effort to turn the machine
around within 48 ours of receipt.

Still Searching for Impossible Dreams?
We can wait, but pricing and availability on
the best upgrade for you might not! Offers
subject to change without notice! Better to lock
your upgrade in now, while there's still time!
Prices listed below are based upon models
available at the time this ad was placed. Call
for current prices, availability and full details.

Upgrades Currently Available

-Zenith Data Systems Upgrades-
FCC-150/286-UP: Z-151/2/8/9 or Z-161 to Z-286 80286 AT
compatible (16 bit). $1295.

FCC-150/248-UP:  Z-151/2/8/9 or Z-161 to Z-248/12 12MHZ
80286 AT compatlble $1895.

FCC-150/386-U Z-151/2/8/9 or Z-161 to Z-386 16MHz
80386 computer. $2495.

FCC-150/38625: Z-151/2/8/9 or Z-161 to Z-386/25 256MHz
80386 computer. $4795.

FCC-150/38633: Z-151/2/8/9 or Z-161 to Z-386/33 33MHz
80386 computer. $5695.

FCC-248/386-UP: Z-241/248 to Z-386/16 16MHz model (32
bit processor). $2095.

FCC-248/38625: Z-241/248 to Z-386/25 25MHz model (32
bit processor). $3995.
FCC-248/38633: Z-241/248 to Z-386/33 33MHz model (32

bit processor). $4895.

-First Capitol Clone Upgrades-
FCC-150/CL-AT: Z151/2/8/9 or Z-161 to First Capitol
12MHz CL-AT (16 bit) Clone. $995.

FCC-150/CL.3825: Z151/2/8/9 or Z-161 to First Capitol
25MHzCL-386/25 (32bit)Tower.$2295.

1 Z2-241/248 to First Capitol 25MHz
CL—386f25 (32 bit) Tower. $1795.

These Also Work on Kit Models!

Add 2% shipping and handling (plus 6.725% sales tax, if a
Missouri resident).

i #16 Algana
E’rsg ’ St. Peters, MO 63376
apito Orders: 1-800-TO-BUY-IT

== Computer Technical: 1-314-447-8697

Reader Service #105



Graphics Printer
or Epson FX?

Part 1

Choosing a Lightwelight Printer,
and What Characters You Get

When | bought my ZW-148, there
wasn't much cash left over for the printer.
This must be a common problem with
amateurs. | decided to go for a simple 9-
pin dot matrix printer with the mechanical
features | wanted, and program the logic |
needed. For this, | was helped by four
years at work looking after a mixed bag of
now nearly a hundred printers, of differing
makes and models. I'm satisfied with the
results; | can get up to about half the qual-
ity of a laser printer, and | can do anything
the big office printers do (although they
do it a helluva lot faster). | hope my expe-
rience may interest REMark readers.
These articles, based on the work I've
been doing and also several inches of
technical manuals on my shelf, should
help you to get even more out of your
small printer.

First of all, what we're talking about.
The lightweight 9-pin printers have a
printhead about the size of a walnut, and
are fairly flat. Compare this with the 24-
pin office printers, which have a much
heavier head and correspondingly power-
ful drive motors. The big printers usually
have safety interlocks to prevent you from
running them with the covers open,
whereas you can run a 9-pin printer with-
out the covers - but keep your fingers out
of the way!

Choosing your printer

If you've already got your printer, 'l
try to show you how to get the best from
it. If you haven’t bought it yet, here are a
few points to watch for. First of all, decide
what size paper you want to use. A 10"
platen will let you print office stationery in
portrait format only. Ask yourself whether
you also want to use landscape format of
11" x 14" stock (or both!) and choose

John A. Day
5 rue Sauer
T7750@ Chelles
FRANCES

your width accordingly. Don‘t forget that
an awkward document can be printed
more easily on 11" x 14" and then re-
duced to standard format on a good
photocopier; the result is much crisper
than with a 100% copy ratio. 132 column
continuous forms run to 15" or 16" wide;
my 16-1/2" platen will take almost any-
thing, including European DIN A3 paper
in landscape position. You can get more
on a line by using narrow, condensed
characters; check the printer specifica-
tions and your eyesight.

For continuous forms the tractors can
either push or pull. If they are above the
platen and pull the paper away from the
print area, buy a bigger wastebasket at the
same time; every time you detach a docu-
ment, you will leave one unused sheet in
the tractors. Also, this sort of tractor may
not let you reverse-feed the paper.
Pushers let you tear off at the last sheet,
and give nearly as good control of the
forms. If you use cut sheets, look for auto-
matic loading: you drop the sheet be-
tween the paper guides and press “Top
Of Form” and the printer moves the paper
to the print position. The bail bar must
open to accept the paper, and snap shut
at the right moment to feed the tip of the
sheet past the top cover. Best loading is
obtained if the printhead is near the mid-
dle of the paper to give extra guiding, but
this means a separate mechanism for the
bail bar. You will probably have to make
do with a more simple device, where the
printhead moves over the right stop to

nudge a lever linked to the bar and open
it, then moves back into the print area to
close the bar again. Check whether cut
sheets can be loaded easily by hand;
there are printers which can mix the paper
up with the ribbon unless you have a
sheet of bristol to poke into the paper
path to help it around. For a lot of work
with cut sheets, think about an automatic
sheet feed (ASF) - but try it with your own
forms before buying. This is particularly
true with multi-part forms; we spent a lot
of time once at the office discarding part 6
on all our invoice stock because our ASF
baulked at more than five copies. Finally,
if you switch often from continuous forms
to cut sheet and back again, there are
printers with a push-button change. They
reverse-feed continuous forms to clear
the platen and free the cut-sheet slot, and
also disengage the tractors so that the
forms can stay behind without advancing.
However, this is mostly to be found on
more expensive machines.

