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\‘% TRY ME . . .

AT LEAST ONCE!?

“. .. and I know you'll keep coming back!
Why? Because I'm totally different now. I used
to be amateurish and old-fashioned, but now
I'm like, totally professional. There are practi-
cally no limits to what I can do! My measure-
ments are 30,000, 33, 320. In BBS terms, that's
messages, megahertz, and megabytes of mass
storage, in that order! Yes, I still have the Bar-
gain Centre, but now it’s part of a new feature
called, “The Keyboard Shopping Club.” I'm still
quite inexpensive too, so why not call my
HUG LINE" at least once? Just set your mo-
dem for 2400 baud or less (8N1), and call

(616) 982-3956. I'm waiting to hear from you!

She’s Qut!
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ACCOUNTING & TAX

Not sure if you need the expensive
‘Chinese Flower 1-2-3’, or ‘Spanish
Numeral Four’ spreadsheet prog-
rams? Then find out for only $20!
“CheapCalc” will do double preci-
sion addition, subtraction, multipli-
cation, division, power, SUM, and
roots (using fractional powers).
CheapCalc has many other func-
tions too numerous to mention
(just like the expensive spreads)!
CheapCalc is available for all
Heath/Zenith computers and op-
erating systems. For more informa-
tion, check out page 58 of the Soft-
ware Catalog Update #1, or call
HUG and order your copy today.
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Managing Editor ......... Jim Buszkiewicz
(616) 982-3837
Software Engineer............ Pat Swayne
(616) 982-3463
Production Coordinator .. ... ... Lori Lerch OPERATING
(616) 982-3794 PRODUCT NAME PART NUMBER  SYSTEM  DESCRIPTION PRICE
Secretary ............. ... Margaret Bacon H8 - H/2-89/90
(616) 982-3463 ACCOUNTING SYSTEM ..o, 885-8047-37 ...... ... CPM........BUSINESS ....
ACTIONGAMES . ...oveeniiviiinenansneiinan, 885-1220-(37] .., ..... CPM........GAME............
: % AONVENTURE 5500 swomirisionsoss o st mnid 885-1010............ HODOS ... ...GAME
HUG Bulletin Board . ... (616) 982-3956 A . N 885-1236-137] ... CPM ... ... AMATEUR RADIO .
(Modem Only) AUTOFILE(ZBOONLY) .. ... 8851110 ............ HDOS ....... DBMS .
BHBASIC SUPPORT PACKAGE . TR SRMBRY i L HDOS Sl UTILITY .
. CASTLE . S . 885-8032-[37) ....... . HDOS .... .. ENTERTAINMENT i
HUG Parts Ordering ... (616) 982-3463 CHEAPCALC oo 885-1134-(37) ... HDOS ... SPREADSHEET ....... . 2000
CHECKOFF ..\ 885-8010 .. .......... HDOS ... ....CHECKBOOK SOFTWARE . ... .......
. DEVICEDRIVERS ..., ......euvs.. . 885-1105..........,.HDOS ... ... UTILITY .oy .
Hardware Questions ...... (616) 982-3309 DIBKUTILITIES 5 s s fr e At T e 885-1213-(37] ... .. CPM ....... UTILITY. ]
DUNGEONS & DRAGONS . .. ..............conunn. §85-1093-(37) .. ... .. HDOS .......GAME.. ........
ontributing Editor. . .. .. Willi ; FLOATING POINTPACKAGE . . .. ......coovvennnnn. 885-1063 ............HDOS .......UTILITY.
i g Edito William M. Adney GALACTIC WARRIORS ... ... 885-8000-137] ... HDOS .. GAME.. ...
GALACTICWARRIORS .. ... 885-8009-[37] ... ... .CPM ... . GAME . .
Contributfng Editor...... Robert C. Brenner GAMES 1 . oireieanenssBB0T029-[37] . ..0nnls HOOS ....... GAMES.. .. . e e st e p s
HARD SECTOR SUPPORT PACKAGE ... ... ... ..... 885-1121..... < TEHDOS UTILITY ... (i
. HDOS PROGRAMMERS HELPER . ... .............. 885-8017 ... L. HDOS ... .UTILITY .,
Adbvertising. . .. Rupley’s Advertising Service HOMEFINANCE . ...ooiiiniiiniiinnnns ...BBS-1070 . .HDOS .......BUSINESS ........
HUG DISK DUPLICATIONUTILITIES. .. ............ 885-1217- [37, L CPM L UTILITY i
Dept. REM, 240 Ward Avenue HUG SOFTWARE CATALOG . ..................... 885-4500 . _.VARIOUS ... PRODUCTS THRU 1982 ... ....... 9.75
P.O. Box 348 HUGMAN & MOVIE ANIMATION ... ................ 885-1124......... .. ENTERTAINMENT ................ 20.00
St. Joseph, MI 49085-0348 INFO. SYSTEM AND TEL. & MAIL SYSTEM . ... ......885-1108-[37] .. GiDBMS s i T e s 30.00
Jores ROBBOOK . 51 555 50wt s s s s .. .B85-1107-[37] ... .. AMATEURRADIO .................30.00
(616) 983-4550 MAGBASE ....oveeeinineisieininensians .. .B85-1249-[37] .. MAGAZINE DATABASE ............ 25.00
MAPLE ..o ...885-8005...... .. COMMUNICATION . ............. 35.00
: Goresn T e T A ... 885-8012-[37) ... ... COMMUNICATION .. ... ... 35.00
Printer.................. Imperial Printing MISCELLANEOUS UTILITIES ... S.....885-1089-37] MG e e e o
St. Joseph, M ‘MORSE CODE TRANSCEIVER . ... .. ...B85-8016.. ... : AMATEURRADIO ... ........... . 20.00
MORSE CODE TRANSCEIVER ... ... i 885-8031-[37) ... .. AMATEURRADIO ................. 20.00
US.  APO/FPO& PAGEEDITOR. ................. .. 885-1079-[37] ... CUTILTY e 25,00
Domestic  All Others PROGRAMS FOR PRINTERS . .B85-1082 .. . UYL e A ot oo 20.00
Initial $22.95 $37.95° REMARK VOL 11SSUES 1-13 . .885-4001 ... ..1978 TO DECEMBER 1980 . .. ....... 20.00
. RUNOFF . .886-1025 .. TEXTPROCESSOR ... ............. 35.00
Renewal $19.95 $32.95 SCICALC . UTILITY oo 20,00
*U.S. Funds SMALL BUSINESS PACKAGE 885-1071-[37) .BUSINESS ................ ....75.00
Limited back issues are available at $2.50, SMALL-C COMPILER ........... 8851134 ... LANGUAGE. .................... 30.00
pIUS 10% Shippil"‘lg and handling — minimum E%FJT SECTOR SUPPORT PACKAGE . . 1] 21 & SR pre e S ....20.00
$1.00 charge. Check HUG Product List for availa- DENT'S STATISTICS PACKAGE . 885-8021 EDUCATION ............ C.....2000
Silitv of bound Vol ; SUBMIT (Z8OONLY). ... ... .. ..885-8006. .. ......... BT cssasmnsssampivammaie 20.00
ility of bound volumes of past issues. Requests TERM & HTOC . ..885-1207-{37) ... ... COMMUNICATION & UTILITY .. .. 20.00
for magazines mailed to foreign countries should TINY BASIC COMPILER . ... . .885-1132-[37)] LANGUAGE. .. ..o 25.00
specify mailing method and appropriate added TINY PASCAL........ .. . .B65-1086-[37] LANGUAGE .. . ...\ vvernrrnnnns 20.00
cost. UDUMP. . ... .. _.B85-8004 ... .. ... 1)1 H 5, DR R Ot 35.00
: ; ; UTILITIES ... : .BBS-1212-137) ... ... .CPM. ... UTITY S v vi s s 20,00
Send Payment to: Heath/Zenith Users’ Group UTILITIESBYPS ..o i B85-1126 ... HDOS ....... UTIOTY : diecrrin Pl B EE N, 20.00
P.O. Box 217 VARIETY PACKAGE ................... L885-1135-[37] ... ... HDOS ....... UTILITY & GAMES ................20.00
Benton Harbor, M1 49022 WHEW UTILITIES ....... ..B85-1120-[37] . .... HDOS ....... UFILITY. .y s e stban sim . 20.00
(616) 982-3463 XMET ROBOT X-ASSEMBLER ..B85-1209-137) ... .. (o] TR T T < A 2+ A 20.00
Although it is a policy to check material ZB0 ASSEMBLER . ........... eii.....B85-1078-[37] ........HDOS ....... LY S e T 25.00
placed in REMaik for accuracy, HUG offers no 280 DEBUGGING TOOL (ALDT) .. ..................B85-1116...... ... .HDOS..... .. UTILITY = s i i s ia 220,00
warranty, either expressed or implied, and is not
responsible for any losses due to the use of any
material in this magazine. H8 - H/Z-89/90 - H/Z-100 (Not PC)
Articles submitted by users and published in
REMark, which describe hardware modifications, ADVENTORE: ois.civi sommas o5 some Hhan it ag oo 885-1222-[37) ........ B\l civws GBNE: soitissnnsmis s es 10.00
are not supported by Heath/Zenith Computers & BASIC-E....... ....885-1215-[37) ........ CPM........LANGUAGE...........cooernonnn 20.00
Electronics Center or Heath Technical Consulta- CASSINO GAMES = ciciscrs s isisamaaaiatsdhis it 885-1227-(37] ........CPM........ GAME . e cea D
tion CHEAPCALC. . .. SO 885-1233-(37] ........ CPM........SPREADSHEET .................. 20.00
1 : . ; : CHECKOFF ... 885-8011-{37] ........ CPM........ CHECKBOOK SOFTWARE .. _........ 25.00
" hHUG is provr;'jfedtas_a set:wce lE its m@fﬂj{?eﬁ COPYDOS . ..oiiinieieieeiineeireaasnnnns 885-1235-37 ......... CPM ........ UTILITY . e eve e errermmtrn i s 20.00
or the purpose of fostering the exchange of ideas DISKDUMP & EDITUTILITY _.....ooooiiie 885-1225-[37] ........ CPM........ UILTY e e d i e 30.00
to enhance their usage of Heath/Zenith equip- DUNGEONS & DRAGONS. ..............0ovvennn.. 885-1209-[37] ........ CPM ... GAMES 3 i s b v .20.00
ment. As such, little or no evaluation of the pro- FAST ACTION GAMES .. veevro..885-1228-(37] ........CPM ... ... BAME . s viv i muns s . 20,00
grams or products advertised in REMark. The Soft- FUN-DBSKCT oo cn o b oimgim s i omisimns s 885-1236-[37) ........CPM........ (.11 - D . 20.00
ware Catalog, or other HUG publications is per- FUNDISKIL .ot e e naenes 885-1248-[37) . ....... CPM ..ovov BAMES ..o ievrvreanrraenennns 35.00
formed by Heath Company, in general, and HUG, g:rgEs DI e s e versvi s deaivs vites ggg-;gggfg?f ........ gm ........ EQLJIGEES s isiiaenisisies gggg
i 3 . . R R R e AR . T e TR P L A ORADE BOOK & 5 v i i e X
in pa"t',c“"’é;' {ht‘; prospective user is h’-‘.’e*’fy put HRUN oo 885-1223-(37] ... .. .CPM ... ... HDOS EMULATOR . 40,00
on notice tha e progrfsms may contain fau t_sr HUG FILEMANAGER & UTILITIES .. ........oounn. BB5-1246-(37] ........ [+ | — UTILITY oo m s maiiiesn 20.00
the consequence of which Heath Company, in HUG SOFTWARE CATALOG UPDATE#1............. 885-4501 ............ VARIOUS ....PRODUCTS 1983 THRU 1985........ 975
general, and HUG, in particular, cannot be held re- KEYMAP CPM-80 885-1230-[37) ........ CPM . ....... 15 1T o e Sy i 20.00
sponsible. The prospective user is, by virtue of ob- MBASIC PAYROLL . 885-1218-[37] .. ...... CPM........ BUSINESS ... ...u i 60.00
taining and using these programs, assuming full NAVPROGSEVEN 885-1219-[37] ........ CPM .. .....FLIGHTUTILITY........ovvvennns 20.00
risk for all consequences. REMARK VOL 3 ISSUES 2435 . ... ...c.ooovvvenn. 885-4003 .. ......... T/ TR | S 20.00
; : REMARK VOL 4ISSUES 36-47 ... ....cevvvnen.n, 885-4004 .. ......... NA...an.. 1983, .o 20.00
n ';E‘;‘a"'.‘h'su a ’_Eéme’e"s "ad"mha’i&. °|:. the REMARK VOL 5 1SSUES 4858 . ... 885-4005 ..., NAL 1984, 25.00
eath/Zenit sers’ Group, St. Joseph, Michigan. REMARK VOL 7ISSUES 72-83 . ... ............... BB L i sans eI e ritn B S i e st s T 25.00
. “ SERBATTLE s v el s i i s s 551 885-1211-(37] ..... ... CPM .. ...... GAME. ;.o s v s bie i 20.00
Copyright ® 1990, Heath/Zenith Users’ Group UTILITIES BY PS . ssii s ssovivaminiaa s aiiniais 885-1226-[37] ........ (1] | UYILETY s i svnas 20.00
UTILITIES ... oo oo BB5-1237-(3T) ... OPM . UTILITY o 20.00
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Price List

OPERATING

PRODUCT NAME PART NUMBER SYSTEM DESCRIPTION PRICE
X-REFERENCE UTILITIES FORMBASIC .. ........... 885-1231-[37] ... .. CPM ... UTILITY ... .. 2000
ZTERM . 8 eeeeeue....B85-3003-37]........ CPM........ COMMUNICATION ................ 20.00

H/2-100 (Not PC) Only
ACCOUNTINGSYSTEM .....oorirnnnrnnrnnnnes B85-8048-37 ......... MSDOS. .. ... BUSINESS: ¢ i bnnpr g spimem ansd va
CALG R T s ISR R MSDOS...... DMLY e i s
BARDORT oo osisieitos s s s _885-302137 ..., MSDOS .. . ... BUSINESS . ... i
CHEAPCALC.......... e eeeiiiiii.....B85-3006-37 ......... MSDOS ... SPREADSHEET M
CHECKBOOK MANAGER .. ................. ..BB5-3013-37 ......... MSDOS...... BUSINESS ..........ooovviinnnns
CP/EMULATOR . . ..o . B85-3007-37 ......... MSDOS... ... CPM EMULATOR i .
1] - P A R e S L e 885-8034-37 ......... MSDOS...... DBMS: i i Sl s PR R
DUNGEONS & DRAGONS (ZBASIC) . ....... ... ..865-3009-37 ......... MSDOS ... BAME i sestivoniaivs i
ETCHDUMP .o .885-3008-37 ..._..... MSDOS ... UTILITY « oo
EZPLOTI....... .BB5-3049-37 ......... MSODS... ... PRINTER PLOTTING UTILITY
GAMES (ZBASIC) 885-3011-37 .. ......MSDOS
GAMES CONTEST PACKAGE ... ......... .885-3017-37 ......... MSDOS
GAMESPACKAGE N . ... ............... .885-3044-37 .. ._..... MSDOS
GRAPHIC GAMES (ZBASIC) . ............. .885-3004-37 .........MSDOS
GRAPHICS .. oo 885-3031-37 .. ...... MSDOS......
HELPSCREEN . ... vvvvoeossssoeei .885-3038-37 ......... MSDOS......

HUG BACKGROUND PRINT SPOOLER ., ..... .885-1247-37 .........CPM....... UTILITY ..
KEYMAC. . iy SR 885-3046-37 ...MSDOS....... UTILITY .
REEMAR s e R i 885-3010-37 ..MSDOS....... UTILITY ..

CCPM L uTILITY |

KEYMAPCPM-85 . ... ...ovviiinininnns .885-1245-37 .. .....
[T b N N N .885-8023-37 .........CPM........ COMMUNICATION ... .. . 1
MATHFLASH ... ineiiiriiineiarronas .B885-8030-37 .........MSDOS..... EDUCATION . ereeiieaare.. 2000
ORBITS o s .885-8041-37 ... .. MSDOS...... EDUGATION ..................... 25.00
POKERPARTY .. .iiiviniiniisinanioe .BB85-8042-37 .. ...MSDOS...... ENTERTAINMENT ... ... ........ 20.00
STIGALD 350w cisaisaasaivs g somid .885-8028-37 ... ... .MSDOS...... ST s oo ssniise o 20.00
BEYMIEWS: coi s winamitin s forsians .885-3015-37 .. MSDOS...... ASTRONOMY UTILITY ............. 20.00
SMALL-CCOMPILER ................. .885-3026-37 .. MSDOS...... LANGUAGE . ... .. .....oveevnns. 30.00
P I s Aty s s o ...885-3035-37 .._......MSDOS.. ... SPELLING CHEGKER .............. 20.00
SPREADSHEET CONTEST PACKAGE . ... ...885-3018-37 .. ..MSDOS...... VARIOUS SPREADSHEETS...... ... 25.00
TREEID st il ...B85-3036-37 .. ++.MSD08. ... TREE IDENTIFIER ..ivivviniiinins 20.00
USEFUL PROGRAMS 1. . ... ......... ...885-3022-37 .. ..MSDOS...... UTILITIES oo, 30.00
UTILITIES ... .. .885-3008-37 .. ..MSDOS...... UTILUTY e ea . 20,00
ZPCII . i R .885-3037-37 .. ..MSDOS......PCEMULATOR. .................. £0.00
ZPCUPGRADEDISK oo, 885-3042-37 ..MSDOS... ... UL s v B 20.00
H/Z-100 and PC Compatibles

ADVENTURE ................... ....885-3016 AANEM. | RRL L2 s s
ASSEMBLY LANGUAGE UTILITIES. .. ...B85-8046 . .. UTILITY
BACKGROUND PRINT SPOOLER . . ... .. ...B85-3029 ... uTILITY
BOTH SIDES PRINTERUTILITY ....... ...885-3048 . .. UTILITY
51~ ...BB5-3051 ... uTILITY
DEBUG SUPPORT UTILITIES . .......ovvvevenn.. 885-3038 ... UTILITY

BT o e T e e e e e 865-8039 ... UTILITY
HADES1I .....B85:3040 ... UTILITY
HEBER, s i e T i s 885-8040 ... GAl s iamns A
HEPGAT ..y s s om0 885-3045 .. UTILITY oo
HUGEDITOR. ... o.ovoveaennn. .....885-3012 . .. TEXT PROCESSOR ..........
HUG MENUSYSTEM. ................ .....BB5:3020 ... UTILTY o
HUG SOFTWARE CATALOG UPDATE#1............. 885-4501 ... . .PROD 1983 THRU 1985
HUBMOR: i s ot .....B65-3083 ... COMMUNICATION ..........
ICT BO8O TO 8088 TRANSLATOR . . .....885-3024 ... BT i T ——
MAGBASE . sy R R R A 885-3050 . .. . .MAGAZINE DATABASE
VT o SR 885-8045 . .. MATRIXUTILITY ... ... .
MISCELLANEQUSUTILITIES ... ... ..oveevennn, 885-3025 . .. HRILITIES etivo = n waratis o rciias v '3
PS's PC & Z100UTILITIES . ... .... .....885-3052 ... UTILITY
REMARK VOL5ISSUES 4859 , . ............vvvins 885-4005 . . . 1984
REMARK VOL 7 ISSUES 72-83 ... ... .....885-4007 ... 1986. ...
REMARK VOL 8ISSUESB4-95 ... ... ... ... ... 885-4008 ... 1987, ..
REMARK VOL 9 ISSUES 96-107 . ... .....B85-4009 . .. ..1988. ..
REMARK VOL 10 ISSUES 108-119 ... .............. 8854010 . .. 1989
SCREENOUMP . ................. .....B85-3043 .. .. UTILITY
T L 885-3014 . . Ty [
7100 WORDSTAR CONNECTION ................. 885-3047 UTILITY oo

PC l:ampahlllas

ACCOUNTING SYSTEM . ... 885-8049 . ..MSDOS...... BUSINESS .....oovoiennnn.
CARDCAT........ i ~...885-6006............MSDOS...... CATALOGING SYSTEM ...
CHEAPCALC . . 8856004 ... ....... .MSDOS.. ... SPREADSHEET .............
CP/EMULATOR |1 & ZEMULATOR ... ... . ...... 885-6002............MSDOS......CPM&Z100 EMULATORS . ...
DUNGEONS & DRAGONS 885-6007............MSDOS. .. .. GAME . . .
EZPLOTH . oo 885-6013 ............MSDOS.. ... PRINTER PLOTTING UTILITY ...
GRADE ... 885-8037 . .. ....MSDOS...... GRADE BOOK . i
HAM HELP 885-6010 . . . ....MSDOS . ..... AMATEUR H.ADICI .........
KEVMAP (i il 885-6001 . .. ....MSDOS...... UTILITY e
LAPTOP UTILITIES ... .......... 885-6014 .. .. was s MSDOS L UTILITY s
PS'sPCUTILITIES ............... ......B85-6011... ....MSDOS......UTILITIES ................
POWERINGUP ......cvnevininnss 885-4604 ., .. IPT , 1. GUIDE TO USING PCS
SCREEN SAVERPLUS ............ .....B85-6009 ,...........MSDOS...... UTILITIES ..............
SKYVIEWS ... ............ooo... .....B85-6005............MSDOS...... ASTRONOMY UTILITY ..
TESPELL 7. e e v st .....885-8044 ... .........MSDOS... ... SPELLING CHECKER
DETRARTTY s i daimitaagn v i i i e s e 885-6012 ,...........MSDOS... ... AMATEUR RADIO ..

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.

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 “-
37",

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.0.D.s accepted.

Questions regarding your sub-
scription? Call Margaret Bacon at (616)
982-3463.
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ACCELERATE YOUR PC!

From Sota Technologies, Inc., the fastest and most proven way to
breath new life in your Heath/Zenith PC/XT computer, giving it -AT
compatible speeds! Turn your turtle into a -286 rabbit with a 12.5 Mhz
80286 accelerator board, Complete with 16K on-board CACHE RAM
for dramatic speed increases.

There are other ways to speed up your H/Z PC/XT computer, but you

spend too much and get too little. The 286i is the effective solution,

making gour H/Z150/160/150/158/159 series of computers, or any
eneral PC/XT computer faster, in many cases, than a standard IBM

RT type computer! Simple half-card plug-in installation with switchable

speed control. You won't believe your stop watch!

EXP-12 - $295 (NEW PRICING!)

EXP386 - $395 Much faster 16Mhz 80386 SX version

QUIKDATA - 13 YEARS OF H/Z SUPPORT!

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

ANY DRIVE IN YOUR PC/XT/AT

With the CompatiCard, you can install up to four additional drives, of
any type in your PCD(T}’AT computer. Add a 1.2 meg 5" floppy, or a
1.44 meg 3.5" ﬂo;()jp , or arBz other drive, inc!udin? 8" to your system,
The CompatiCar: YCCAFI ) will handle up to tfour drives, and the
CompatiCard Il (CCARD2) will handle up to 2 drives. CCARD4 has
boot ROM to allow it to be used as primary boot controller in systems
that allow you to remove floppy controller in some systems. Also
handles 2.8MB 3.5" floppy drives. Additional cables and external
enclosures may be required. I
CCARD2 - $89

CCARD - $109
CCARD4 - $139

MEMORY UPGRADES

Note: All memory upgrades come without memory chips. Call for
current chip ricmg. Memory chip prices are down. Example: 256K
150ns DRAM is $2.39 as of this printing.

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 181-4318) to 768K system RAM.
Requires 27 256K DRAM chips.

Z100MP - $76 Similar to ZMF100 above, but for new motherboards
with p/n 181-4918 or greater.

Z159 EMS LOGIC UPGRADE includes the PAL chip, logic chips and
one bank of 256K (9) chips. Up to two banks (18) can be installed for
a total system RAM of 1.2 meg on the Z159 main board.

Z3151 - $79!!

FLOPPY DRIVES

MF501 - $79 5" 360K DS/DD drive

MF504 - $89 96 TPl 1.2 meg AT/Z100 drive
MF353 - $85 720K 3.5" drive in 5" frame
MF355 - $95 1.4 meg 3.5" AT drive in 5" frame
SIEMR - $39 40 track SS refurb (H8/H89 type)
TM1004R - $75 90 trk DS refurb (H8/H89 type)

8-BIT/Z100

We a full fine of replacement boards, parts and power supplies
for ﬂc:s"z!ZBSIQO and Z100. We also have some H8 bgards av e.
We continue to fully support and carry a full line of hardware and
software products for the H8/H89/90 and Z100 computers. This
includes diskettes, printers, modems, hard drives, etc. Here's a

H37 SOFT SECTOR CONTROLLER $169
H8 SOFT SECTOR/WINNIE CONTROLLER PACKAGE $195
DISKPACK for Z100 (allows reading and writing of PC $39
formats including 1.2 and 1.4 meg on Z100.

MSDOS 3.1 FOR Z100 $89

WINCHESTER UPGRADE KITS

PCW20 - $269 Comr)[ete winchester setup for a H/Z150, 148, 158,
159, 160, PC etc. Includes 21 meg formatted half-height Segate ST-
225 65ms drive, WX1 controller, cable set, doc.

PCW30 - $349 32 meg with 38ms Segate ST-138.
PCW40 - 8395 42 meg with 28ms Segate ST-251-1.
PCWB80 - 3629 80 meg with Segate ST-40896 full size drive.

We also have the DTC controllers ($69) and daughter board
expansions ($69) to place a hard drive in the H/Z148 computers

OTHER STUFF

Quikdata also carries spike protection filters, backup power supplies,
modems, printers, disk drives, drive enclosures, cables and
connectors, laptop batteries, video monitors and video cards,
memory cards, memory chips and ICs, joysticks, accessory cards,
serial and bus mouse, parts and accessories, a variety of useful and
most popular software and much more!

BARE WINCHESTER DRIVES

ST-125 - $249 21 meg 37ms autopark 3.5" drive in 5" frame.
ST-225 - $219 21 meg 65ms HH 5" drive.

ST-138 - $295 32 meg 38ms autopark 3.5" drive in 5" frame.
ST-251-1 - $349 42 meg 28ms autopark HH drive,

ST-4096 - $579 80 meg 28ms autopark FH drive

MIN3180 - $949 157MB ESDI Miniscribe 3180 half-height 18ms hard
drive (Type 100).

H-SCOOP

Of course, don't for%et about the only independent source of
Heath/Zenith related information you can obtain - our monthl
newsletter, HHSCOOP! Just $24 for a 12-issue year ($28 Canada, $3§
foreign), it will help you get the most from your computer investment.
Get sound technical advice, helpful hints, find out what the problems
are, fixes, reports, reviews, information from other subscribers,
classifieds and much more.

SR S Ry YT =i _
Call or write in to place your order, iniuire about ang products, or
request a free no obligation catalog. VISA and Master Card accepted, i
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: 9AM-4:30PM Mon-Thu, SAM-3PM Friday. Visit

DOES YOUR COMPUTER KNOW THE TIME?

We carry the SMART CLOCK for any PC/XT computer, including the
Z100 series. S]mplﬁ plug it in the system ROM socket, and plug the
ROM into the clock module, Self contained sealed lithium battery for
5-10 year life. Includes software for the clock/calendar,

TCLK - $33 (add $2 for Z100 installation for spacers)

our bulletin board: (414) 452-4345, FAX: (414) 452-4344,

QUIKDATA, INC.

2618 PENN CIRCLE
SHEBOYGAN, WI 53081-4250
(414) 452-4172
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The Modem and the Mouse Port

Dear HUG:

I've got a slight problem with my
Prodigy Service — or perhaps the problem
lies in my computer hardware.

The situation:

* | have two Zenith Data Systems’ eaZy
PCs — one in my home and the other
at my summer cottage. Both have 640K
RAM, 20 Meg. hard drives, 720K floppy
drives, and are IBM compatible.

¢ My computer at home has a “regular”
serial port (com1) and serial port la-
beled “mouse port” (com2). The regu-
lar serial port was added via a special
ZDS plug-in module. Both serial ports
are the 9-pin kind.

e My computer located at my summer
home is identical except that it does
not have a regular serial port (com1). It
does, however, have a mouse port
(com2).

* | have a 2400 baud Hayes type mo-
dem.

e For about a year, | have used Prodigy
Service, utilitizing my home computer,
com2 (regular serial port), and a Hayes
type modem. | also use several other
information services using this setup
and Procomm software.

* |n an effort to see if | could access
these info services using the mouse
port (so | could use my computer at
my summer cottage), | connected my
modem to the mouse port, made the
necessary software changes, and pro-
ceeded to access the information serv-
ices via the telephone network.

* This setup (mouse port) worked for
all the info services (PCMAGNET,
GENIE, and a number of others) used
with Procomm Plus software. Howev-
er, it would not work with Prodigy ac-
cessed through Prodigy software.

* | then connected my modem to the
mouse port of my computer at my cot-
tage. Same result — all info services,
but Prodigy can be accessed.

* [t seems as though the modem just
can't dial out when Prodigy is being
used. No such problem with the other
services, when the “mouse port” and
Procomm software is used.

e |f | dial the Prodigy number using Pro-
comm software, | make the connec-
tion. However, as you know | can't use
the service without the Prodigy soft-
ware.

Question:

* |t must be the Prodigy software causing

the problem. Are there any changes |
can make?

* Any suggestions?

* Can you help me?

* | would be grateful for your thoughts.

Eugene R. Bernier
7630 Reuter
Dearborn, Ml 48126

Sprint on the Z-100

Dear HUG:

I was quite interested in Mr. Ry-
lander’s article in the November issue. |
had tried setting up Sprint to run on my
Z-100 in its native mode some time ago,
and had given up when | discovered that
the Z-100 definition supported reverse
video as the only screen attribute, and
that | couldn’t even call up the main
menu using the Advanced Borland Inter-
face. | quickly gave up and resigned my-
self to running Sprint under ZPC, which
actually worked quite well, but somewhat
slowly. After reading Mr. Rylander’s arti-
cle, | tried again, with considerably more
success. And perhaps | can even pass
along a little additional information for
those trying to run Sprint on a Z-100.

The first thing | did was to change the
set definition as suggested by Mr. Ry-
lander. | even tried adding a few addition-
al color combinations, and soon discov-
ered why the definition was limited to
eight combinations. While compiling the
Z-100 definition, Sprint runs out of string
space, presumably because of the long
definitions for the up and down strings.
Fortunately, the set string can be short-
ened.

Mr. Rylander’s set string looks like
this:
set [ [mT@%;* [m@7%;* [mP4%; * [ m40F;*

[m53%; * [m35%; ~ [m26F; * [m62F; ]

In each color combination, we have
included the escape and ‘m’ characters,
These can be moved out in front of the
case structure, like this:
set *[mZ[70%;07%;047%;40%;53%;35%;26% ;627 |

We now have room for an additional
four or more color combinations before
we run out of string space. Notice also
that I've eliminated the final semicolon,
defining this combination as the default
for any attribute number higher than the
number of cases (colors) defined. For my
all-in-one Z-100, | use the following defi-
nition:
set *[m¥%|40%;07%;73%;70%]

In looking through the Sprint docu-
mentation, and the .SPL file, it looks to me
like Mr. Rylander’s set ‘Kludge’, as he de-
scribed it is the proper, and perhaps only
way, to set up the color attributes for the
Z-100 computer. The ANSLSYS definition,
I believe, refers to IBM specific attributes,

although the Sprint manual doesn't come

right out and say it.

Even under ZPC | discovered that |
couldn’t use autospell because Sprint
tried to beep using the IBM sound port.
That problem is solved by entering the
simple editor macro:

Bell :

rawout "~G"

Just enter this using Sprint, delete the
ruler line by placing the cursor on the ruler
line and pressing control-Y, and execute
the editor macro by calling up the Utility
menu, and executing Macro Run. After
that the Z-100 will beep whenever Sprint
rings the bell.

I also tried changing the Advanced
Borland Interface to accept the function
keys in their expansion disabled mode,
but with no luck. It looks to me like Sprint
strips the parity bit during input, effective-
ly disabling input from any of the Z-100
function keys. Using keymap appears to
be the simplest way to get around this
problem. But if you should run Sprint
without first running keymap, you don't
have to reset the computer. You can call
up the main menu by entering a control-
@ (control-shift-2) followed by a control-)
character. If you look at the keymap defi-
nitions, you can see that this is the key
combination put out by the IBM F10 key.
Now you can quit, and try it again with
keymap installed.

| installed Sprint using SP-SETUP un-
der ZPC with a hardware video port
emulator similar to the one described by
Pat Swayne some time ago, and also
found that the installation would not run
right. It would quit before copying over all
the files. If | told SP-SETUP that | was using
a hard disk, the installation would pro-
ceed correctly. | could only get away with
that, however, because | have two eight
inch drives.

As a final note, | am typing this letter
with Sprint, without the help of keymap. |
have modified the Advanced Borland
Interface to recognize the function keys in
their expansion mode. The stock inter-
face has recognized several control-Q and
control-K character combinations left
over from WordStar. | have carried this
over to a set of control-[ (ESCAPE) charac-
ter combinations representing the Z-100
function keys. The Borland file is copy-
righted, but specifically grants permission
for redistribution, provided that the copy-
right notice is intact, and that the redistri-
bution is not for profit. When its finished,
perhaps HUG will be able to distribute it
to interested members.

A special thanks to Mr. Rylander for
his article. Without it, | would still be talk-
ing to Sprint like an IBM using ZPC.

Sincerely,

Gary A. Appel

1318 Old Abbey Place
San Jose, CA 95132
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Article on ‘Installing the Intel Inboard
386/PC into the Heath/Zenith-150"

Dear Jim:

There are a few mistakes and omis-
sions that | would like to correct via this
letter.

First, the omissions. It is absolutely
necessary to upgrade the ROM BIOS
chips (2) in the H/Z-150/151/152 to the
latest version. These chips are numbered
444-290-xx, and 444-260-xx where xx is
the revision number (17 at this writing). If
you fail to do this, a user would experi-
ence timing errors at boot up.

A 20 MHz upgrade to the INBOARD
386/PC is available from my company,
Data Management Associates. Interested
users can contact me there at P.O. Box
220, Litchfield, CT 06759 or (203) 567-
5188.

Secondly, the errors. There may be
some confusion about the piggyback
boards mentioned in the article. These
boards are exTended memory boards not
exPanded boards as published. The In-
board 386/PC driver is called INBRDPC
.SYS no INBRD.SYS, and the exPanded
memory driver is called 1LIM386.SYS not
ILIM.SYS as published.

DESQVIEW/386 has been tested on
the H/Z-150 and works, as well or better
than WINDOWS/386 in some cases, es-
pecially the expanded memory manager
QEMM386.5YS.