Now, look at character widths and
styles. Every machine has the size | never
use, 10 characters per inch (cpi). 12 cpi
has a much more professional appear-
ance. Look to see how many of the fol-
lowing pitches a printer can give: 20, 18 or
17,12, 10, 9 or 8.5, 6, 5. For correspond-
ence, you will need Near Letter Quality
(NLQ); can the printer give it in all
pitches? 17 or 20 cpi NLQ is not really
necessary, but 12 cpi NLQ is. Can it print
bold NLQ? The basic NLQ style is
Courrier or Prestige, which looks like ordi-
nary typewriting. Your printer may accept
cartridges or PCBs (printed circuit boards)
with extra fonts; | always use Gothic in-
stead of Prestige, as the sans-serif charac-
ters are crisper. Quadro is another sand-
serif, a bit squarer than Gothic. Beware of
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Anelia: it's a beautiful typeface, but | had
to write my own printer drivers for my
word processors to be able to use it.

Print wires - the pins that strike the
paper - come in various thicknesses, from
about 0.2mm up. If you intend on using
NLQ fonts or high-resolution graphics, try
to find a machine with wires between
0.2mm and 0.3mm thick. For mainly draft
printing, fine print wires will give you a
rather light image, and you will want
something heavier. The difference in im-
age quality between thick pins and thin
pins is quite visible to the naked eye. To
get an idea of pin size, look at a vertical
draft line with a magnifying glass. If the
dots touch each other, the pins are too
thick for high-resolution work. At 0.33mm
pin diameter, the dots nearly touch each
other, but you can just make out a white
space between them when the ribbon is
new.

If you intend to develop software us-
ing a lot of special codes for the printer, a
hex dump capability is useful. This is ob-
tained by pushing a particular panel
switch combination while tumning the
printer on; then, instead of printing in the
usual way, the printer types the hex codes
of everything it receives, including all con-
trol sequences. I've used this often for fast
debugging, particularly with proprietary
software when this was the only way to
find out what the program was actually
sending. And if you intend to print self-ad-
hesive labels - check how easy it is to get
at the paper path. If a label comes off the
backing paper under the platen, it will
wind around the pressure rollers and you
may have to strip everything down to re-
cover it. Never reverse-feed labels.

The best link to your computer is via
a standard Centronics parallel connec-
tion. As well as data, this carries fault, off-
line and paper-empty signals. You can
also use a series interface, for example, if
the parallel port is already occupied by
something else; but you won't get full sta-
tus information in this case. Printers can
have both interfaces as standard, a series
as extra, or a removable interface drawer
where you can put one or the other.

Finally, look at ribbon cost. Unless
you print thousands of pages, ribbons will
dry out before they wear out because of
the long loop of exposed ribbon across
the page width. This is unavoidable, be-
cause the small drive motors on light-
weight printers can't support the extra
weight of a ribbon cartridge on the
printhead. It does mean that ribbon life is
measured in months, and not in millions
of characters. Some printers have the car-
tridge at one end of the platen with a
double loop of exposed ribbon; | would
expect them to dry out twice as fast as the
cartridges which reach the full platen
width.

Every printer is reliable, according to
the salesperson. | have my little list of

printers not to be used for seminars or
training, but most seem ok if only one
person uses them. When you‘ve chosen
the make you want, try and find some-
body who's already got one and ask him
about repairs.

How it works

All small matrix printers follow the
same mechanical principles. The head
moves across the paper at 15 to 20"/sec,
printing on the fly. The platen only moves
when the head is stopped; a stepper mo-
tor gives precise control. The solenoids
which activate the print pins are rated for
about 1000 strikes/second, correspond-
ing to a 1/60" pitch on the paper. The cur-
rent standard vertical spacing between
pins is 1/72”, but you may still find
printers built to the old specification of
1/60". Whichever is fitted, the platen
stepper motor will be geared so that three
steps correspond to the distance be-
tween two adjacent pins - which puts the
old step at 1/180”, and the new at
1/216". The head needs about 3/8" to get
up to printing speed, and another 3/8" to
stop, so you can't print closer than this to
the platen ends; this doesn’'t matter, as
you always leave a small margin on any
document.