The cost of the laser printed manual
for installation is $25.00 not $15.00 as
published.

Thank you for publishing the article. |
hope it meets with a lot enthusiasm from
HUG members. | am working on more ar-
ticles and will send them as they are
ready.

Sincerely,

David M. Caranci

Data Management Associates
P.O. Box 220

Litchfield, CT 06759

Add Years to MAGBASE

Dear HUG:

| have recently purchased MAGBASE.
The disk contains a REMark Index for one
year only, 1987. | would like to add years
to this Base, but | don’t want to do it if
someone else is doing it. There is just too
much work involved.

Do you have plans to add more
years? Or, do you know if anyone else
plans to do it?

If not, would you please ask the
members via Buggin’ HUG as to whether
anyone is or has. | would like to get
started, but | am very hesitant to get in-
volved in duplicating someone else's

work (assuming they are willing to share
it).

Thank you,

Robert F. Hassard

3466 Tice Creek Drive, #4
Walnut Creek, CA 94595

Ed: HUG has no plans for future updates.
How about it Huggies? . . . Here’s your
chance to make some extra coin!

MPI Printer Owners

Dear HUG:
This is my chance to give back to
HUG members.
If you have an MPI printer, parts are
available from:
Cyber-Force
3508 East T.C. Jester
Houston, TX 77018
(713) 682-0668
Thanks goes to a HUG member —
Mr. Al Lingo — from Arkansas for answer-
ing my classified ad in the month of Jan-

uary.

Thank you,

Bert Desmarais

6532 N. Fremont Road
East Syracuse, NY 13057

Ultra-RTTY Software #885-6012

Dear HUG:

| purchased a copy of Ultra-RTTY last
year for use with my Z-158 computer (MS-
DOS version 3.21). It has a glitch in that if |
use an RTTY.PRM file to set colors, etc., it
will not look to any drive for the message
files (including CQ.DAT). If | do not use an
RTYY.PRM file, it does look for the mes-
sage files! (But I'm stuck with mono vid-
eo.)

Have there been any published solu-
tions to my problem? Any other people
with a similar situation?

Thanks,

John W. Lockhart

1035 W. California Avenue
St. Paul, MN 55117

X-10 Powerhouse CP290

Dear HUG:

I am responding to Frederick Jenke's
letter published in the February issue to
say that | have written software for the
X10 Powerhouse CP290. My package,
called XControl, allows scheduling of con-
trolled devices, such as lamps, at either
fixed times or at times depending on the
local sunrise or sunset. For example, a
front porch light controlled by an X10
module can be programmed to come on

30 minutes before sunset and go out at
11:42 PM. The current version has been
tested on a Z-151, an IBM XT, an IBM AT,
and a 386 clone (25 MHz).

XControl uses one data file to sched-
ule events, up to the 128 maximum that
the X10 Powerhouse controller can han-
dle, and a second data file for the local
sunrise and sunset times. The sunrise/
sunset file is created by XControl’s install
program for any latitude between 20 and
60 degrees North, The schedule data file
is created and modified by a screen edi-
tor, XCEdit which is supplied with the
package.

XControl is not a memory resident
program, so there is no danger of conflict
with other TSRs. You must run the pro-
gram periodically to update the event
schedule if you use the sunrise/sunset
feature. However, the command to do
this is simply “XCONTROL L”, making it
easy to run from a batch file, a mouse
menu, or other utility.

Anyone wishing a copy of this pro-
gram may send $15.00 to me for a 5.25
inch disk, or $16.00 for a 3.5 inch disk.

Sincerely,

William L. Sexauer
15548 S. E. 175th Court
Renton, WA 98058

Added Note

Dear HUG:

This is just to note an addition to Fig-
ure 1 on page 10 in Bill Adney’s January
1990 Powering Up article. The key combi-
nation Ctrl-Backspace on a PC generates a
DEL character (ASCII character 127). This
little-known fact can be useful when using
your computer to talk to mainframe com-
puters which expect this character to be
used for certain operations.

Bill Hall
3665 Benton Street, #66
Santa Clara, CA 95051

Interest to ‘8/89/90 Users

Dear HUG:

Of possible interest to anyone using
an H-8, H-Z-89 or Z-90 with a Packet TNC
far amateur radio packet operations:

I've modified the modem controller
‘PLINK’ for compatibility with packet op-
erations, to facilitate protocol modifica-
tion and line printer interfacing. This was
done as an act of desperation when |
couldn’t find any one of the available mo-
dem drivers under HDOS or CP/M that
did everything | wanted of it. This latest
version, which | am calling “PACKET89"
to identify it, offers function key toggling
of the line printer, storing of incoming files

Continued on Page 37
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D. R. Cool
7421 Troy Manor Road

Dayton, OH 45424

In this, the fifth of the dBASE Il ser-
ies, the PROJECTS and PROJXREF update
program and the project validation pro-
gram will be combined into a single integ-
rated package. The PROJUPD program of
Part 4 made use of format files for the ed-
iting of the PROJECTS and PROJXREF data
bases. Although format files are a great
improvement over the editing format gen-
erated by dBASE 11, they have serious lim-
itations:

1. They provide no data validation be-
yond what can be defined by picture
templates and RANGE values.

2. They do not permit editing of two or
more data bases on the same screen,

3. They provide no search capabilities.

4. Conditional processing is not possible.

Consider item 2. Since the PROJECTS
and PROJXREF data bases are linked by
project number, it would be convenient
to be able to edit both data bases using a
single data input/inquiry screen. Also, val-
idating each project record at the time of
entry would allow immediate correction
of invalid fields, thereby eliminating the
need to run a batch validation process at
regular intervals. An integrated program
can also prevent duplicate entries of the
same drawing number and revision letter,
a definite requirement for this particular
system.

To summarize, the new PROJECTS
update program should meet the follow-
ing specifications:

1. Editing and display of both PROJECTS
and PROJXREF data bases using a sin-
gle integrated screen.

2. Validation of each record at time of en-
try.

3. Search capability by drawing number
and revision letter.

4. Force user to create at least one device
type record for every new project rec-
ord.

5. All functions should be menu driven.

6. The system should generate prompts
and appropriate error messages.

In addition to the above, the program
must prevent the status of a project going
from ACTIVE to COMPLETED unless an
approval date is entered into the APP-
DATE field.

The main menu of the program
should provide the following functions:
1. Search for project by drawing number

and revision letter.

2. Advance to the next record.

3. Return to previous record.

4. Update either the project record or de-
vice type record.

5. Exit to the dot prompt.

Item 4 must give the user the choice
of updating the project record or device
type record. Finally, a submenu for each
update process must provide the follow-
ing capabilities:

. Edit current record.

. Delete current record.

. Recover current record.

. Add a new record.

. Exit back to the main menu,

With a program of this complexity, a
flow diagram of some sort is almost a ne-
cessity. This can take the form of a full-
fledged flow chart or an outline-type list-
ing using pseudocode. Whatever method
is used, designing the program in modular
fashion is highly preferable to attempting
to write the entire program line-by-line at
the moment of conception. Generally
speaking, most of the work of designing a
computerized information system should
be done before a single line of code is
written. Once the structure of a well-de-
signed program has been established, the
actual code should require very little addi-
tional effort.

As an example of a program flow, the
main module of the new projects update
program could be outlined similar to the
following:

Vo e o =

if at end of file:
Display error message
if selection is "P"
if not at beginning of file:
Go to previous record
Display project data
Display associated device
type data
if at beginning of file
Display error message
if selection is "U"
Ask user for update option
if opticn = "P"
Do project update
if option = "C"
Do crossref update
otherwise
Sound bell
otherwise
Sound bell
Go back and ask for another selection

Within this main program outline are
two subprograms — the project update
module and the cross reference update
module. These two modules should also
be outlined before writing any program
code. The project update module should
provide the following options:

. Edit the current record
. Delete the current record
. Recover (undelete) the current record
. Add a new record
. Change the status of the current record
. Exit to the main menu

Item 5 — change status — is not in-
cluded as part of item 1 because of cer-

[o A IS N S PE R R

Set environment
Open files
Paint screen

Do the following until user chooses to exit:

Display main menu line
Ask user for his selection
Process selection:
if selection is "X"
Set default environment
Close files
Clear screen

Return to calling program (or dot prompt)

if selection is "S":
search for specified drawing
if drawing not in data base:
Display error message
Return to top of loop

Display project data for specified drawing
Display associated device type data

if selection is "N":
if not at end of file:
Go to next record
Display project data

Display associated device type data
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First Class H/Z Enhancements!

No Slot Clock/Calendar

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- 1000 $36.50 Module: $27.50

ConfigurationControl

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
existing 640K memory to 704K, $19.95

H/Z-150 Stuff ot for 157, '158, '159)
VCE-150: Eliminate video card. Install
EGA or VGA card. All plug in. Includes
circuit board, SRAM and RM-150. $54.95
RM-150: PROM used in removing video
card. With detailed instructions. $9.95
ZP640 PLUS: Expand standard memory
card to 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
expanded 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 to COM3.
Put internal MODEM at COM2. Don't
lose serial port. With software. $29.95

H/Z-100 Modifications
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. $39.00

tain system requirements. First, the status
of an active project must not be allowed
to go to “completed” until an approval
date is entered into the record. Secondly,
once a project is completed, it is never to
be re-opened. Therefore, the status of a
completed project can never again be
“ACTIVE". However, no restriction is im-
posed on changing an “ACTIVE" project
to a “DISCONTINUED” project or visa
versa. This is the main reason for item 5.

Based on these requirements, the
outline for the project update module fol-
lows:

7. Exit to main menu
Options 1 and 2 apply only to project
records that are associated with more
than one device type record. In this con-
text, “next” or “previous” means only de-
vice type records that belong to the proj-
ect record. | will not outline this module,
since it is very similar to the project mod-
ule. Listing 1 is the main update program.
This program calls five subprograms:
1. SCREEN.PRG (Listing 2) — Program to
paint update screen
2. GET__PD.PRG (Listing 3) — Program to
get project data

Do the following until user exits:

Display project update menu
Get user input
Process selection:

if selection = "X"
exit
if selection = "C"

Edit project data

if approval date is not blank
Change project status to COMPLETED

Validate data
if selection = "D"

Ask user for confirmation to delete

if cenfirmed

Delete
Display message
if selection = "R"

Recall project
Display message
if selection = "8"
if STATUS = "C"

Display message "Status of a completed project
cannot be changed”

if STATUS = "A"

Change STATUS to "D"

Display message
if STATUS = "D"

Change STATUS to "A"

Display message
if selection = "A"

Get drawing number and revision letter from user
If project alread exists
Display message "Project already exists”

Z-171 Memory Expansion
MegaRAM-171: Put 256K RAM chips
(not included) on existing memory card.
Gel 640K plus 384K RAM disk. $49.95

H/Z-89 Corner

H89PIP: 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

Ohrder by mail, FAX, telephone, or see your dealer
UPS/APOJFPO . shipping included. VISA/MasierCard.
WA residents add 809 s, Hours: MAF 9.5 PST

We retumm all calls lefr on our answering machine!

FBE Research Company, Inc.
P.0. Box 68234, Seattle, WA 98168

206-246-9815 Voice/FAX  1ochTone

otherwise
Add blank record
Input data
Validate date

Save project number

Do the following until user exits
Append blank record to FROJXREF
Replace project number

Input data

Ask user if another record is to be added

if yes

Return to start

else
exit

Reader Service #104

The sequence for selection equals
“A" insures that at least one device type
record will exist for every project record.
Finally, we consider the outline for
the cross reference module. This module
must provide the following options:
. Advance to next record
. Go to previous record
. Edit current record
. Delete current record
. Recall current record
. Add new record

[« B E Ll S USI SR

3. DISP__ST.PRG (Listing 4) — Program to

display project status

4. DISP_DEL.PRG (Listing 5) — Program

to display a project record’s “deleted”
status

5. GET_DTD.PRG (Listing 6) — Program

to get the device type data. Because of
the length of these programs, particu-
larly Listing 1, the analysis of the pro-
grams will have to be deferred until
Part 6.
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Mark Mangerson
Heath Technician

In last month'’s article, we covered
the basics of EGA and VGA programming,
This month, we will show you some pro-
gramming techniques by way of example.
Listings 2 through 4 all display a VGA pic-
ture, but are customized to work well
with different video displays. Listing 1
converts the standard .vga file format into
a bsave format used by BASIC. When in
screen mode 13 (used in Listing 2) the
bload command will load a picture in the
blink of an eye. Due to overhead from
dithering, the other video modes are not
nearly as fast as mode 13, but they will
give you the best results obtainable with
the hardware they were written for and
livable performance on most machines.
The program in Listing 2 will display a pic-
ture on a vga screen at 320 X 200 resolu-
tion in 256 colors. It also gives you the
ability to do some limited image en-
hancements and save the resulting pic-
ture back to disk. Listing 3 will display the
same 256 color picture on a 449 video
card, but in black and white only. The 449
can only do 16 colors at one time, but if
these 16 colors are programmed to 16
shades of gray and some dithering is used,
you can get 31 effective gray levels at an
effective resolution of 320 X 200. Listing 4
is a program to display the picture on a
Zenith Data Systems laptop equiped with
VGA. This program displays the picture in
the 640 X 480 X 16 color mode on the
LCD screen and used dithering to give 61
effective levels of gray. This program
might run on the 449 card if a newer ver-

Part 2

S

Mark Mangerson
Greg McDhonald
Heath Technicians

Listing 1

10
20
38
48
50
6@
Ta
B@
90
100
119
120
138
140
150
160
179
180
190
200
210
220
230
240
250
260
278
288
290

ON ERROR GOTO 378 : REM set error trap

N§=COMMAND$ : REM recieve file name from command line

OPEN "I",#1,N$+" .VGA" : CLOSE #1 : REM check to see if file exists

DEFINT A-Z : REM define all wvariables as integers

SCREEN 13 : REM set screen to 320 x 200 x 256 color mode

DIM R(256),G(256) ,B(256) ,1(256)

REM define storage areas for palette information

OFEN "R",#1,N$+".VGA",1 : FIELD #1,1 AS A%

REM open file for random access

OUT &H3C8,2 : REM set palette write address to @

FOR P=@ TO 255 : REM start loop to program palette
GET #1 : R(P)=ASC(A$) : OUT &H3C9,R(P)
REM get red value from disk and write it to palette table
GET #1 : G(P)=ASC(A$) : OUT &H3C9,G(P)
REM get green value from disk and write it to palette table
GET #1 : B(P)=ASC(A%) : OUT &H3C9,B(P)
REM get blue wvalue from disk and write it to palette table
I(P)=(R(P)*.34G(P)*.59+4B(P)*.11)
REM calculate the intensity value of the palette location

NEXT P : REM end of palette programming loop

FOR Y=0 TO 199 : REM start of y axis scan loop
FOR X=8 TO 319 : REM start of x axis scan loop

GET #1 : C=ASC(A$) : REM get pixel value from disk

PSET (X,Y),C : REM write pixel value to screen
NEXT X : REM end of x axis loop

NEXT Y : K=1 : REM end of y axis loop

DEF SEG=&HACOO : REM set address pointer to video memory segment

FOR P=0 TO 255 : REM start of palette read loop
POKE 64€00+P*3,R(P)

1] REM get red data from palette and place in memory

318 POKE 64000+P*3+1,G(P) )

328 REM get green data from palette and place in memory

330 POKE 64000+P*3+2 ,B(P)

340 REM get blue data from palette and place in memory

358 NEXT P : REM end of palette read loop

360 BSAVE N$+".ART" ,@,64768 : REM save picture in basic bsave format

378

CLOSE #1:END : REM end of program

sion of the compiler is used. | was using
version 4.0 of Quick BASIC to write and
test these programs and mode 12 will not
work on the 449 with this version of the
compiler.

The picture files discussed in this arti-

cle are stored in a format of our own de-
sign. The first 768 bytes of the file contain
the palette data and the next 64000 bytes
contain the picture data. Since the data is
not in a compressed form, it takes up
much more room than pictures stored in
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Listing 2
10 ON ERROR GOTO 500 :

REM set error trap

20 N$=COMMAND$ : REM recieve file name from command line

3@ OPEN "I",#1,N%+".ART"
4@ DEFINT A-Z :
58 SCREEN 13 :

60 DIM R(256),G(256) ,B(256) ,1(256)
TO OUT &H3C6,0 : REM turn screen off

80 DEF SEG=&HAGQQ : BLOAD N$+".ART".2
9@ 0UT &H3C8,08 :
109 FOR P=@ TO 255 :

: CLOSE #i

: REM check to see if file exists
REM define all wvariables as integers
REM set screen to 320 x 2008 x 256 color mode
: REM define areas to store palette info

REM set palette write address to @
REM start loop to program palette

118 R(P)=PEEK(64@00'!+P*3) : OUT &H3CS,R(P)

120 REM get red value from disk and write it to palette table
138 G(P)=PEEK(64888!+P*3+1) : QUT &H3C9,G(F)

140 REM get green value from disk and write it to palette table
150 B(P)=FPEEK (64880 !+P*3+2) : OUT &H3C9,B(P)

160 REM get blue value from disk and write it to palette table
179 I(P)=(R(P)*.3+G(P)*.59+B(P)*.11)

180 REM calculate the intensity value of the palette location
198 NEXT P : REM end of palette programming loop

200 OUT &H3C6,255 : K=1
210 K$=INKEY$ : REM trap keyboard input
22¢ IF K$="C" OR K$="c" THEN K=1
230 IF K$="M" OR K$="m" THEN K=8 :
240 IF K$§="R" OR K$="r" THEN IC=@ :
250 IF K$="S" OR K$="s" THEN 438 :
26@ IF K$="+" THEN IC=IC+1 :
278 IF K§="-" THEN IC=IC-1

28@ IF K$=CHR$(13) THEN END ELSE 210
290 OUT &H3C8,8 :

388 FOR P=8 TO 255

: GOSUE 298 :
GOSUB 296 :

GOSUB 290 :
REM save picture
GOSUB 290 :
GOSUB 29¢
: REM exit to system
REM set palette write address to @

: REM start palette program loop

: REM turn screen on and set color on

REM turn color on
REM turn monocrome on
REM reset brightness

REM brighten picture
REM darken picture

318 IF K=1 THEN RR=R(P)+IC : GG=G(P)+IC : BE=B(P)+IC

328 IF K=8 THEN RR=I(FP)+IC : GG=I(P)+IC : BB=I(P}+IC
330 IF RR>63 THEN RR=63 : REM don t go above intensity 63
3408 IF RR<@ THEN RR=8 : REM don t go below intensity @
350 QUT &H3C9,RR : REM output red intensity to palette
360 IF GG>63 THEN GG=63

370 IF GG<@ THEN GG=¢

380 0UT &H3C9,GG : REM output green intensity to palette
390 IF BB»63 THEN BB=63

408 IF BB<@ THEN BB=@

410 QUT &H3C3S,BB : REM output blue intensity to paletie

420 NEXT P : RETURN :
43@ OUT &H3CT,@ :
449 FOR P=@ TO 255 :

450 POKE 64000!+P*3,INP(&H3C3)
460 POKE 64000 !+P*3+1,INP(&H3C9)
478 POKE 64000 !+P*3+2,INP(&H3C9)

48@ NEXT P
490 BSAVE N$+".NEW",0,64768!
58@ END : REM end program

REM end of palette programming loop

REM set palette read address to @

REM start palette read loop

: REM write red palette value to memory

: REM write green palette value to memory
: REM write blue palette value to memory
. REM end of palette read loop

: REM save altered picture to disk

Reader Service #188

other formats, such as .gif, but it is much
easier to understand and the speed: of
loading makes programs that display oth-
er picture formats to look like they're
standing still.

This program enables the user to do the
following:

1. Convert color pictures to 64 gray level

pictures.

2. Increase and decrease the intensity of
the color or gray scale image.

3. Save the image back to disk under the
same name, but with a .new extention.

The user can toggle between color
and gray images by typing “c” for color
and “m"” for mono. The picture can be
lightened or darkened when in either col-
or or black and white by typing the “+”
and “-" keys. If you want to reset the pic-

ture to its original brightness you type “r".

The picture can be saved by typing the
“s" key. After the picture is saved, the pro-
gram will end. If you want to exit the pro-
gram without saving the picture type “en-
ter”. Some of you may want to know why
you would want to convert a color picture
into a black and white picture. There are
two reasons for this.

1. Most desktop publishing programs use
black and white images and this pro-
gram will allow you to view and adjust
images to be imported into your
desktop publishing applications.

2. You can combine pictures or parts of
pictures together more easily and with
better results when both pictures have
the same palette. These pictures will
also take up less room when arced,
zipped or gifed than their color coun-
terparts.
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Gregory Mcbonald
Heath Technician

This concludes the section on BASIC
graphics programming. The remainder of
the article will be concerned with EGA
and VGA programming in C.

ShowVGA

ShowVGA displays a file with an ex-
tension “.VCA”, and of the following for-
mat:

768 bytes of palette information.
64008 bytes of bitmap data.

The source C code for ShowVGA is
shown in Listing 5. First, ShowVGA checks
if the correct number of arguments have
been entered.

wise, the file handle is assigned to fh.
Using the __setvideomode library
function, the program enters the 320 X
200 256 color graphics mode.
if(!_setvideomode (_MRES256COLOR) )
{
puts("\n\r
exit(-1);
!
__setvideomode returns a zero if it
cannot enter the requested video mode.
ShowVCA cannot read and close the
file.
read(fh, screen,
close(fh);

If a file error occurs, read returns a -1.
However, seeing how the data has been
corrupted may be helpful in resolving the
problem.

(unsigned) 65024 ;

if(argec!=2)
|
puts("\n\r

Syntax [d:][pathname ] SHONVGA

[pathname]filename| .VGA]");

exit(-1);
|

The first argument is the program
name, and the second argument is the
VGA display file. Therefore, there must be
two arguments not one. If an incorrect
number of arguments is entered, the pro-
gram displays the proper syntax and exits
with an error code of -1.

Since the extension “.VGA" is op-
tional, ShowVGA must add it if it is not
present.
if((sp=strrchr(argv[1],'.'))==NULL)

strcat(argv[1],".VGA");

else

|

if (strempi(sp,".VGA"))
|
puts("\n\r
exit(-1);
|

I

The file name, argv[1], is searched us-
ing strrchr for the character ., If there is
no . present in the file name, then sp is
assigned the value NULL, and the exten-
sion “.VGA" is appended the file name.
Just adding the “.VGA" extension works
in DOS because, at most, the extension
will overwrite part of ShowVGA's copy of
the environment, and ShowVGA does not
use the environment. If there is a ", sp is
assigned a pointer to it, and strcmpi is
used to verify the file has “.VGA" for an
extension.

Now ShowVCGA can attempt to open
the file.

File must be .VGA");

After the palette and bitmap is in

VGA display required");

memory, the picture can be displayed.

mization and the linker packs the exe file.
If you have Quick C 2.0, you may select
the memory model and compile this pro-
gram within the Quick C environment.

Improving ShowVGA

Using the in-line assembler available
with Quick C 2.0 and MS C 6.0, it is possi-
ble to significantly reduce the .exe file
size of ShowVGA. The library function __
setvideomode is designed to operate
with all standard video adaptors, and in-
cludes code to check for each type of
adaptor. However, ShowVGA will only
work with a VGA or MCGA adaptor, mak-
ing it unnecessary to check for any other
type of adaptor.

The modified version of ShowVGA,
SHOWVGA1.C, is shown in Listing 6.
Listings 5 and 6 are nearly the same ex-
cept __setvideomode has been replaced
with a new function setvgamode. First,
setvgamode must determine if a VGA or
MCGA adaptor is present.
mov ax, la@@h
int 16h
cmp al, 1ah
Jne error

outp(@x3c8,0);
for(c=0;c<TEB;c++));
outp(@x3c9,*(screen+c));

memcpy( (void *)0xa0000000, (screen+768), (size_t)64000);

First, a zero is outputted to port
3C8HEx. Causing the palette chip to ac-
cept data at its first location. 768 bytes are
then outputted to port 3C8Hgx. This
writes a red, green, or blue value to every
location. The 64000 byte bitmap is
copied to the screen memory using
memcpy.

Now the program waits until the user
presses a key.

getch(});

_setvideomode (_DEFAULTMOLE ) ;
puts("\n ShowVGA V1.8 \r):
puts(" By Gregory McDonald");
exit(@);

The getch library function blocks the
program until a printing key is pressed,
and the character is not echoed to the
screen. Then __setvideomode resets the
video mode to the previous mode. The
exit message is displayed and the pro-
gram terminates.

ShowVGA can be compiled with
Microsoft (MS) Quick C or MS C 5.0 or
higher. If you have MS C use:
cl /AC /Ox showvga.c /link /E

if((fh=open(argv[1], O_RDONLY | O_BINARY)} < @)
|

perror (NULL) ;
exit (-1);

|

For maximum speed, ShowVGA uses
the low-level file library functions. If the
file cannot be opened, the DOS error is
displayed and the program exits. Other-

If you have Quick C use:
gcl /AC /Ox showvga.c /link /E

These command lines specify the
compact memory model, maximum opti-

cmp bl, @7h
jb error

INT 10Hgx function TAHEgX, video
display combination, is only available in
PS/2’s or PC's with VGA. If successful, the
interrupt returns with the value TAHgx in
the AL register. This indicates a VGA or
MCCGA is installed in the machine. This in-
terrupt also places an active display code
in the BL register. Values above 7 specify a
VGA or MCGA active display. If either of
these conditions are false, the routine
jumps to the error label.

Next, setvgamode determines if it
should switch back to the previous mode.
mov al, mode
cmp al, -8ih
je setdefault

If the variable mode is equal to -1,
the setvgamode jumps to the label setde-
fault. Also notice, the in-line assembler
can recognize C variables.

Using INT 10Hgx function OFHEX,
the variable defaultmode is set equal to
the-current mode.

mov ax, @8f@&h
int 18h
mov defaultmode, al

al, mode
ah, @8h
16h
ax,
done

mov
mov
int
mov
Jmp

0821h

The graphics mode is set by invoking
INT 10HEgx function 0. The value 1 is then
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exit(@);
H

char setvgamode(char mode)

static char defaultmode=-1;

/* previous video mode */

_asm \
|
mov ax, la@dh /* test for VGA or MCGA */
int 16h
cmp al, lah
jne error
cmp bl, @7h
jb error
mov al, mode /* test for default mode */
cmp al, -@1ih
je setdefault
mov ax, @f@@h /* find default mode */
int 1@h
mov defaultmode, al
mov al, mode /* set mode */
mov ah, @0h
int 18h
mov ax, @@01h
jmp done
setdefault:
mov al, defaultmode /* test for a previous mode */
cmp al, -Bih
je error
mov ah, @86h /* set default mode */
int 16h
mov ax, @6081ih
jmp done
error:
mov ax, B@@8h
done:
|
|
Listing 7

# include <conio.h>
# include <fentl.h>
# include <io.h>

# include <stdio.h>
# include <string.h>
# include <dos.h>

# include <stdlib.h>

main({int argc, char *argv([])

{

char *sp;

char c;

int fh;

static unsigned char redplane|280660];
static unsigned char greenplane[28601];
static unsigned char blueplane|[28016];

static unsigned char intensityplane[28089];

union REGS regs;
char defaultmode;

if(arge!=2)
{
puts("\n\r
exit(-1);
1

if((sp=strrchr(argv[1], ) }==NULL)

/* compile with /Gt280@1 */

/* string pointer */
/* counter */

/* file pointer */

/* red plane */

/* green plane */

/* blue plane */

/* intensity plane */

/* cpu registers */

/* previous video mode */

/* if there is an incorrect number of arguments */
/* display the syntax and exit */
Syntax [d:][pathname]SHOWEGA [pathname]filename|.EGA]");

/* check file name for extension */

strecat({argv[1],".EGA"); /* if the file has no extension add ".EGA" */

placed in the AX register, this will be re-
turned to the calling function. The routine
jumps to the done label and exits.

If the calling function requested the
default video mode, setvgamode checks
if a previous mode has been saved in the
defaultmode variable.
setdefault:

mov al, defaultmode
cmp al, -@ih
je error

mov ah, @0h
int 16h

mov ax, @@@1h
jmp done

Then the video mode is set to the
defaultmode value.

Errors are signified by returning a
zero. The done label simply allows the in-
line assembler routine to fall through.
error:

mov ax, @@@%h

done:

SHOWVGAT1.C is compiled the same
way as SHOWVCA.C. However, SHOW-
VGA1.EXE is only 7766 bytes long. Com-
pare this to 20342 bytes for SHOW-
VGA.EXE.

ShowEGA
ShowECA displays a file with an ex-
tension “.EGA”, and of the following for-
mat:
16 bytes of palette information.
28000 bytes for each of 4 bit planes.
The source C code for ShowEGA is
shown in Listing 7. Since ShowEGA opens
files in the same way ShowVGA does, |
will start the program description at the
ECA test.
regs.h.ah=0x12;
regs.h,bl=0x10;
int86(9x1@, &regs, &regs);
if(regs.h.bl=0x10)
|
puts({"\n\r
EGA display reguired");
exit(-1);
H
if(regs.h.bl==0x0)
|
puts("\n\r
128K Min. video RAM required");
exit(-1);

if(regs.h.bh)

]
puts("\n\r
EGA color display required");
” exit(-1);

!

Using the int86 library function,
ShowEGA invokes INT TO0HEgx function
12Hgx. When called with the value
10HEgx in the BL register, this function re-
turns the EGA video configuration. If there
is no EGA or VGA installed, the value
10Hgx will remain in the BL register. Oth-
erwise, BL will contain the amount of EGA
video RAM (0=64KB, 1=128KB, 2=
192KB, and 3=256KB). The BH register

18
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else

|

if(strompi(sp.".EGA")) /* if the file has an extension make shure */
{ /* it is ".EGA" */
puts("\n\r File must be .EGA");
exit(-1);
|

}

if((fh=open(argv[1l]., O_RDONLY | O_BINARY)) < @) /* open file to read screen */
|
perror(NULL) ;
exit (-1);

1
regs.h.ah=0x12; /* test for ega */
regs.h.bl=0x18;
intB6(0x18, &kregs, &kregs);
if(regs.h.bl==0x10)

]

]

puts("\n\r EGA display reguired");

exit(-1);

)
if(regs.h.bl==0x0)

|

puts("\n\r
exit(-1);

]
if(regs.h.bh)

|

puts("\n\r

exit(-1);

H

128K Min. videoc RAM required");

EGA color display required");

regs.x.ax=0x0100; /* find current video mode */
int86(0x10, &regs, &regs).
defaultmode=regs.h.al;
regs.h.ah=0x0; /* switch to 648 X 350 and clear screen */
regs.h.al=0x19;

int86(9x10, &regs, &regs),;

read(fh, blueplane, (unsigned)28016);
read(fh, greenplane, (unsigned)28800);
read(fh, redplane, (unsigned)28008);
read(fh, intensityplane, (unsigned)28800);
close(fh}),;

outpw(Bx3cd,0xBB2) ; /* copy planes to the screen */
memcpy | (void *)0xa@0@060@,intensityplane, (size_t)28000);

outpw(@x3c4 ,@x402) ;
memepy( (void *)@xad@00020,redplane, (size_1)28000) ;

outpw(0x3c4,0x202) ;
memcpy (| (void *)@xaP@0@020,greenplane, (size_t)28000);

outpw(@x3c4 ,@0x102) ;
memcpy( (void *)0xa@@@0080, (blueplane+16), (size_t)28080) ;

for(c=0;c<16;c++) /* set palette */

I

I

regs.h.ah=0x10;
regs.h.al=0x0;
regs.h.bl=c;
regs.h.bh=*(blueplane+c) ;
intB6(0x10, &regs, kregs);

]

geteh();

regs.h.ah=0x0;
regs.h.al=defaultmode;
int86(Px16, &regs, &regs);

/* Wait for keyboard hit and reset screen */

puts("\n ShowEGA V1.8 \r"). /* display exit message and exit */
puts(" By Gregory McDonald'");
exit(@);

d

will equal 0 for color systems or 1 for mo-
nochrome.

After verifying the correct video hard-
ware is installed, ShowEGA can get the
current video mode number and enter
the 640 X 350 16 color graphics mode.
regs.x.ax=gx01{@o;
int86(9Px10, &regs, &regs);
defaultmode=regs.h.al;

regs.h.ah=0x0;
regs.h.al=0x10;
int86(0x10, &regs, &regs);

Like ShowVGA1, ShowEGA invokes
INT 10HEx function OFHEX to get the cur-
rent video mode. Then INT 104gx func-
tion 0 is used to enter the graphics mode.

Next the program reads and closes
the EGA file.
read(fh, bluplane, (unsigned)28@16);
read(fh, greenplane, (unsigned)28600);
read(fh, redplane, (unsigned)28@08);
read(fh, intensityplane, (unsigned)280800);
close(fh);

The names of the plane variables are
appropriate for the default palette. Also
the palette is contained in the first 16
bytes of the variable blueplane.

Now the EGA bitplanes can be
loaded with the bitmap.
outpw(@x3cd, 0xB02) ;
memcpy( (void *)0xa@@P@000,intensityplane,

(size_t)28000);
outpw(Bx3c4,@x402) ;
memcpy( (void *)0xaf@@0000,.redplane,
(size_t)28000);
outpw(@x3c4d, 0x202) ;
memcpy( (void *)@xad@@d00@,greenplane,
(size_t)28000) ;
outpw(@x3c4,0x102) ;
memcpy | (void *)@xa@@@0@00, (blueplane+16),
(size_t)28008) ;

Notice 16 bytes are added to the
blueplane address to skip over the pal-
ette.
ShowEGA now writes the EGA pal-
ette.
for (c=0;c<16;c++)

{

regs.h.ah=0x10;

regs.h.al=0x8;

regs.h.bl=c;

regs.h.bh=*(blueplane+c);

int86(0x18, &regs, &regs);

!

INT 10Hgx function 104gx subfunc-
tion 0 updates one ECA palette register.
Before invoking the interrupt, place the
palette location in the BL register and the
desired palette value in the BH register.

After ShowkGA has the picture on
the screen, it waits for the user to press a
key, then switches back to the previous
video mode and exits.
getch();
regs.h.ah=0x0;
regs.h.al=defaul tmode;
int86(0x10, kregs, kregs);

puts("\n ShowEGA V1.0 \r");
puts(" By Gregory McDonald");
exit(@);

ShowEGA can be compiled with
Microsoft (MS) Quick C or MS C 5.0 or
Continued on Page 46
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Assembly Language

Part ©

The Instruction Set (IPart 4)

This is part of a continuing series on
Assembly Language. In this installment, |
will attempt to complete my discussion of
the instruction set.