Now is the time for some WARN-
INGS. Many printer instructions could
drive the solenoids at up to 2000 strikes/
second, which would rapidly damage
them. Whenever you are using com-
mands which don’t go through the stand-
ard character generators, add program
code to check specifically that you are
not driving the printer beyond its ratings.
Stay near the printer when you are using
new or unfamiliar software; if the head
stalls or whines, switch off immediately.
Otherwise, you will burn out power tran-
sistors (it's happened several times at the
office), and that means expensive work-
shop repairs. Manufacturers don’t often
quote the duty cycle, but you risk
overheating at over 70% - this means to
use 5 or 6 pins only if you want to score a
line right across the page. If you need a
heavy block firing all pins, like the ASCII
character 219 (DB hex), then don't print
on more than 70% of the line. Also, while
we're on the subject of warnings, read the
handbook on paper and head settings. If
you have a manual setting for forms or cut
sheets, remember that if it's set the wrong
way, sheets will slip, and forms will jam af-
ter less than five minute’s printing. The
printhead must be set at the right distance
from the paper. If it's too close, it will drag
on the ribbon and you will end up with
bald gearwheels on the ribbon drive
mechanism (on one make of printer | use,
a careless user can strip the gears in 15
minutes). Also, the head can catch on the
edge of the paper if you print right up to
it, which will offset further printing and
you'll end up printing on the platen to the

right of the paper. A head too far from the
platen is noisy and wears out fast. Re-
member to clean the platen periodically,
particularly if you've been printing with-
out paper (it does tear sometimes) or if
you use NCR chemical copy sets - these
last quickly coat the platen with an invisi-
ble slippery film. If the platen is greasy,
cut sheets will slip, and an ASF will tend to
feed paper skewed and tear it.

We have said that the maximum fir-
ing rate at full speed corresponds to one
dot every 1/60". For standard pica, at 10
cpi, this gives us a matrix 6 dots wide for
drawing characters. If we forget pin 9 for
the moment, this means a 6 x 8 box. If
you try sketching a few characters, you
will find this is fine for squarish letters like
E, F, or H; but is inadequate for diagonals
or rounds like A and C. To get around this,
draft characters are always printed in
double density. In this mode, the firing
positions are every 1/120”, but any one
pin must not fire more often than every
1/60” (i.e., every dot is always followed
by a 1/60" gap). For horizontal lines, a pin
fires every 1/60". For diagonals, the col-
umn of pins fires staggered: each pin fires
1/120" after the pin above (or below), but
no one pin fires more than every 1/60".
This now gives a matrix of 11 x 8, and you
will find that all the capital letters can be
drawn quite neatly using the top 7 pins.
Why 11 wide and not 12? Simple. Any let-
ter might start with a dot, so column 12,
which is 1/120” from the beginning of the
next letter, must be kept free in case. You
can see now where the risk is of damaging
the printer. Standard draft fonts have the
dots properly spaced, with at least one
rest position between two firing positions;
defective software could try to fire the
same pin on 1/120" centers, which would
damage it.

pin
1 ®# & & & » LN
2 = - -
3 e L] .
4 o o o ® . .
5 » "o 0 0
6 o . .
7 o o & ® @ . .
8

1/60"» 4 » 4 1/120"

Figure 1-1

8-Pin Capitals on 1/60"
and 1/120” Centers

- So far, we've talked of 8 pins, which is
understandable for 8-bit machines. If you
try to draw lowercase letters using the 11
x 8 matrix, you will find the size too short
for g, p, q and y. This is where pin 9 comes
in. One pin on the printhead is  always
unused for a given letter, usually pin 9. But
certain letters can be shifted down one
pin, so as to use pins 2 thru 9; this gives
you the four letters | just mentioned.
There are always 8 pins in use, it's just the
spare pin which can be number 1 or num-
ber 9, depending on the letter.

58

June 1989



Figure 1-2
The 9th Pin in Lowercase
With a Descender

Letters and Punctuation

Now we're going to get into the dif-
ferences between FX and GP character
sets. The Epson FX printer is an industry
standard, designed before the IBM PC
came out. Its character set corresponds to
the pre-IBM computers: 96 symbols, plus
32 codes, from 0 to 31, reserved for ASCII
control characters. 8 bits gives 256 sym-
bols in all; the second slice of 128 charac-
ters just repeats the same characters, but
in italics. 96 characters is enough for print-
ing in English, but extra letters are re-
quired for European languages. These are
available in three ways. First, only 13 of
the ASCII control characters are actually
used. The other 19 can print a short as-
sortment of international characters, up-
right in the first slice (0 to 31) and italic in
the second (128 to 159). Secondly, the 13
control codes between 128 and 159 are
not necessary; they already exist from 0 to
31. So you may use all 32 characters from
128 to 159 as printable foreign letters, giv-
ing a fair set of italics. This leaves us short
of a few upright characters. To get these,
several less-used special signs - #, $, @, [,

,~, ', 1,1}, and ~ - can be re-assigned
to the most useful letters for a particular
language, and italicized the same. There
are 8 possible re-assignments, one for
each major language, plus the basic U.S.A.
font.