Branch Instructions

Normally, when the Central Process-
ing Unit in your computer executes in-
structions, it does so in a sequential man-
ner. When it “fetches” an instruction from
memory, it automatically points the IP (In-
struction Pointer) register to the next in-
struction in memory, skipping over any
data that may have followed the last in-
struction. A branch instruction alters this
process, because it actually loads a new
value into the instruction pointer. Branch
instructions are also called control transfer
instructions.

There are three types of branch in-
structions: jump, call, and software inter-
rupt. A jump instruction works like GOTO
in BASIC. It transfers control to a different
place in the program, and sequential in-
struction processing resumes at that
point. A call instruction works like GO-
SUB. It transfers control to a different
place in memory, but saves the old place
so that control can be returned there later,
A software interrupt is a special kind of
call instruction.

Jump Instructions

There are two types of jump instruc-
tions: conditional and non- conditional. A
non-conditional jump simply transfers
control to a new address. A conditional
jump transfers control if a specified condi-
tion is met, or it just skips to the next se-
quential instruction if the condition is not
met.

Non-conditional jumps are further
classified according to how far the jump

Pat Swayne
HUEG Software Engineer

is, such as short, near, or far jumps. A short
jump always uses the relative addressing
mode, and the destination can be only up
to +127 bytes or -128 bytes from the cur-
rent instruction pointer position. A near
jump can use absolute or relative address-
ing. If the addressing is absolute, the des-
tination can be anywhere within a 64k
segment. If the addressing is relative, the
destination can be to +32767 bytes or
-32768 bytes from the current position.
When you consider that a 64k segment
contains 65536 bytes, you may wonder
how you can jump to the high end of the
segment (using relative addressing) if the
instruction pointer is at the low end. It is
possible because a jump past one end of
a segment will wrap to the other end. So,
if the instruction pointer is at the “low”
end of a segment, and the destination for
a jump is at the “high” end, a jmp in the
negative direction can be used.

Relative addressing is the type of ad-
dressing most commonly used for short
and near jumps, but you work with these
jumps in Assembly Language as if they
used absolute addressing, specified with
the immediate addressing mode (see Part
3 of this series). Consider this example:

START: JMP OVER ;JUMP OVER DATA
DATA DE 'ABCD'
OVER: MoV DX ,0FFSET DATA

When the assembler assembles this
code, it calculates the distance from the
jump instruction to the label OVER and
uses that value as the argument to the
jump instruction. You do not have to be
concemed with calculating a distance
yourself. However, if you are working with
short jumps, you need to make sure that
the destination is not beyond the rather
limited range of this type of jump. The ac-

tual starting point for measuring the dis-

tance between a jump instruction and its
destination is the address of the first byte
following the jump instruction. In the case
of the example above, the distance
would be measured from the label DATA
to the label OVER.

Some assemblers, including the Mi-
crosoft assembler, use the mnemonic JMP
for all non-conditional jump instructions,
and the argument is used to determine
what kind of jump instruction the assem-
bler uses. In the example above, the dis-
tance is short enough for a short jump.
However, the destination address is not
known when the assembler first arrives at
the JMP instruction as it processes the
code. This situation is called a “forward
reference”. The Microsoft assembler, and
some other assemblers, will handle this
situation by inserting a near jump instruc-
tion into the output code followed by a
couple of dummy bytes. Then, when the
assembler has processed enough code to
know the destination address, it will re-
place the dummy bytes with the actual
offset to the destination. If the offset is
127 or less (a short jump), the assembler
will replace the near jump instruction with
a short jump, put in the offset, and a NOP
(no operation) code to fill in the left over
byte space. This wastes one byte for each
short jump processed this way. To avoid
this waste, you can specify a short jump in
each case where you have a forward refer-
ence, and you know that the distance is
127 bytes or less. To specify a short jump,
just use the word SHORT in the argument,
as in:

START: JMP SHORT OVER

A few assemblers use the mnemonic
JMP only for near jumps. A short jump is
specified with JMPS, and a far jump with
JMPF.
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The address for a near jump can be
specified using the direct, index, and regi-
ster indirect addressing modes, an addi-
tion to the relative mode. Those of you
who know Assembly Language for the old
8080 8-bit processor and are using this
series to update yourselves will recall that
the JMP instruction only used the imme-
diate addressing mode to specify an abso-
lute address. The immediate address-
ing mode is not even available with the
8086 processor family, but you can emu-
late it using the register indirect address-
ing mode, as in this example:

MoV DX,0FFSET ADDRESS
JMP DX

A far jump can be to anywhere in the
1-megabyte address space available to
8086 family processors. The destination
can be specified using the immediate, di-
rect, orindex addressing modes. Since the
Microsoft assembler and similar assem-
blers use JMP for both near and far jumps,
and since the near jump can also use the
direct and index addressing modes, the
argument must specify the type of jump.
The expression “WORD PTR" is used to
specify a near jump, and the expression
“DWORD PTR" is used to specify a far
jump, as in these examples:

on Not Zero) — The jump is made if the
Zero flag is not set.

Now that | have presented the first
two conditional jump instructions, this
would be a good place to answer the ob-
vious question of what to do if you need
to have a conditional jump to a destina-
tion too far away for a short jump. The an-
swer is to use a conditional jump of the
opposite condition around a non-condi-
tional jump to the destination. For exam-
ple, suppose you need a jump on zero to
an address too far away. Here is how it
could be done:

JINZ
JMP
AROQUND:

Control will be transferred to the ad-
dress FARAWAY if the Zero flag is set, or
to AROUND if it is not set.

JB/INAE/JC (Jump if Below/Jump if
Not Above or Equal/Jump on Carry) —
The jump is made if the carry flag is set.
The carry flag will be set whenever a larger
number is subtracted from a smaller one
or when a larger number is compared with
a smaller one. As you can see, there are
often more ways than one to express a
particular condition.

JBE/JNA (Jump if Below or Equal/

ARQUND
FARAWAY

JMP
JMP

WORD PTR [SI]
DWORD PTR [BX]

;THIS IS A NEAR JUMP
;THIS IS A FAR JUMP

If the direct addressing mode is used,
and if the location for the jump address is
defined before the jump instruction, the
expressions WORD PTR or DWORD PTR
may not be necessary.

Jump if Not Above) — The jump is made
if either the Carry or Zero flags are set. In
other words, if a condition tests below or
equal, the jump is made.

JNBE/JA (Jump if Not Below or

DEST DD o}
JMP DEST

;THIS IS A FAR JUMP

In the above example, the assembler
knows to use a far jump instruction, be-
cause the label DEST is defined using the
DD (Define Double word) directive. If an
address is defined before a jump, but it is
not the right type (word or double word),
you can override its type, as in this exam-
ple:

Equal/Jump if Above) — The jump is
made if both the Carry and Zero flags are
clear.

JNB/JAE/JNC (Jump if Not Below/
Jump if Above or Equal/Jump on Not
Carry) — The jump is made if the Carry
flag is clear.

JL/INGE (Jump if Less/Jump if Not

DEST DW
JMP

2,
DWORD PTR DEST

;THIS IS A FAR JUMP

By the way, the type of construction |
used in the above two examples is nor-
mally used in cases where the address for
ajump is calculated and filled in when the
program is run. The zeros used in the DD
and DW directives are just place holders.

The conditional jump instructions are
all short jumps, and use relative address-
ing only. Here is a description of them.

JE/JZ (Jump if Equal/Jump on Zero)
— The jump is made if the Zero flag is set.
Since the CMP (Compare) instruction ac-
tually does a non-destructive subtraction,
you can see that the Zero flag will be set if
two numbers compared are equal.

JNE/JNZ (Jump if Not Equal/Jump

Greater or Equal) — The jump is made if
either the Sign flag or the Over flag is set,
but not if both are set. The difference be-
tween B and JL is that B is for compari-
sons of unsigned numbers, and JL is for
comparisons of signed numbers. | have
seen programs where JL was used, and |B
should have been used. The programs
worked fine as long as the numbers being
compared were within the range +/-127
for bytes or +/- 32767 for words, but they
“crashed” or worked incorrectly if larger
numbers were compared. If in doubt, use
JB instead of JL.

JLE/JNG (Jump if Less or Equal/
Jump if Not Greater) — The jump is

made if either the Sign flag or the Over-
flow flag is set (but not both) or if the Zero
flag is set.

JNLE/JG (Jump if Not Less or Equal/
Jump if Greater) — The jump is made if
the Sign flag and Overflow flag are both in
the same state (both set or both cleared),
or if the Zero flag is set.

JNL/JGE (Jump if Not Less/Jump if
Greater or Equal) — The jump is made if
the Sign flag and Overflow flag are both in
the same state,

JO (Jump on Overflow) — The jump
is made if the Overflow flag is set.

JNO (Jump on Not Overflow) — The
jump is made if the Overflow flag is clear.

JP/JPE (Jump on Parity/Jump if Pari-
ty Equal) — The jump is made if the Parity
flag is set.

JNP/JPO (Jump on Not Parity/Jump
if Parity Odd) — The jump is made if the
Parity flag is clear.

JS (Jump on Sign) — The jump is
made if the Sign flag is set.

JNS (Jump on Not Sign) — The jump
is made if the Sign flag is clear.

JCXZ (Jump if CX Zero) — The jump
is made if the CX register contains a zero.
This jump is useful in bypassing loops (ex-
plained below).

Loop Instructions

Loop instructions are a special kind
of conditional jump instruction that dec-
rements and then tests the CX register
rather than, or along with, a flag. The JCXZ
instruction sort of fits into this group, al-
though it does not decrement the CX regi-
ster.

LOOP — This instruction decrements
the CX register, and makes the jump if CX
is not zero. This instruction can replace:

DEC cX
JNZ LABEL

It is not really an exact replacement
for the above, because it does not affect
any flags. However, this usually does not
matter unless you are concerned with
preserving the state of the flags through
the execution of a loop.

LOOPE/LOOPZ (Loop while Equal/
Loop on Zero) — This instruction decre-
ments the CX register, and makes the
jump if CX is not zero and the Zero flag is
set. It will not make the loop if the Zero
flag is clear regardless of the value in CX.

LOOPNE/LOOPNZ (Loop while
Not Equal/Loop on Not Zero) — This in-
struction decrements the CX register, and
makes the jump if CX is not zero and the
Zero flag is clear,

The CALL Instruction

The CALL instruction works much
like a non-conditional jump. There are
near and far calls, and they use the same
addressing modes as near and far jumps.
The difference is that CALL saves the cur-
rent location in the program on the stack
before it transfers control to the new ad-
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dress. A near call saves the IP (Instruction
Pointer) register on the stack, and a far call
saves the IP register and the CS (Code
Segment) register. There is also a RET in-
struction that restores the saved values to
the appropriate registers, so that program
execution can resume at the location fol-
lowing the CALL. The Microsoft assem-
bler uses the mnemonic CALL for both
near and far calls, and the argument can
determine the type of call. There is also
an assembler directive PROC that can be
used to specify the type of call. Here is an
example of it.

then it called a subroutine that scanned
the keyboard, and placed the code for
the key that was pressed into a special
memory area, called a “type-ahead buf-
fer”. After the file was copied, the MS-
DOS command processor checked the
type-ahead buffer, found some characters
in it, and processed them.

When a hardware interrupt is exe-
cuted, it is as if the processor found a way
to stuff a far call instruction between the
last instruction executed, and the next
one about to be executed. An interrupt is
similar to a far call except the flag register

SUB1 PROC NEAR
RET

SUB1 ENDP

CALL SUB1

;SUBROUTINE GOES HERE

;THIS IS A NEAR CALL

The directive PROC determines the
start of a subroutine, and the directive
ENDP determines the end of it. The “type
declaration” following PROC can be
NEAR to specify a near call, and FAR to
specify a far call. The type of the RET in-
struction is also determined by the PROC
directive. Some assemblers will also allow
you to specify a far call with CALLF, and a
far return with RETF.

If you do not use the PROC directive,
and if there is no argument to define the
type of CALL and RET instructions, then
the assembler assumes that they are all of
the near type. Therefore, if you are writing
a program that will be a .COM file after it
is assembled (rather than an .EXE file), you
do not have to bother with PROC or other
ways to declare the type of CALLs and
RETs.

The RET instruction can take a nu-
merical argument that will cause the stack
pointer to be incremented by the indi-
cated amount after the program location
is restored. This has the effect of discard-
ing saved values on the stack. | will show
you a good use for this kind of RET after |
explain interrupts.

Interrupts

An interrupt is a special kind of
subroutine call that can be executed by
the computer hardware (this kind is called
a hardware interrupt), as well as by a com-
puter instruction (a software interrupt).
Hardware interrupts allow your computer
more than one job at a time. To illustrate
this, copy a file from one floppy disk to
another, or from your hard disk to a flop-
py, and while the computer is busy copy-
ing the file, type DIR and press Return.
When the computer has finished copying
the file, it will execute the DIR command.
What happened is that each time you
pressed a key while the computer was
copying, the keyboard circuitry generated
an interrupt. The interrupt caused the cur-
rently running program (which in this case
was the file copying routine of MS-DOS)
to be stopped briefly (“interrupted”), and

is saved on the stack in addition to the IP
register and the CS register. The address
of the interrupt subroutine is stored in a
special table that occupies the first 1024
bytes (1 k) of memory. Each entry in this
table is 4 bytes long, and can contain the
offset and the segment of a subroutine.
Each interrupt has a “type” number asso-
ciated with it, which is multiplied by 4 to
get the location of that interrupt’s subrou-
tine address in the table.

There is a machine instruction, INT,
which can be used to call an interrupt
subroutine within a program. The INT in-
struction takes a number as its argument,
which is the type number of the interrupt
subroutine you wish to call. When you
use INT to execute an interrupt subrou-
tine, it is called a software interrupt. Actu-
ally, the INT instruction is also used to ex-
ecute hardware interrupts. When a hard-
ware interrupt occurs, the interrupt con-
trolling circuitry causes the processor to
stop fetching instructions for the currently
running program from memory, and
places the binary code for an INT instruc-
tion and a type number on the data lines.
The processor “sees” this code as if it had
been fetched from memory, and exe-
cutes it in almost the same way. About
the only difference is that it does not in-
crement the instruction pointer, as it
would after fetching a normal instruction.

In an IBM compatible computer,
software interrupts are used to call sub-
routines in the BIOS (Basic Input/Output
System). You can read the keyboard or
display characters on the screen, among
other things, using BIOS subroutines.
When you hear someone talking about
the “video interrupt”, or the “keyboard
interrupt”, he may be talking about BIOS
subroutines rather than hardware inter-
rupts associated with the display or key-
board. Here is an example of how to
make your computer beep using the
BIOS.

The INT instruction normally uses
two bytes: one for the instruction itself,
and one for the type number. However,
there are two special INT instructions that
have the type number implied in the in-
struction. One is the type 3 interrupt,
which is designated as the “breakpoint”
interrupt. When you run DEBUG and exe-
cute some code with a breakpoint set,
DEBUG replaces the byte at the break-
point address with this special interrupt
instruction. When the program gets to the
breakpoint, the INT 3 subroutine is exe-
cuted, which causes DEBUG to regain
control, and replaces the original instruc-
tion in the program. The breakpoint inter-
rupt is only one byte long so that it can be
used to replace any other instruction, in-
cluding single byte instructions. If you use
INT 3 in an Assembly Language program,
the assembler will use the special single
byte instruction for the type 3 interrupt
rather than using the general instruction
followed by a 3.

The other single byte interrupt in-
struction is called INTO. It generates a
type 4 interrupt if the overflow flag is set.
If the overflow flag is not set, the proces-
sor just skips over the instruction.

The instruction used to return from
an interrupt subroutine is called IRET. It
works like a far RET instruction except that
it also restores the flag register in addition
to the IP and CS registers. Therefore, an
interrupt saves the flags when it is exe-
cuted, and restores them when it is done.
This is desirable in the case of hardware
interrupts, because you do not want the
flags to be destroyed every time you do
something that causes a hardware inter-
rupt while a program is running. However,
if a routine is called via a software inter-
rupt, you may want to have a condition
passed to the caller using the flags. You
can do this by using the far RET instruction
with a numerical argument, as mentioned
previously. If the argument is 2, the in-
struction will restore the IP and CS regi-
sters, and discard the saved flag reg-
ister. Control will return to the caller with
the flags set according to what was done
in the interrupt subroutine.

One thing that | should mention now
is that whenever an interrupt is executed,
whether it is a software or hardware inter-
rupt, other hardware interrupts are disa-
bled. In other words, the Interrupt flag
(which is normally set) is cleared. This flag
is réstored by the IRET instruction, but if
you use RET 2 to return from an interrupt
subroutine, you must restore the Interrupt
flag yourself. That can be done using one
of the machine control instructions,
which | have not covered yet. Since this
article is long enough for one month, | will
cover them next month. ¥

MOV AX ,GE@TH
INT 18H

;CODE TO BEEP
;CALL VIDEQ ROUTINE

22

July 1990



PO. Box 557655
Grand Pracnie, TX 75053-7655
Copyright © 1990 by Witliam . Adney.

Connecting a Modem to Your Computer

There are any number of ways to
drive yourself crazy when working with a
computer, but there is one preferred way
above all others — try to get a serial de-
vice (e.g., printer or modem) working for
the first time. It all sounds so simple when
you are in a store or reading a magazine.
Power off the computer, plug in the cable
to the computer, plug in the cable to the
peripheral, and power up everything.
Unfortunately, this simple approach usu-
ally does not work in the real world, and
that is the reason for this article. Some-
times you will find that the process is
more difficult than you imagined, usually
because of a lack of information. The in-
formation you need to know to solve
problems is really pretty easy, but it is
occasionally difficult to find, even for a
simple task like connecting a modem to
your computer. This article is an introduc-
tion to the RS-232C serial interface in
terms of how it works with your computer
and modem. The next article will include
a discussion of connecting a serial printer
which is a more complex problem, and
there will also be a brief discussion on
how to connect a parallel (using the
Centronics interface) printer.

Because of the technical details in
this article, | have assumed you know
some of the basic definitions that are
used, which were discussed in Chapter 6
(Connecting Peripherals to Your Com-
puter) of the original Powering Up book.
To be specific, this article deals with con-
necting devices to a serial port, usually
called COM1. There are, of course, two
ways to connect a serial device to your
computer.

The Easy Way

As | mentioned in the chapter on
“Connecting Peripherals to Your Comput-
er”, | strongly recommend that you buy a
ready-made cable when you buy a pe-
ripheral, such as a modem or a printer.

You will generally find that this approach
will save an incredible amount of time, es-
pecially if you are not sure exactly what
cable you need. More importantly, do not
assume that any old cable will work be-
cause it probably will not. A cable that
works fine with a printer almost certainly
will not work with a modem, and vice-
versa. In somewhat technical terms, you
will want a “regular” cable to connect
your computer to an external modem,
and you will want a null-modem cable to
connect your computer to a printer. You
will see what the real difference is in the
construction of both kinds of cables later
in this article.

Also, do not mix cables between dif-
ferent types of computers. For example, a
cable used to connect an Apple comput-
er to a printer will probably not work on a
PC compatible system, such as a Heath/
Zenith computer. If you have different
types of systems, it is even more impor-
tant to keep everything organized so you
can find it, if nothing else. When you orig-
inally connect something and get it work-
ing properly, it is easy to see what that ex-
act setup is. If you have a lot of cables for
one reason or another, it is important to
be able to identify them. And | will digress
a moment to discuss a trick | use for iden-
tifying all kinds of cables — both power
cables and cables to my peripheral de-
vices.

Cable Labels

If you followed one of my sugges-
tions in Chapter 1 of the original Powering
Up book about using a power strip to
make it easier to power up your system,
you may have discovered at least three
different items plug into that unit: the Sys-
tem Unit, the CRT, a printer, and perhaps
an external modem. Which plug is which?
Depending on the installation, you can
have all kinds of interesting experiences
trying to trace which power cord goes to

what device. That is one problem.

The other problem is what cable goes
to which device, especially if you have a
lot of cables like | do. For example, | have
my serial port connected to an A-B Box so
that | can use either a mouse or a modem
on that port. | have two printers on the
parallel port — an old DTC StyleWriter
daisy wheel printer and an Epson FX-850.
To complicate matters, | also have my old
Z-248 in my study which is also con-
nected to the two printers through a
switching device called a crossover
switch. That allows me to use either
printer with either computer. But what
about all those cables?

You can find various items called “ca-
ble tags”, but those tend to get expen-
sive. Instead, | simply use labels that |
originally bought for file folders. First, |
write the appropriate information on the
label (e.g., Z-386, modem, FTM Monitor
or whatever), remove it from the backing,
and wrap it around the cable, taking care
to have the two ends match up and stick
together. If | want to record more infor-
mation than will fit on a single label, then |
just keep adding labels. Be sure to add a
label to the power cord (so you will know
which power cord goes with what hard-
ware), as well as the connecting cable to
any peripheral. This is a very inexpensive
way to keep all cables organized, and you
probably already have some of these la-
bels like | did. If you really want to get fan-
¢y, you can get different colors for color
coding too, but | normally use the plain
white ones. Now let's look at the hard
way to connect a serial device.

The Hard Way

If you do not get a cable with a pe-
ripheral that you buy, then you are proba-
bly looking at the hard way of connecting
that device to your computer. Even so,
sometimes you will run into some installa-
tion problems, some of which are really
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tricky to find. At this point, you are into
the troubleshooting mode, and it pays to
be systematic. | have found that a good
first item to check is the cable, but it really
helps to have some idea before you jump
into that whole process. A cable to con-
nect a modem is quite simple, so let’s be-
gin by looking at some general informa-
tion about the serial port and the RS-232C
standard, usually referred to as just RS-
232,

DTE and DCE

The RS-232 standard was established
some years ago by the Electronic Indus-
tries Association (EIA). The standard spe-
cifies the requirements for the asynchro-
nous serial interface: voltages, imped-
ances, and physical connectors. In gener-
al, the RS-232 standard establishes two
categories for equipment. The first is DTE
or Data Terminal Equipment. The second
category is DCE or Data Communications
Equipment, although | have seen some
IBM references that define the term DCE
as Data Circuit-terminating Equipment,
which is probably a more accurate defini-
tion for this discussion as you will see.

One of the critical points about the
original RS-232 definition is that it was
originally developed for data communica-
tions (i.e., between computers and mo-
dems) and had nothing whatever to do
with the common serial devices available
for computers today. There is no defini-
tion that was designed to support a serial
printer, let alone something like a serial
mouse. What actually happened is that
manufacturers decided to ADAPT the RS-
232 standard to support other devices,
such as a serial printer. If you look at the
original definition of the standard, for ex-
ample, you will find that a computer by it-
self is actually defined as a DCE device
and a “data terminal” is a DTE device.
This is easier to see in a mainframe com-
puter system where a data terminal, such
as an IBM 3278, is physically separated
from the computer while today’s micro-
computers consists of both the data ter-
minal and the computer inside a single
box. This distinction has become some-
what blurred because of the way one nor-
mally considers a microcomputer when
you plug in a peripheral. For that reason,
we must use a different definition.

By definition then, a PC compatible
computer is generally defined as Data
Terminal Equipment or DTE. That is prob-
ably a result of the fact that the original
IBM PC did not have a built-in serial
interface, although one could be added
using the optional Asynchronous Com-
munication Adapter card to add the
COM1 serial port. Although the original
IBM PC did include a parallel port (LPT1)
that was essentially “reserved” for a
printer, it is apparent that IBM thought
that a serial port would essentially be
used only if one had a modem.

By any definition you care to cite, a
modem is defined as Data Communica-
tions Equipment (or Data Circuit-ter-
minating Equipment, if you prefer) or
DCE. In essence, DCE is simply the hard-
ware that performs the signal conversion
between the DTE (i.e., the computer) and
a TELEPHONE line. This signal conversion
is required because your computer works
with a digital signal, and a telephone line
was designed to carry an analog signal,
like your voice. The transmitting modem
converts the digital signal to an analog sig-
nal, and a receiving modem converts the
analog signal back to digital form. As it
turns out, the word MODEM is a simple
acronym from the words MOdulator-
DEModulator, which is the technical
name for this conversion process.

For DTE and DCE, the theory says
that the general rule is: Connect DTE to
DCE (or vice-versa), and NEVER connect
two like types of equipment together (i.e.,
DTE to DTE or DCE to DCE). From a theo-
retical standpoint, you can connect a mo-
dem (DCE) to your computer (DTE), and
that works fine. But if you know that a
LOT of serial printers are defined as DTE,
then the general rule says that you cannot
connect it to your computer, which is also
DTE. Fortunately, we can use a trick,
which is usually called a NULL-MODEM,
to make a DTE printer LOOK like it is a
DCE device.

To carry this thought one step further,
it is important to note that you cannot use
a cable for a DCE device (modem) to con-
nect a DTE device, such as a printer, to

your computer because that violates the
rule. In other words, the cable for the mo-
dem is physically different from the cable
used to connect a DTE printer to the com-
puter because of the null-modem “fea-
ture.” You will see the wiring differences
in the next article.

The 25-Pin Connection

For the sake of completeness, it is
probably appropriate to list the descrip-
tions, by pin number, of all 25 lines that
are defined in the RS-232 standard. These
descriptions are shown as Figure 1.

Figure 1 represents a list of all the RS-
232 signals and their associated pin or line
number. The Name of each signal is a
common abbreviation that may be used
in documentation. The QOriginates From
columns contain an “X” which indicates
whether the signal originates from the
computer or the modem. And the De-
scription is the complete description of
the acronym used for the Name. A De-
scription listed in capital letters indicates
there is no signal flow on that line (or at
least there should not be), either because
itis a ground (i.e., pins 1 and 7) or because
it is not defined by the standard (e.g., pins
18 and 25).

One special note about Figure 1 — |
have shown Pin 8 as Carrier Detect (CD),
which is the most common description
you will find in documentation. However,
some documentation also calls this same
signal “Data Carrier Detect” or DCD, and
you should know that these two terms are
used interchangeably in this context.

Originates From...

Pin Name Computer Modem  Description
1 CG CHASSIS GROUND
s X Transmitted Data
3 RD X Received Data
4 RTS X Request To Send
5 CTS X Clear To Send
6 DSR X Data Set Ready
7 0SE SIGNAL GROUND
8 CD X Carrier Detect
9 +V X Positive DC Voltage
10 -V X Negative DC Voltage
11 QM X Equalizer Mode
12 (DCD X Secondary Data Carrier Detect
13 (SCTS X Secondary Clear To Send
14 (STD X Secondary Transmitted Data
T S TE X Transmitter Clock
16 (SIRD X Secondary Received Data
TTEARE X Receiver Clock
18 - NOT DEFINED
19  (SRTS X Secondary Request To Send
20 DTR X Data Terminal Ready
21 S0 X Signal Quality Detect
2R X Ring Indicator
231 1IDRS X Data Rate Selector
24T O X Transmitter Clock (External)
25 NOT DEFINED

Note: A blank under Originates From means NOT APPLICABLE.

Figure 1
25-Line RS-232 Standard
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Most Heath/Zenith manuals and other
documentation use the CD terminology,
so | will consistently use that in the rest of
this article.

Not all signals are used in micro-
computers for many reasons; some of
them obvious, some of them not. One of
the major reasons that not all of these sig-
nals are used is because the standard was
originally developed for data communica-
tions as mentioned earlier. | have in-
cluded this list for the sake of complete-
ness, but we will only consider the actual
lines used in the microcomputer serial
interface for PC compatible systems. As it
turns out, there are a maximum of 9 of
these signals that are used in today's com-
puters, even though many computers,
such as the Z-150, still used a 25-pin con-
nector for the serial port.

The 25-Pin Connector

Since there are only a maximum of 9
of these signals actually used, the first
thing to do is to define them as shown in
Figure 2.

shield) at one end of the cable because a
long cable acts like an antenna. Be SURE
that the cable is actually grounded at both
ends before you try this. For example, you
may find that you hear or see interference
on a television or radio when you are
printing, and you cannot find any other
reason for it. | do NOT recommend doing
this to all cables as a just-in-case interfer-
ence-protection measure, but keep it in
mind as a possible solution to an interfer-
ence problem. If everything works fine
the way it is, leave it alone.

As you might have noticed from the
Description of these signals, most of them
are related as pairs, and we will consider
them as such. And since Pin 7 is the SIG-
NAL GROUND (SG), let’s continue with
the discussion of grounding.

Pin 7 — the SIGNAL GROUND (SG)
— provides a common reference point for
all signals (e.g., data and timing signals),
and it must be connected at both ends of
the cable for the interface to work proper-
ly. Like the previous CHASSIS GROUND
(CG), a difference in the ‘reference”

Pin Name Computer
29521 X
3 RD
4 RTS X
5.y TGI8
6 DSR
7 L 56
8, €
20 DTR X
22 LRl

Shield CG

Originates From...

Note: A blank under Originates From means NOT APPLICABLE.

Figure 2
9-Line Serial Connection

Modem  Description
Transmitted Data
X Received Data
Request To Send
X Clear To Send
X Data Set Ready
SIGNAL GROUND
X Carrier Detect
Data Terminal Ready
X Ring Indicator
CHASSIS GROUND

Before we look at the signals listed in
Figure 2, it is important to note that the
Pin-1 signal, CHASSIS GROUND (some-
times called Frame Ground), is not shown
on Pin 1 because it is usually connected
to the cable shield (on the DB-25 case) on
ONE end of the DB-25 connector. It is in-
tended to have the CG line connected at
only one end because it is possible that
two pieces of equipment will have DIF-
FERENT ground potentials, which is just a
result of being connected to different
grounding points. Connecting the CHAS-
SIS GROUND (shield) at both ends can
cause a problem.

Because of the potential difference,
current will actually flow in the CHASSIS
GROUND (CQG) line (or shield) if it is con-
nected at both ends, which defeats the
purpose of the shield in terms of reducing
interference and may actually increase it.
This is a point that you should know be-
cause if you have checked everything else
and have found no problem, you may be
able to fix an interference problem by
simply cutting the ground (from the

ground of the hardware can also cause a
problem here, especially if only one end
of the CG is connected. What happens is
that the voltage difference now causes a
current flow in the SIGNAL GROUND
LINE, which can also cause data transmis-
sion problems, such as a printer failing to
print data correctly.

As you can see, this is kind of a
“Catch 22" situation. If you have the
CHASSIS GROUND (CQC) connected to
only one end of the cable, and the equip-
ment is at different ground potentials, it
can cause a problem in the CHASSIS
GROUND (CG) which will garble the data.
And if you fix that by grounding both ends
of the SIGNAL GROUND, then you may
have an interference problem to a televi-
sion or radio. Some days are like that —
you fix one problem only to cause anoth-
er. If you have that problem, one easy so-
lution is to plug in both the computer and
printer (or modem) to the same electrical
socket (or circuit), assuming the socket is
the common 3-prong type which accepts
the equipment plugs. That should elimi-

nate any difference in the CG potential
and not cause any data transmission
problems.

When looking at the Name and De-
scription of each signal, it is important to
know that they are identified as seen from
the (i.e., computer) DTE point of view.
This applies to all lines listed in Figure 1,
as well as Figure 2. Let’s see how that
works with the first pair of lines in Figure 2.

Pin 2 — Transmitted Data — and Pin
3 — Received Data — are described from
the DTE (i.e., computer) point of view.
That is, the computer transmits (i.e., origi-
nates) data on Pin 2 and receives data on
Pin 3. However, the modem does the re-
verse: it transmits data on Pin 3 and re-
ceives data on Pin 2.

Pin 4 — Request To Send — and Pin
5 — Clear To Send — are also described
from the computer’s point of view. First,
the modem transmits a CTS signal to indi-
cate that the computer may transmit.
Then, the computer usually transmits an
RTS signal, which frequently activates the
modem’s carrier signal.

Pin 6 — Data Set Ready — and Pin 20
— Data Terminal Ready — generally indi-
cate whether the hardware is ready. In this
context, it is important to know that the
term “Data Set” is just another name for a
modem, so the DSR signal actually indi-
cates “modem ready”. The DSR signal is
used to indicate that the modem is pow-
ered on, among other things. If the mo-
dem has an auto-answer mode, the DTR
signal is frequently used (and may be con-
trolled by software) to tell the modem to
answer a call in response to the Ring Indi-
cator signal originated by the modem.

Pin 22 — Ring Indicator — is origi-
nated by the modem to tell the computer
that the phone is ringing. Technically, the
modem recognizes the voltage used to
ring the phone’s bell, which activates the
Ring Indicator signal. Then, the computer
tells the modem to answer the phone us-
ing the DTR signal discussed in the pre-
vious paragraph.

Pin 8 — Carrier Detect — is originated
by the modem when it receives a valid
carrier signal on the phone line. Some
documentation | have seen, including
that for most Heath/Zenith computers,
identifies this signal as Carrier Detect or
CD. Some computers (not PC compati-
bles) require this signal before they will
transmit or receive data. For those com-
puters, Pin 8 is connected to Pin 20 (DTR),
which is sometimes required for a null-
modem cable.

This brief summary of the signals
used in a PC compatible computer and
their peripherals is intended to give you a
general idea of what the purpose of each
signal is. Each signal is discussed in rela-
tion to its standard definition for use with
a modem, and of course not all signals are
used in each serial device that is con-
nected to your computer. It is ridiculous,
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for example, to say that the Ring Indicator
signal has any application to a serial
printer or mouse, but all of the signals
mentioned are generally defined for most
serial interfaces used in most computers.
There is at least one exception.

The eaZy PC

Although the eaZy PC has a built-in
“serial port”, its use is strictly limited to a
mouse, and it is sometimes called a
“mouse port” for that reason. In other
words, you cannot use the built-in port for
a serial printer or modem because it sim-
ply will not work. If you want a true serial
port for the eaZy PC, you must buy the
separate plug-in module that includes it.
As many of you know, the eaZy PC was
discontinued some time ago, and that
particular part is extremely difficult to
find. If you do not already have that par-
ticular part for the eaZy PC, | do not have
any suggestions as to where you might
find one.

Although the eaZy PC is the only
Heath/Zenith computer | know of that
does not have a standard serial port, be
sure to check your Owner's Manual and
other documentation if you have any
questions about how the serial interface is
actually implemented on your computer.
With the eaZy PC as the exception, let's
see how to connect a modem to other
Heath/Zenith computers.