IBM completely revamped the char-
acter assignments when they brought out
the PC which was reflected in their new
Graphics Printer or GP. From positions 32
to 126, the codes are the same as the
Epson FX, which means that for data pro-
cessing you can get the same results on
either printer. Since IBM was going for a
world market, they included all reasona-
ble accented letters at the same time,
grouped together from 128 to 168. The
only character the GP doesn’t have is an
‘0" with four dots around it, in the Swedish
set. Of course, using codes from 128 on-
wards for upright characters means that
the GP has no italics, as the corresponding
character positions are already in use for
something else. So IBM completed the
upper codes with extra punctuation
marks (169 - 175), semi-graphic characters
(176 - 223), a few greek letters (224 - 237)
and some mainly math symbols (238 -
254). And at the bottom end (where the
FX has the upright accented letters), you

find the four card suits (3 - 6), and the sec-
tion symbol § (21 on a GP, 93 on an FX).

The IBM semi-graphic characters are
nice, but can also be a nuisance. | used
them to box in the two figures above. At
the standard spacing of 6 lines per inch,
they close completely from one line to
the next. If you do the sums, 1/6” with
pins on 1/72" centers means 12 pins. The
printer has to print one pass for the top
eight pins, advance the paper 1/9” and
print the four remaining pin positions,
then advance another 1/18" to the next
line. The original GP specifications called
for a single line on all boxes, even where
the IBM screen character gives a double
line like: thus,

e ]

Some manufacturers give you single and
double lines, others stick to the original
specs. Whichever you have, expect the
1/9" partial platen advance to foul up any
combination of semi-graphics with bold
or underlined characters, line overprints,
and mid-line pitch changes.

Epson has since added an extension
character set to go some way towards the
possibilities of the GP. You may find
“Epson Graphics” available as an alterna-
tive to the italicized international charac-
ters from 128 to 159. The standardized set
gives single-line box characters from 128
to 138; gray and black blocks from 139 to
142; and an assortment of symbols for the
rest which includes GP ideas like card
suits, but also new characters such as a
telephone, an airplane, a walking man...

Yes, They Are Compatible

All this doesn’t mean that you can't
use an FX on a PC, or a GP on non-com-
patible machines. It just means extra
work. Most software doing any word pro-
cessing now comes with an optional

printer compose table. This normally con-
tains two bytes for each of the 256 charac-
ters. If the first byte is non-zero, then it
gives a replacement code for the charac-
ter: thus, for an FX coupled to a PC in
France, position 21 will contain ‘93 0’ to
show that the section sign § is not at 21.
but at 93 (instead of 1 which isn’t on the
French set). If the second byte is non-
zero, then it gives a composite character:
thus, - and u gives 0. All combinations of
circumflexes and diaereses are in the ba-
sic GP set, but can only be obtained on an
FX by overprinting. Most printer compose
tables are easy to patch, as long as you
have the two tables of characters for your
computer and your printer, and they work
well. WordStar 4.0 is more tricky, but
it's the best compose table I've seen:
there are three bytes per character, giving
the two characters to use as usual, and
also the FX country character set. The
print driver can shift dynamically from one
Epson National Character Set to another,
to get a very full set of available charac-
ters.

If you haven’t got a compose table in
your software, the attached TSR (Termi-
nate and Stay Resident) program will give
you remapping possibilities on any full
IBM compatible. It's a simplified version .
of one | wrote for the Z-158 coupled to an
FX and also to a 24-pin printer with GP
emulation only. WordStar can handle the
mix, but dBASE won't - its two FXs or two
CPs for version 3 at least. The table given
covers basic mapping for French charac-
ters; you can use whatever symbols you
wish, but the FX printer must be set to the
proper National Character Set before
printing.

In the next articles in this series, we'll
get down to some brass tacks on just how
to obtain these effects - and others!

TSR Printer Driver

After linking this program, convert it

to a .COM file with EXE2BIN.

title PRINT_IO

printer communication

routine

page 120

;TSR program to handle printer output
;Includes a compose table for Epson FX codes

data SEGMENT
xlist
DW 4 dup(?)
port_addr DW 4 dup(?)
DB 104 dup(?)
time_out DB 4 dup(?)
.list
ENDS

data

e Printer interrupt routine
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code

printer_io

folw
pr_sti:

h
return:

impr:

epsbs:

epsab:

imnorm:

SEGMENT
ASSUME CS:code,DS:data,ES:code

ORG 100h

PROC far

JMP install

LABEL word

STI ;driver code starts here
PUSH DS ;on input

PUSH DX ;DX = printer n°
PUSH 51 ;AH = operation:
PUSH cX ;-@ print AL
PUSH BX ;-1 reset printer
PUSH ES ;-2 return status
PUSH DI

PUSH Ccs

POP ES

MOV BX,seg data

MOV DS,BX ;RAM DOS

CLD

MOV S5I,DX ;printer n®

MOV BH,time_out[SI]

SHL 51,1

MoV DX,port_addr[SI]