Connecting a Modem

Connecting a modem is quite easy,
and it uses the kind of “straight-through”
cable that you might expect. Your com-
puter will require one of two possible ca-
ble configurations, depending on exactly
what kind of computer you have. Virtually
all of the older 8088-based computers,
such as the Z-150, use a 25-pin connec-
tor. Computers that have an 80286 or
80386 normally have a 9-pin connector.
Because most current external modems
have a 25-pin connector, there are two
possible cable configurations. Figure 3
shows the cable configuration for a 25-pin
computer port to a 25-pin modem.

As you can see, this cable is simple
and straightforward because it is just a

matter of connecting the pin number on
one end of the cable to the same pin on
the either end. For newer computers that
have a 9-pin connector, the cable config-
uration is shown in Figure 4.

type of parity (odd, even or none), and
number of stop bits (usually 1). For exam-
ple, you can call the HUG Bulletin Board
at (616) 982-3956 at 300, 1200 or 2400
baud with parameter settings of 8 data

Computer Signal Modem
Pin # Direction Pin# Description
1 <-- 8 Carrier Detect (CD)
2 <-- 3 Received Data (RD)
3 -> 2 Transmitted Data (TD)
4 -> 20 Data Terminal Ready (DTR)
5 <> 7 SIGNAL GROUND (SG)
6 < 6  DataSet Ready (DSR)
7 —-> 4 Request To Send (RTS)
8 <-- 5 Clear To Send (CTS)
9 <-- 22 Ring Indicator (RI)
Shield CHASSIS GROUND (CG)
Figure 4

9-Pin Computer to 25-Pin Modem

Figure 4 shows how to connect all of
the computer's 9-pins to the correspond-
ing line on a 25-pin connector to a mo-
dem. Some modems and communica-
tions software may have different require-
ments, and you should be sure to check
both manuals for any changes. If you find
any differences, be sure to follow the di-
rections in the manuals. Both of the cable
configurations shown in Figures 3 and 4
will also work as extension cables for oth-
er peripherals, such as a mouse.

Getting a Modem to Work

Once you have the proper cable,
there are two other things you must do in
order to use the modem. First, you must
set the modem'’s switches (or jumpers) as
appropriate for your system. This informa-
tion is generally contained in most mo-
dem manuals (and some communications
software manuals), and proper switch set-
tings are critical. Otherwise, your modem
and/or your software will not be able to
communicate correctly and may not work
at all.

The second thing you must do is find
out the parameters of the system, such as
a bulletin board, that you want to com-
municate with. These parameters specifi-
cally include a telephone number, baud
rate, number of data bits (usually 7 or 8),

Computer Signal Modem
Pin # Direction Pin# Description
2 —-> 2 Transmitted Data (TD)
8 <-- 3 Received Data (RD)
4 -> 4 Request To Send (RTS)
5 <-- 5 Clear To Send (CTS)
6 <-- 6 Data Set Ready (DSR)
7 7 SIGNAL GROUND (SG)
8 <-- 8 Carrier Detect (CD)
20 —-> 20  Data Terminal Ready (DTR)
22 <-- 22 Ring Indicator (R)
Shield CHASSIS GROUND (CG)
Figure 3
25-Pin Computer to 25-Pin Modem

bits, no parity, and 1 stop bit. Most good
communications software provides the
capability to store these parameters in a
“directory” so you do not have to fool
around with them more than once.

Once you have connected a modem,
set its switches, and determined the call-
ing parameters of the system you want to
talk to, it is a simple matter of using the
communications software to access that
system. There are lots of good modems
available, and | always recommend a
Hayes-compatible modem. | recommend
an external modem (except for laptops)
for the simple reason that it can be used
with nearly any computer with the proper
cable. For example, my Prometheus Pro-
Modem has been used with my Z-89,
Z-100, Z-200, and Z-386/16 over the
years, and you will never find an internal
modem that works with all of those differ-
ent systems. Although an external mo-
dem costs slightly more, | have saved con-
siderably more than the original price dif-
ference because | could use it with all of
those systems. Of course, you would
probably not want an external modem
with a laptop because of the size and
weight considerations, so an internal mo-
dem is the only reasonable choice for
these systems.

There is a lot of gopod communica-
tions software available. If you are just be-
ginning to explore data communications,
one of the best, and least expensive, soft-
ware packages available is the HUGMCP
(Modem Control Program) that has all of
the basic features you are likely to need.

If you are looking for what may be
the most powerful communications soft-
ware available, then | highly recommend
HyperACCESS/5 that is available from
Hilgraeve. HyperACCESS/5 is very sophis-
ticated with an incredible variety of fea-
tures, including a “programming” lan-
guage called HyperPilot, but with all its
power and sophistication, it is remarkably
easy to use even for a beginner. Hyper-
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ACCESS/5 is highly recommended for
both the beginner, as well as the most de-
manding power-user,

Connecting and using a modem is
generally easy, but take your time during
the setup and be sure to read the manu-
als. Be sure you have the right cable, and
set the modem switches as recom-
mended in the manual. Then be sure that
you have the correct calling parameters
for the system you want to communicate
with, and take some time to read the
manual with your communications soft-
ware so you will understand how to use it.
Now let's look at some simple trouble-
shooting ideas that can help you get a
modem (or other peripheral) to work with
your computer.

Troubleshooting

Using the wrong cable seems to be
the most common problem when a pe-
ripheral does not work correctly or at all,
and that is why | always recommend
checking the cable first. Checking the ca-
ble can save a lot of time, and it is really
easy (and inexpensive) to do. The whole
idea is to make SURE that the pins are ac-
tually connected the way they are sup-
posed to be, which is easily verified with
something called a continuity tester. One
way is to use a Digital Volt Meter (DVM),
Digital Multi-Meter (DMM) or Volt-Ohm
Meter (VOM). If you need a DMM for oth-
er things, such as checking voltages in a
house or car, one of the best deals around
is the small SM-2300-A DMM that is avail-
able from Heath Company for $19.95. It
has a continuity tester that beeps when
the circuit is complete, which makes it ex-
tremely useful for this kind of application.

You can also buy a simple, but effec-
tive, continuity tester at most auto parts
stores for under ten dollars. This kind of
continuity tester typically looks like a
penlight (flashlight) with a “probe” and a
wire with an alligator clip. To check conti-
nuity, you connect the alligator clip to the
pin on one connector and insert the
probe into the appropriate pin on the
other connector. If the light turns on for
the appropriate pins (Figure 3 or 4), you
have verified that that line is correctly
connected. Of course, you want to be
sure you have a good connection, and it is
good practice to check the “non- match-
ing” pins, just in case there is a short cir-
cuit in the cable or one of the connectors.

After checking the cable, next verify
that all switches (or jumpers) on the mo-
dem are set correctly. Most of today’s
modems (and communications software)
are Hayes compatible, and appropriate
switch settings should be documented in
the manual provided with the modem.
Note that some switch settings may be
unique to a PC compatible or Apple com-
puter, so you want to be sure that you are
using the right settings for your system. In
most modem manuals, you will find a de-

tailed explanation of each switch setting
which can help you figure out a problem
in that area. And if you can find no other
problems, don’t be afraid to change a few
of the settings that seem to make sense
based on the documentation — just be
sure to make a note of the current settings
in case you want to return to the original
configuration. As you can see, | suggest
checking the hardware — the cable and
modem switches — before anything else
because that is the most common type of
problem. And if you find something that is
not correct in the hardware, be sure to
test the modem with your communica-
tions program after fixing that problem.

The third thing to check is the calling
parameters that you are using. This in-
cludes making sure that your communi-
cations software is set up to address the
appropriate serial port which is usually
COM1 (the default). Although an incor-
rect hardware configuration (i.e., cable or
modem switches) can cause data to be
garbled in some cases, the most frequent
cause is the use of the wrong calling pa-
rameters. Different bulletin boards and
services (e.g., CompuServe) use different
parameters. As | mentioned earlier, the
HUG Bulletin Board requires parameters
of 8 data bits, no parity, and one stop bit;
but CompuServe requires 7 data bits,
even parity, and one stop bit. Not all bul-
letin boards are the same, and you must
be sure to have the correct calling param-
eters. Most bulletin boards support 1200
baud, and many also support 300 and
2400 baud. Because of these calling pa-
rameter differences, a “directory” con-
taining this parameter setup information is
included in most good communications
software, such as HUGMCP and Hyper-
ACCESS/5. Also, be sure to save the pa-
rameters in your communications soft-
ware's directory.

A Note About CONFIGUR

Most Heath/Zenith computer users
know about the ZDS CONFIGUR program
which provides an easy way to configure
the serial and parallel ports. However, its
use is NOT usually required when you are
setting up data communications with a
modem because most communications
software takes care of any “configuration”
changes, such as baud rate. In other
words, do not fool around with CON-
FIGUR when trying to get communica-
tions software to work with a modem be-
cause it is not necessary. By its nature,
communications software must work di-
rectly with the computer's operating sys-
tem and hardware, and it bypasses the
CONFIGUR settings because it sets them
directly — such things as baud rate, num-
ber of data bits, stop bits, and type of pari-
ty. In short, do not try using CONFIGUR
because it will not help solve a problem
with modem communications.

The same statement applies to a

mouse. Mouse-driver software also sets
the required parameters directly, and
CONFIGUR will not help if you cannot get
a mouse to work properly.

Getting a Mouse to Work

As a final note, | should mention that
many users seem to have problems
getting a serial mouse to work correctly in
their system. In most cases, that is a result
of failing to read and follow the installa-
tion instructions provided with the
mouse. If you need an extension for the
mouse, be sure to use a straight-through
cable as listed in this article for a modem.
Aside from the obvious plug-in installa-
tion of a mouse to COM1, some mouse
software MUST be installed with the man-
ufacturer’'s INSTALL program. | am seeing
more and more software that is “com-
pressed” on a disk to save space, and it
must be “uncompressed” before it is usa-
ble, which is one function of the INSTALL
program.

Next, you must install a mouse driver,
and most manufacturers supply two pro-
grams. One is a MOUSE.COM program
that can be installed as desired from the
command line (or in the AUTOEXEC.BAT
file). The other is a device driver like
MOUSE.SYS that can be “permanently”
installed in the CONFIG.SYS file. For some
reason, many users seem to think that
both must be “installed”, but that is sim-
ply not true for most popular brands of
mice (mouses?). Only one or the other is
usually required, and which one you use
is a matter of preference. | personally pre-
fer to install a mouse with a COM pro-
gram so | can specifically control how
memory is used. If you always use a
mouse, you may prefer to use the device
driver instead. Installing both generally
does not cause a problem, but it does
waste valuable memory. Again, be sure to
read the mouse documentation for spe-
cific details on the mouse you have.
Sometimes you will also find a “control
panel” program that allows you to adjust
some of the mouse parameters (e.g., sen-
sitivity), and it is usually optional.

The final step is to check each appli-
cation to see if you must “install” the
mouse. You would not believe the num-
ber of letters | received some time ago
when | wrote about the Logitech Mouse
(my personal preference). Most of these
letters noted that the Logitech Mouse
would not work on various Heath/Zenith
computers with the GEM Presentation
Team (and other software), which is a
graphics package that | use quite often
and was mentioned in that article. In the
specific case of that version of the GEM
Presentation Team, | know that you must
run the install program (INSTALL.APP) to
inform the software that you are using a
mouse and what kind of mouse it is. If
you don't, well, the mouse will simply not

work.
Continued on Page 46
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Graphics Printer
or Epson FX

Part 7

John A. Day
5 Rue Sauer
T750@ Chelles
France

Programs for Downloading and Graphics on your Printer

This final article gives two programs
for extending the possibilities of your 9-
pin matrix printer. Both of them are writ-
ten in BASIC, which has a good set of in-
structions for bit operations. It also hap-
pens to be the language | usually use.
GW-BASIC is slow, particularly for high-
resolution print graphics, but with a BASIC
compiler (such as Quick BASIC) speed is
acceptable. The program logic is quite
simple, and can easily be converted into
any other language capable of ANDs, ORs
and NOTs. The first program is stripped
down from a much longer version which |
use routinely for designing characters in
several different formats, but which
would entirely fill a copy of REMark. The
short version is limited to one format
only, the standard Epson draft download.
The second program was written especial-
ly to show how you can combine graphics
and your own characters to build up
charts. It is not intended as a serious
working program; it is there rather to show
you how a fairly short program can give
good results. Once you've seen how it's
done, you will have no difficulty using the
same design principles for your own
graphics.

The programs were written with pub-
lication in view, so as to fit on a (short)
printed page. They can be speeded up if
you want to modify the code, adding or
lengthening a few lines where necessary.
Since these are not production programs,
a few errors may have slipped by. Please
bear with me, and correct my bugs.

We shall be needing some instruc-
tions which are not often used in BASIC,
so it will be best to go through them first.
We are going to set up bytes which con-
tain the positions of pins to fire for each
column of our graphics, with bit 0 corre-
sponding to pin 1, the top pin, up to bit 7
for pin 8. Pin 9 is not used in graphics
printing. There are BASIC instructions
which make this fast and easy:

OR — To set one or more bits without
changing the others,

AND — To clear one or more bits without
changing the others.

XOR — To toggle bits (replace a0 with a1
and vice-versa).

* — Multiplication to shift bits left.

\, — Integer division to shift bits right.

None of these instructions work di-
rectly on a single byte. They are all de-
signed for two-byte BASIC integers, but
the CHRS function can work on the low-
order byte and ignore the other. A DEFINT
A-Z instruction at the beginning of your
program will default all numeric variables
to two-byte integers, which is what you
need for most simple graphics.

We will be using masks quite a lot.
These are bytes with certain bits set only.
The weights for the low-order byte are:
bit @: 128 bit 1: 64 bit 2: 32 bit 3: 16
bit 4: 8 Dbit 5: 4 bit 6: 2 bit 7: 1

So, if you want to mask just bits 1, 2
and 3, the mask value will be 64432416,
or 112. Now, if BYTE is a two-byte integer
where you are working in the low-order
byte only, you can set these three bits
with:

BYTE = BYTE OR 112
and toggle them with:
BYTE = BYTE XOR 112

Clearing bits is a bit more complicat-
ed, because the AND operation clears all
bits which do not correspond to the
mask. BYTE = BYTE AND 112 would clear
bits 0, then 4 thru 7 — that is, everything
except bits 1, 2 and 3. Luckily, the inverse
mask is easy to declare: NOT 712. So,
BYTE = BYTE AND NOT 112
will clear bits 1, 2 and 3 and leave the oth-
ers untouched. If your mask corresponds
to a single bit, you will set, toggle or clear
one bit only without touching the others.

Shifting is done by multiplying and
dividing by powers of two:

You must be careful not to shift too
far left, We are working as though we had
an unsigned integer occupying two bytes,
while BASIC is manipulating signed inte-
gers with the leftmost bit indicating sign,
and seven data bits only in the high-order
byte. As long as we keep clear of the sign
bit, everything is all right; and although
NOT 112 is a negative value, it works
properly because BASIC works bitwise to
create it. But if we ever shift 8 bits left, we
may try and shift into the sign bit, which
will generate an overflow error. Shifting
our value right by, say, 3 bits, is done by
an integer divide:

BYTE = BYTE \ 8.

Shifting left by the same amount will
work, but we may not want to move bits
into the high-order byte, where they will
stop the CHRS$ function from working — it
bombs out for any value greater than 255.
We can always mask off all bits not in the
low-order byte by using its mask value,
255 (128 + 64 + ... + 2 + 1); remember
that the AND operation clears everything
not in the mask. So, we write:

BYTE = (BYTE * 8) AND 255
to get a shifted value confined to the low-
order byte.

For all these operations, you can use
hexadecimal values if you are used to
them. This would give:

BYTE = BYTE OR &HT9
BYTE = BYTE XOR &H7@

BYTE = BYTE AND NOT &H7@ or BYTE =

BYTE AND &HFF&F
BYTE = BYTE \ &H@8
BYTE = (BYTE * &HO8) AND &HFF

BASIC makes no difference in usage
between these two ways of describing a
value. If you have to use a mask in which
the sign bit is set, like FF8F (113 in deci-
mal, which is impossible to guess), you
will want to use hexadecimal notation.
Otherwise, use whichever you prefer.

2 shifts 1 4 shifts 2 8 shifts 3

16 shifts 4

32 shifts § 64 shifts 6 128 shifts 7
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In the first sample program, lines 130
thru 170 set up a table of masks, MSK.
MSK(0), 128, corresponds to bit 0, and so
on to MSK(7), 1, which is the mask for bit
7. 50, in line 1730 T(C,J,L) AND MSK(M) is
bit M in the byte stored at (C,J,L) in Table
T. In the same way, the line:

2489 T(C,XC,YCA) = T(C,XC,YCA) OR MSK(YCB)

sets bit YCB in the indicated byte. The
easily-made mistake is to write AND to
mean ‘both’, when in fact you want one
OR the other OR both.

DEF SEG =&H40 makes a comeback.
You will remember from Part 5 that this is
the segment where BIOS remembers
things like port addresses. We are now in-
terested in byte 23, in which the bits cor-
respond to shift, super-shift and lock keys.
Bit 5 is the Ctrl key, Bit 6 is the left shift
key, and bit 7 is the right shift key. So,
PEEK(23) AND 2 (line 2280) is the left-shift
bit, and PEEK(23) AND 1 (line 2290) is the
right-shift bit; they are non-zero (respec-
tively, 2 and 1) while the key is pressed,
and flip back to “0" as soon as the key is
released. They are used to control plot-
ting. The cursor keys move the cursor; if
left shift is held down, they plot and
move, and if right shift is held down, they
erase and move.