OR DX,DX

JZ return ;no printer

OR AH, AH

JZ impre ;@: print

DEC AH

JZ init ;1: init

DEC AH

JZ status ;2: status

POP DI

POP ES

POP BX

POP CX

POP SI

POP DX

POP DS

IRET

MOV DI.offset eptab

MOV CX,Itab ;compose table
REPNZ  SCASB

JNZ imnorm ;not special

SUB DI,offset eptab+l

PUSH AX ;for later

MoV AL ,ES:epcvl|DI]

CALL oute ;remapped char
TEST AH,1

JNZ epsab ;timeout

MOV AL,®

CMP AL,ES:epcv2|[DI]

JNE epsbs ;go to overprint
POP AX ;unmapped char
JMP status

MOV AL,B ;backspace

MOV DX,port_addr|SI]

CALL outc

TEST AH,1

JNZ epsab

MOV AL ,ES:epcv2|[DI]

MOV DX,port_addr[SI]

CALL outc :to overprint
TEST AH,1

JNZ epsab

FOP AX ;unmapped char
JMP status

FOP Cx ;straighten out
PUSH AX ;the stack

JMP stat_2

CALL outc ;straight output

PUSH AX ;for later
TEST AH,1

JNZ stat_2 ;timeout
POP AX

status:
stat_1:

stat_2:

init:

att_3:

outc

att_1:
att_2:

strobe:

tmout:

outc

eptab
epcvl

epcv2
Itab

PUSH
MOV
INC
IN
MOV
AND
POP
MOV
XOR
JMP

PUSH
INC
INC
Mov
ouT
MoV
DEC
JNZ
MoV
ouT
JMP

PROC
MOV
PUSH
ouT
INC
SUB
IN
Mov
TEST
LOOP
DEC
JNZ
OR
AND

JMP
MoV
INC
ouT
MOV
ouT
POP
RET

POP
RET
ENDP

AX
DX,port_addr[SI]
DX
AL,DX ;get status
AH,AL
AH,0FB8h;clear bits @ - 2
DX ;get back char
AL,DL ;toggle bits 6 et 3,
AH,48h ; ack et efo error
return
AX ;reset printer
DX
DX
AL,.8 ;00001000 ,
DX,AL ;slct/rset/-auto/-strobe
AX,1000;wait printer firmware
AX
att_3
AL,BCh ;00001108
DX,AL ;slct/-rset/-aut/-strobe
stat_1
near ;print char in AL on
BL,BH ;restore time_out
AX ;port DX
DX,AL ;latch to data lines
DX .for status
CX,.CX
AL ,DX ;get status
AH, AL
AL,BBh ;bit T=busy
att_2 wait not busy before
BL ; dropping strobe
att_1
AH,1 ;stuck busy, timeout
AH,@FSh
and clear bits 1 & 2
SHORT tmout
AL,@Dh ;00001101 strobe low
DX ;latch
DX, AL
AL,@Ch ;00001100 strobe high
DX, AL
AX :get char back
BX ;flush AX
;from stack

COMPOSE TABLE: replace char in EPTAB
with EPCV1, overprinted with EPCV2

DB
DB
DB
DB
DB
EQU

end_printio

install:

DD

SUB
MOV
MOV
MOV
CLI
MOV
MoV

MoV

‘adnéasiolaeisiny se’
4@h,7Dh,7Ch,7Bh,5Eh,5Eh,5Eh , 5Eh
5Eh,7Eh,7Eh,7Eh,7Eh,7TEh,TEh,5Bh
5Dh,5Ch

©.2,0,0,61h,65h,69n ,6Fh,75h
epcvl-eptab

LABEL word

%}

AX, AX

DS,AX ;start of memory
AX.1

CS:f@1w-2,AX

AX,offset printer_io
D5:(23*4) ,AX

IP interruption 23 (17h)
AX,CS

Continued on Page 64

June 1989



i

Related Products
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Jim Buszkiewicz

Note: The following information was
gathered from vendors’material. The prod-
ucts have not been tested nor are they en-
dorsed by HUG. We are not responsible
for errors in descriptions or prices.

HUG Managing Editor l[

2500 bytes per second. Voice Master Key
System consists of half size card, headset,
software, and manual. Price $149.95. Con-

L= 4

tact: Covox, Inc., 675 Conger Street, Eu-
gene, Oregon 97402. Tel: (503) 342-1271;
FAX (503) 342-1283. ¥

PC Voice Recognition System
with Speech Output

The new Voice Master Key System
lets you add voice commands and digi-
tized speech to IBM PCs and compatibles
running under MS-DOS. Recognition soft-
ware is a RAM resident utility (64 Kbytes)
that allows up to 256 voiced inputs to re-
place dozens of keystroke or mouse
point-and-clicks with fast and accurate re-
sults. The speaker-dependent, isolated
word recognizer is suited for CAD, desk-
top publishing, word processing, or other
programs (even games) where voiced in-
put serves to increase user productivity.
A Major feature of Voice Master Key is the
ease in which voice commands and their
associated keyboard macros are assigned.
Speech recording feature creates software
sound files that can be attached to a voice
recognition keyboard macro for verbal re-
sponse. Also suited for software develop-
ers who desire to incorporate speech/
sound into programs. Digitized Graphics
based editing and compression tech-
niques provide quality speech/sound to

el

- -

*ITS usep B HiGH LEVEL LANGUAGE AND CUSSING.”

PC/XT/AT and WORKALIKES

[IBM XT in an H/Z-100

| Scottie Board W/ZPC $149. |

LOGITECH  Scanman 4" x 10" Scanner - $199.
C7 Serial Mouse - $ 79.
HI RES BUS Mouse - § 89,

Complete PC Hand Scanner - $169.

OPTIONS AVAILABLE
» PC Compatible Serial Port W/Cable $50
+ 2nd Port W/Cable $45.
* No Solder H/Z-100 MOD Kit $5.
FACTORY NEW...THE REAL THING

+ With 20 Meg ST-225 Drive $599.
+ With 40 Meg MS3650 Drive $729.

..NEW'.
Uses 1.2 Meg AT Floppy Drives

34 pin to 50 pin adapter alone - $23.95

+ Clock/Calendar $45.

Requires H/Z-100 MS-DOS 768 of RAM, H/Z-100 Modification.

Z-217-1 W/DOCS, HDWE, CABLES, INSTRS

Pair of AT Drives - External, Self Contained, Complete
+ W/Power, Cables,
34 pin to 50 pin adapter, Instructions - $299.

|BM XT is a registered trademark of 1BM Corp. + ZPC is a product of HEATH USER GROUP.

GRAVIS Joystick - $ 30.
HARD DRIVES - All Makes/Models at BEST PRICES
ADD ON CARDS, VIDEOQ, Controllers, Adapters
Tape Backup 40/60 MEG, 2 MEGS/minute.
Colorado Memory Systems DJ-10 $299.
VCR Tape Backup "IMAGER" $199.

BEST PRICES ON-
TURBO XT, 80286, 80386 Computers -
BUYING SERVICE - any item you wish us to purchase COST + 10%
GIVE US AN OPPORTUNITY TO BID ON YOUR NEEDS

Scottie Systems, Inc.
1609 S. Main St.
Milpitas, CA 95035
(408) 262-5021

VISA & MC ACCEPTED, ALL PAYMENTS SUBJECT TO APPROVAL

Reader Service #121
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ATTENTION

US Government Employees
Speclal Offer From

Enable Software

For a limited time, US Government Employees can
purchase a copy of Enable for home use at a special
price of only $100.

Enable/FE (2.14) is the same award-winning
software program--with word processing,
spreadsheet, graphics, database management and
telecommunications--that most government
employees now use in their office. Enable/FE
includes all the powerful features and capabilities
you are accustomed to working with day after day,
with the exception of Perspective 3-D graphics.

To order your copy, send your check or money
order, payable to Enable Software, with your name,
federal government ID number, and the address
and phone number of your office and home. Mail
to Enable Software, Federal Buy, Northway Ten
Executive Park, Ballston Lake, NY 12019.

Specify 5 114" or 3 1/12" disks.

Shipping Costs included for continental US and APO, FPO addresses.

enable

Version 2.14

Attention Zenith
Z7.-248" Users!

Convert your 286 to a 386 with
our one Board Solution!

The Aox Z-MASTER 386

CALL US FOR OUR GSA
SCHEDULE NUMBER!

800-822-0386

Strategic Alliance, Inc.

SAl

Norwood, MA 02062

and compatibility cards providing superior technological solutions.
Reader Service #195

Reader Service #198

477 Washington Street  (617) 762-7485

Since 1979 Aox has been a leading designer of accelerator, coprocessor

REMOVABLE HARD DISK
DATA STORAGE

EPMA

TECHNOLOGIES
P.O. Box 1236
601 Pine Avenue
Goleta, California 93116

FOR YOUR ZENITH
Z-150, Z-248, Z-286, Z-386
MICROCOMPUTER SYSTEMS

* RANDOM ACCESS

* 10MB OR 20MB HARD DISK CARTRIDGES
«  MAXIMUM DATA SECURITY

« IMAGE BACK-UP

* 100% MEDIA INTERCHANGEABILITY

»+ SCSIOR ST506 INTERFACE

* NOVELL COMPATIBLE

* EXTENDED 24 MONTH WARRANTY

For product information see your local Zenith dealer

or call 1-805-964-0733.
In California call 1-800-654-8590.
FAX inquiries: 1-805-964-0734.

VISA & MASTERCARD accepted.
Also available on GSA contract GSOOK-88-AGS-5087.

Reader Service #197

62

June 1989




Bug:

Zapped:

Bug:

Zapped:

Bug:
Zapped:

Bug:

Zapped:

From the tests | have made, there appears to be a
bug in the PowerHouse software which may or may
not have been reported. When this package is used
on my H-386, the software will not acknowledge the
presence of the X-10 device unless | program the
system for SLOW operation instead of FAST opera-
tion. That is, the software makes some timing as-
sumptions about the system bus which are lost be-
cause of the H-386 speed.
My temporary fix is to precede the execution of
X10.EXE with:
MODE SPEED SLOW
and to follow the execution of X10 with:
MODE SPEED FAST
Note: Using the Mode command “MODE SPEED
SMART"” does not fix the problem.

(submitted by C. Gilmore)

This problem occurs in an H/Z-386 with cache
memory board. When selecting the “TEST” function
from the MFM-300 monitor, specifically the “Power-
Up Test”, an immediate display of the error mes-
sage: “DEFECTIVE TAG RAM CHIP # XXX on CACHE
BOARD" appeared.
The problem appears to be caused by a bug in older
MFM-300 monitor ROMs. The one causing this par-
ticular problem was part number 444-549-3. Replace
the monitor ROM with the latest version, part num-
ber 444-549-8. This also appears to fix the failures
that happen with DOSUTIL’s ECC test.

(submitted by W. N. Campbell)

| have a ZWL-200-2(4) SupersPort. What's the lastest
monitor ROM part number?
You need two parts: 444-671-2 and 444-672-2,

I'm still using Z-DOS on my Z-100 computer. |
thought | could read and write standard MS-DOS
disks, but can't. In fact, when | tried once writing to
an MS-DOS disk, the original information on it was
destroyed.

Those who use both Z-DOS (or PC-DQS) systems
should label their disks appropriately and should be
aware of the following potential hazard:

Z-DOS uses an 8 sector per track format. It cannot
identify MS-DOS or PC-DOS disks which have been
formatted at 9 sectors per track. Attempts to use
such a 9 sector per track MS-DOS or PC-DOS disk
under Z-DOS can destroy all information on that
disk. While merely attempting to display a directory
will usually result in an unrecognizable display and
will never damage current files, any attempt to write
to the disk (i.e., copy files to it) will destroy existing
files.

This topic can be quite confusing because of the fol-
lowing 3 items:

1. MS-DOS or PC-DOS versions 2 and higher will
read and write to a Z-DOS formatted disk without
difficulty yet, the opposite situation, as described
above, can destroy a disk.

Bug:

Zapped:

Bug:

Zapped:

2. The Z-100 supports an MS-DOS version 2 operat-
ing system (OS-61-8) and an MS-DOS version 3 op-
erating system (OS-63-30). Both of these MS-DOS
operating systems support the 9 sector per track for-
mat that cannot be identified by Z-DOS.

3. Many users mistakenly refer to the Z-100 MS-DOS
operating systems (above) as Z-DOS version 2 or
Z-DOS version 3.

Because of its severe limitations, it is highly
recommended that Z-DOS owners upgrade their
software to the latest available version of MS-DOS
for the Z-100. This product is model number OS-63-
30, and is still available from Heath Company for
$150. However, not many are left, so act quickly!

| receive the error message “Out of Environment
Space” when | try to use the SET command. What's
wrong?

The environment space has a theoretical limit of 32k
bytes. The environment space expands dynamically
as it is used, but in actual practice, it is usually lim-
ited to about 200 bytes because of memory con-
flicts with other programs. Any program which be-
comes resident in memory will prohibit any further
significant growth of the environment space alloca-
tion, Entering all necessary SET commands at bootup
prior to running any program which becomes resi-
dent in memory will reserve the needed space in the
environment. Since batch files also become tempo-
rarily resident in memory, the initial SET commands
cannot be entered from a batch file. Environment
strings can be removed or modified freely once the
maximum needed space has been reserved.

The keyboard on my Z-180 laptop is more confusing
than the flight controls of a starship. Can you clear
up some of the fog?

The Z-180 PC computer has three keyboard modes:
Normal Alphanumeric (Smart), Numeric Keypad and
Straight (Dumb).

The Normal Alphanumeric Mode is the mode which
exists when the computer is first turned on. This is
also known as Smart mode and can be reached at
any other time with the FN-1 key combination. This
causes all functions of the keyboard to function as
labeled.

The Numeric Keypad Mode is activated by the FN
NUMLOCK key combination. This sequence causes
the keys with orange (Z-181-92/Z-181-93) or blue
(Z-183-92/93 and Z-184/SupersPort) labels to gener-
ate numeric codes.

Finally, the Straight (Dumb) Mode is the result of
pressing the FN-2 key combination. This mode ig-
nores the operation of the SHIFT, FN, NUM-LOCK
and cursor control keys. This mode is used mostly
for playing games, such as Flight Simulator.

Below are some special notes for the Z-180 PC com-
puter users:

1. Within Lotus version 2.01, Lotus displays informa-
tion on the screen to tell the user whether or not the
NUM-LOCK is active. Lotus will tell the user that
NUM-LOCK is active even though the keyboard is in
Alphanumeric Mode and not Keypad Mode.
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According to the Z-180 PC computer manual: “To
prevent accidental operation, the NUM-LOCK key
can only be used in combination with the FN key or
while in the keypad lock mode . . . Some programs
manipulate the keyboard codes by intercepting the
up and down codes for each key. These programs
can leave the keypad in an unknown state with re-
spect to the keyboard.”

Experimenting with Normal Alphanumeric Mode
and Keypad Mode gives the following results within
Lotus:

When entering or leaving the Numeric Keypad
Mode the NUM-LOCK indicator is on.

In Numeric Keypad Mode, the NUM-LOCK key may
be toggled on and off with the NUM-LOCK key be-
ing pressed. When the NUM-LOCK is off in the Nu-
meric Keypad Mode, the additional five keys -, +, *,
=, and / can be used as needed with various soft-
ware packages.

In Normal Alphanumeric Mode, the NUM-LOCK
key may also be toggled on and off with the FN
NUM-LOCK key combination.

There are two reasons why the NUM-LOCK indica-
tor appears on the screen even though the NUM-
LOCK is not active.

1. The Z-180 series computers toggle the NUM-
LOCK bit of the Keyboard Status byte while in Nor-
mal Alphanumeric Mode.

2. The Z-180 series computer sets the NUM-LOCK
indicator on whenever leaving Numeric Keypad
Mode and entering Normal Alphanumeric Mode.

While in Numeric Keypad Mode, the NUM-LOCK
information displayed on the screen by Lotus should
be correct. While in Normal Alphanumeric Mode,
the NUM-LOCK information may be incorrect.

2. Within Framework Il version 1.1, users have re-
ported difficulty using the orange/blue “+" and “-"
keys.

On the Z-181 and Z-183, in order to use those keys,
press the FN key and while holding it down, press
the NUM-LOCK key once, release the FN key and
press NUM-LOCK once more. Next, press the de-
sired “+" or “-" and press the NUM-LOCK to return
to the Numeric Keypad Mode. Or press the FN key
and then the spacebar, holding the FN key choose
the desired option, “+" or “-". To return the key-
board to Normal Alphanumeric Mode, press the FN
key and while holding it down, press the NUM-
LOCK key once.

On the Z-184/SupersPort, in order to use those keys,
press and hold down the FN key and the NUM-
LOCK key once more. Then press the desired “+" or
“-"" keys. To return the keyboard to Normal Alpha-
numeric Mode, press the FN key and while holding
it down, press the NUM-LOCK key once. To return
to alphabetic mode, press and hold down the FN
key and the NUM-LOCK key.

Now that the “fog” has lifted, I'm sure it won't be
mist!

Is is OK to pass my laptop computer through the
X-Ray machine at the airport?

Yes, you can safely pass your laptop computer
through X-Ray devices used at airports.

Bug:

Zapped:
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Zapped:
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Zapped:
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In some instances, the parallel port on the Z-159
memory board (p/n 181-7578) will fail.

A foil on the board shorts to the metal shield of the
parallel port connector at P401. This problem has
been corrected on the p/n 181-7578-IF and later
models. To correct the problem, cut both ends of
the foil between U419-11 and U453-9, and connect
a small jumper wire between the same two pins.

In the Z-248/2200 series computer, installing an XT
type winchester controller board will cause the error
message: “+++ DISK ERROR: Drive not ready
+++". The system will also fail to work with newer
type ESDI disk controllers and drives.

Replace the monitor ROMs. The latest version is cur-
rently Ver. 2.5 (p/n 444-423-10 and 444-424-10).
The new firmware includes ESDI drive support. If a
DTC ESDI Winchester disk controller is installed,
SETUP will only toggle between Drive type 100 and
-Not Present-. When type 100 is selected, the drive
parameters are obtained from the controller and
SETUP will display this information for the drive.

The ZWL-200-2/4 Laptop computer operates im-
properly when running OS/2 or XENIX.

Check if the SLOW mode of operation is being used.
The ZWL-200 computer operates properly in the
SLOW mode only when using the MS-DOS operat-
ing system. When using a protected mode operating
system such as OS/2 or XENIX, place the computer
in the FAST mode.

The older version (2.1) monitor ROM caused several
problems. 1) The wrong oscillator clock was selected
in the CRT mode, causing the external CRT to be out
of sync. 2) When switching palettes with FN-F8, it
worked until palette zero was reached, then nothing
happened. 3) Cursor visibility was poor.

Changed the monitor ROM to version 2.7A (p/n
444-671-2 and 444- 672-2). The above problems
should be remedied. X

Continued from Page 60

printer_io
code

MOV DS: (23*4+2) ,AX
CS interruption 23 (17h)
STI
MOV DX.offset end_printio
INC DX
INC DX ;for luck
INT 27h ;terminate and stay
ENDP ; resident
ENDS
END printer_io

Want New And Interesting Software?

Check Out HUG Software
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It's HOTTER than ever! Jam-packed with new fea-
tures, HADES Il still remains the easiest-to-use disk
editor ever! Just look at some of the features:

e Sector Display/Editing
e Sector HEX/ASCII String Search

. e File Display/Editing
e Physical and Logical Cluster Display
e File HEX/ASCII String Search
( e Drive Parameter Display

e 512 MegaByte Drive Size Limit

e File Attribute Display/Edit

e Automatic Erased File Recovery

e Manual Rebuild File Recovery

e Works with Headerless MS-DOS Disks

e PC-Compatible or H/Z-100

HADES Il is still only $40, and original HADES owners
can upgrade their distribution disk for only $15. Call

HUG today at: (616) 982-3463 N
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