The expression IF variable THEN ..,
such as:
135¢ IF TD(I) THEN GOSUB 1400
may surprise you, together with -7 as a
‘true’ value (line 1160). variable is ‘true’ if
it is non-zero, that is, if any bit is set, and
‘false’ if it is zero, with all bits clear. NOT
variable only works as you would expect
for values 0 and -1. This is because of the
internal microprocessor structure. Circuits
for addition are smallest and most com-
pact when using “2's complement” nota-
tion, in which a value is made negative by
flipping all the bits and then adding 1.
Since 8086 series processors are small and
compact, this is the notation they use.
NOT, however, is a logical operation, with
no arithmetic, which just flips every bit. ‘1’
is coded 0000 0000 0000 0001 over two
bytes, so -1 is 1111 1111 1111 1110 + 1:
i.e., 171111111 1111 1111. If you flip every
bit, you get 0. If you take 0 and flip every
bit, you get -1. If you don't believe me,
call up BASIC and type PRINT NOT 0,
then PRINT NOT -1. So, anything non-
zero is ‘true’, but the only ‘true’ value that
gives ‘false’ after a NOT is -1.

The first program maintains its fonts
in MASM format, DB 27,'&,0,n,n,a,b0,b1,
..b10. As an example, ‘A’ is:

font SEGMENT public 'DATA
DB gt A )
DB 290, YT A
DB 27,':'.8.8.8
INCLUDE font2.asm
DB 27,'%' 1,0
font ENDS
END

;. expand printable area
; print codes from & to 31
, copy ROM to RAM

; select RAM

font2.asm is the output file from the
font program. The ‘copy ROM to RAM" in-
struction is necessary if you define less
than a full 256-character font, and the ‘se-
lect RAM' line lets you use the download
characters immediately. It's better to IN-
CLUDE the font data file, as my BASIC
program can't update a file containing
other Esc functions besides the download
descriptions. You might need the /i op-
tion on the MASM call to give an ‘include’
search path.

If you haven't got an assembler, you
can easily write a Basic program to copy
the font values to the printer (beware of
any CR (0D) or *Z (1A) bytes which could
be trapped); it will just run slower than a
binary copy. You can also maintain a bina-
ry file on diskette with PUT and GET in-
structions. The following sequence will
open a file and write the preamble (DB
27,6;DB 27,1,1; DB 27,:,0,0,0):

DATA 27,54,27,73,1,27.58.,0,0.0
OPEN "R",#1,file,1
FIELD# 1,1 AS BYT§
FOR I =1 TO 16
READ N
LSET BYT$ = CHR$(N)
PUT# 1
NEXT I

For those of you not familiar with
working in relative files, the ‘1’ at the end
of the OPEN means we are working byte-
by-byte, and the FIELD# instruction links
BYTS to the file — notice that the variable
name is not given in the PUT# instruction.
Variables named in FIELD#s can be used
freely to the right of an equals sign, but
can only be used to the left of an equals
in LSET and RSET instructions. Writing LET
BYT$ = CHRS$(N), for example, gives no
error messages but breaks the link be-
tween BYT$ and the file buffer. GET# 1,n
will read byte n into BYTS$, and GET# 7 will
give sequential reads from the next byte
on. Use the DEBUG program to check
your output.

You can't modify the binary file with
a word processor as you could an Assem-
bler source, and if you overwrite an exist-
ing file, you can lengthen it, but not short-
en it. To suppress one or two characters,

DB 27,38,0,65,65,139,30,32,72,128,8,128,72,32,30,0,0

To assemble your font, use:

to assemble,
to link,

masm fontl;
link fonti1;
exe2bin fontl

to convert to a binary file

and copy fontl.bin prn /b to download.

font1.asm should contain, besides ti-
tle and page data:

you would have to erase and rewrite the
whole file. Reading the binary file is nearly

as easy, but you can't test for end-of-file.

The function LOF(n), or length-of-file, will

give you the total number of bytes in file

n, and you must stop when the program

has read enough.

The font program would be easy if it
weren't for nitty-bitty considerations. The
basic principle is to have a 9X11 box on
the screen, corresponding to the 9 print
pins and 11 usable columns, and draw
blobs wherever a pin fires. However, you
must prevent the same pin from firing
twice in rapid succession, so code is in-
cluded which
* Limits blobs to alternate columns

while tracing horizontal lines (variable
DBL).

* Rubs out anything immediately left
and right of a blob (lines 2690 thru
2750).

Also, you can only use 8 pins out of 9,
so code at lines 2570 thru 2670 prohibits
using pin 1 if pin 9 is in use, and vice-
versa. Finally, you must provide propor-
tional spacing data. A good guesstimate is
to fix the width from the first non-blank
column thru three blank columns to the
right, to give 3/120" between letters.
However, the beginning column must lie
between 0 and 7, because only three bits
are reserved for it in the attribute byte,
and the maximum for the end column is
12, as 12/120” = 1/10". I've added a
keystroke ‘F’ (or ‘f) to fix any character at a
full 1/10”. | use this with semi-graphics
characters which | want to mix in with
proportionally-spaced text, without the
graphics getting squashed up. If a font
character is given as full width even
though its real size is smaller, the program
supposes it has been fixed at 1/10" —
line 1830 sees whether a starting column
of 0 (bits 1 to 3) is non-blank, and the fol-
lowing line checks whether the end col-
umn, bits 4 thru 7 (weight 15) figures with
the last used column plus 3. When finish-
ing off the character, line 2170 forces the
attribute byte to 11 or 139 (0000 1011 or
1000 1011) if TF, fixed-width, is ‘true’.

There are several character strings in
the program which are used as easy ta-
bles. CMV$ is a list of characters which
can’'t be shown on the screen, like ‘line
feed’ or ‘cursor up’, because they will ac-
tually move the cursor instead of display-
ing. INSTR(CMV$,C$) (line 690) is a simple
go/nogo test; if C$ is in the list of 'difficult’
bytes, the function returns non-zero or
‘true’, whereas if C$ is ok, the function re-
turns zero or ‘false’. S1$ and 52§, lines 100
thru 120, are more subtle. They give nu-

July 1990

29



meric codes for the cursor keys, shifted
and non-shifted, in order: 1-3 (top line), 4
and 5 (middle line), 6-8 (bottom line).
Non-shifted gives two-byte keystroke
codes, S2$, whereas shifted gives one-
byte codes, S1% which includes also Ff to
Fix a character width, and CR and Esc to
end entry. The two tables are set up so
that cursor keys have the same positions
whether they are shifted or not. INSTR
(51$,Z%) gives the position of a shifted
character in the string; [NSTR(S2S,
RIGHT$(Z$,1)) gives the same value for a
two-byte cursor character, knowing that in
this case, the first byte is always zero. This
can then be used (line 2350) to select cur-
sor up (top line), left or right (middle line)
or down (bottom line). For diagonal
moves, line 2360 adds a left or right move
after up or down.

To use the program, give your old
data file name at the “Input file?” prompt,
or hit Enter if you are creating a new file.
You will receive the prompt “Character:”.
Give the character you want to redefine,
either by hitting the corresponding key or
by using Alt and the numeric keypad; the
character and its ASCIl code appear. The
cursor, a small spot, will appear in the top-
left corner of the box. Move it around
with the cursor keys. Plot a point by press-
ing left-shift before you move. Erase the
point at the cursor location by pressing
right-shift before moving off. If you try to
put two spots adjacent to each other, the
first one is rubbed out. A “beep” means
you are trying to use all 9 pins, which is
not possible when coding on one byte.
Toggle the “Fix” indicator with key F;
when the indicator is not visible, propor-
tional width is fixed automatically. To
completely clear a character, toggle “Fix”
to not visible and erase all points. Hit ei-
ther Enter or Esc to finish a character.
When you're through, reply Ctrl-Enter (or
Ctrl-Esc) to the “Character:” prompt. The
last prompt, “Output file?”, is for the save
file. Hit Enter to abandon your changes.
Output is in MASM format, listed by as-
cending ASCII code.

[nput file? maths.asm
Character: ¢ 4 .

Ctrl - {—< t{o end

Figure 7-1
Sample Screen Display for
Designing a Special Math Character
Using the Ctrl-Enter sequence to stop
work allows you to use Enter as a charac-
ter key, entering download data for 13
(OD). This may seem odd — how can you
use CR as a printable character, when it

means “Carriage Return’? Well, you can't
use it directly, but... | explained in the first
article (June 1989) that 12 characters (11
in the article plus ] that got left out) can
be re-assigned to foreign languages. The
pin data for these characters has to be
stocked somewhere, so Epson slipped it
into the zone 0 - 31 (and 128 - 159 for ital-
ics). When you select “Denmark” with Esc
“R" 4, your printer will use the character
13 (A) instead of character 93 (), and so
on for six other substitutions. If you've
downloaded a new character 13 and se-
lected Character Set 4 and RAM, you get
your own redefined character, but for
ASCII code 93. The mappings used are:

US: 35=# 36=3% 64=@ 91=[ 92=\ 93=]
94=" 96=" 123={ 124=] 125=} 126="
3 (0) =-64F, 1231 § (18) -64D 93F
& (1) =125F, B (17) +126D
o (2) =961, 124 F] £ (18) - 91DK,N
o (3) =124 @ (19) +123DKN
i (4) =128 @ (20} - 92 DKN
® (5) =91F| @ (21) =124 DKN
£ (6) =+35GB © (22) +123SP, 126 F
I (7)) =915P A (23) +91DS
& (B) =-938P O (24) -92D,S
R (g) -s2SP 0 (25) -93D, 948
A (10) =124 SP i (28) +123DS
o (1) =368 | & (27) +124 D8
Pt (12) - 35SP i (28) -125D,126 S
A (13) +93DKNS E (29) -84 NS
4 (14) -125DKNS & (30) -931,96 NS,
¢ (18) -92F ¥ (31) +92J 123F

D: Germany, DK:Denmark, F:France, GB: Britain,
I: Italy, J:Japan, S: Sweden, SP: Spain
N: Norway, some emulations only

Figure 7-2
National Character Set Mappings

Most of these characters can be
printed either directly with their own
ASCII code, by using Esc “I” 1, or indirect-
ly with their transposed code and the Esc
“R” n national sequence. Those marked
with a vertical bar (), however, can only
be printed by international mapping (B,
DC1, should be available but often isn't).

If you want to see whether your MS-
DOS is trapping end-of-file markers, try
three of these international characters:
LPRINT CHR$(27)"I"CHR$(1);CHR$(28);

CHR$(25) ; CHR$ (28)
If you get “iUG, ~Z is being printed ok. If
your printout reads “liti”, then *Z (25)
characters are being suppressed, and you
should consider other ways of accessing
your printer.

Now, what can you do with the
download file? First, you may be working
on a document which uses a few charac-
ters which aren’t on a standard printer —
like three points, or a backwards E, for
math text. You just choose some charac-
ter you don’t use, and redefine it to what
you want, including the italics forms
(ASCII code + 128) if required. The stand-
ard character shows on your screen, but
the modified character prints in its place.
This is how | did the printer pin diagrams
in this series of articles, with high, low and
double blobs on some of the IBM math
characters. Since I'm using an IBM charac-
ter set for this article, | had to do the same

to get o, ¢, @ and -+ in the character
mapping table, because these are only
available in the Epson sets. As an exam-
ple, the following little program redefines
three characters, 3, 4, and 5 ASCII (at lines
50 thru 70), and then prints two math for-
mulae. I$ and US$ set italics on and off, G$
and N$ control emphasized bold print,
and S$ and F$ handle subscripts. The
DATA came straight from the BASIC font
design program (see Figure 7-1, which
gives the screen display corresponding to
line 60):

10 REM Demo: maths expressions

20 REM John Day, Oct 1989

30 DEFINT A-Z

40 DATA 27,58,0,0,0,27,73,1,27,54

50 DATA 27,38,0,3,3,139,240,8,36,2,32,2,36,8,240,
0,0

60 DATA 27,38,0,4,4,139,130,0,146,0,146,0,146,0,
254,00

70 DATA 27,38,0,5,5,139,56,68,146,0,146,0,146,0,
146,0,0

80 DATA 27,3710

90 WIDTH "LPT1:",255

100 FOR 1=1TOQ 65

10 READ Z
120 LPRINT CHR$(Z);
130 NEXT |

140 E$ = CHR$(27)

150 1$ = E$ + "4"

160 U§ = ES + 5"

170 G$ =E$ + "E" + ES + "G"

18O NS =E$ + "F" + E$ + "H"

190 S$ = E$ + "S" + CHR$(1)

200F$ =E$ + "T"

210 LPRINT “# "GS"A'NS" : ¥ x#"GS"A"NS
“and ¥ yA"GS A"NS": x+x = 0, xylx+y) = 0"

220 LPRINT "¥ x"S$"1"F$", x"S$"2"F$" & "GS"E"NS
YL MEUS (xS IFS X "S$ 2 FS") = IS
US"(x"SE"1"FS")"GE "T"NS:IS I"US" (x"S$"2"F§")"

gives as output:

F A &

Figure 7-3
Using Downloaded Characters

This time, I've used LPRINT instruc-
tions as | know there are no troublesome
bytes in the character redefinitions. For
BASIC, | have to insert my own attribute
control bytes for bold, etc.; with a word
processor, you just use the standard se-
lections (like | did for typing up the ex-
planatory text). WordStar 4, WordStar
2000 and Word all accept most of the
special characters not on the keyboard,
such as the card suits | chose to redefine;
you should be able to use almost any
character with most modern word proces-
s0rs.
If you need a lot of redefined charac-
ters, you should build a completely new
font, and include user code in your word
processor to switch to RAM characters,
ESC “%” 1 0, and back to ROM characters,
Esc “%"” 0 0. You can usually use “red” and
“black” ribbon commands for this. Then,
ribbon changes will switch you from one
font to the other, allowing you about 200
upright characters instead of the hundred
or so you get as standard. | have found
this technique very useful with the Cen-
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tronics Horizon series, now alas! obsolete,
which could handle IBM GP emulation
and downloading at the same time. With
my setup, “Black” gave semi-graphics
characters in ROM for outlining boxes,
while “Red” gave me the extra characters
that | had loaded into RAM. Usually, you
would define italics versions of your char-
acter set from 128 on; but nothing stops
you from using the italics space for upright
characters unconnected with the stand-
ard (0-127) space, which gives you 300
different usable characters . . . who could
need more?

You will have noticed in the previous
aritcles that the FX emulation has a lot of
useful things which a strict GP printer
doesn't give, such as 12 cpi printing for
Elite characters, and Esc “j” n for roll-up/
roll-down superscripts and subscripts
(tricky! This one was in the FX-80 specs
when running without the optional forms
tractor, but was never available on the
original FX-100. See Jack Uretsky's article
on Fancy Word, in the Oct ‘89 REMark).
My GP/FX printer is always switched to
Epson emulation, with all the IBM charac-
ters downloaded in place of the italics.
Well, nearly all — you can’t download the
semi-graphics characters, which are 12-
pin and not 9-pin. But | have defined simi-
lar eight-pin characters in the same code
places. Four-pin descenders, which re-
place some less-useful characters, slot
into place with a roll-down/roll-up. Your
word processor will handle this bastard
combination if you select an FX printer
driver, then disable the character com-
pose table with a user patch.

Finally — object of the next program
— you can handle character generation
yourself by including your characters in
graphics data set up by your processor.
The only difficult part of this job is getting
the pin patterns, and the first program
does that for you. I've chosen bar charting
as an example. | wrote a bar chart program
some years back for course planning, us-
ing the standard GP character set for
drawing the boxes. | never really like it; |
was tied down to the standard pitches of
17, 12 or 10 units/inch, | could only use
vertical pitches of 2 bars per inch because
each box took up at least two lines plus a
line space, and it was difficult to include
text inside a bar. But at that time, | didn't
have character drawing routines at hand.
Once this article is finished, | shall be
looking at the old program so as to com-
pletely re-do the graphics side. The only
program logic not covered in this article
will be how to cover date formats — how
to set up a page header with a section of
the calendar, and how to input begin-
ning/end dates in a text file. The rest is
right here. With graphics data, you define
a space — 960 X 16 dots, for example, if
you use two print lines on 8" wide paper
— and just do what you like inside it.

In our case, we are going to draw bar

charts at 4-1/2 bars per inch (two lines of
1/9" each), with the bar length written in-
side each bar. The characters are going to
be half-and-half across the two lines, just
to show how easy it is; we shall print the
top 5 pins of the character on the first line,
and the remaining 3 on the second. The
text is proportionally spaced; this, mixed
with fixed-pitch semi-graphics characters,
as you would to bar-chart in text mode,
would drive any respectable word proces-
sor crazy.

The program reads a text file BAR.
DTA, with a series of values to plot. The
page width is fixed at 6-1/2", plus 1" left
margin. The scale is 1" for 10 units, so we
can handle up to 65 as a maximum value.
The program prints the bar to a precision
of 1/120”, corresponding to increments
of 0,08 in the value plotted. Even with
proportional spacing, checks on overflow
and overprinting, and | got the program
down to 110 lines (by stripping out printer
status checks to keep it short — if the
printer’s not ready, the program hangs).

]
f.2=4
S AcA
20|
12,5
12.1]
1.z%4
L]
3.456
201
=]
1241

Figure 7-4
Sample Bar Charts: (top) Normal
Density, (bottom) High Density

The DEFINT leaves the letter V for
decimal values, because our bar length is
not necessarily an integer. Everything else
is. The DATA was obtained from the other
program, and contain attribute and data
bytes for the ten digits 0 thru 9, together
with a period in position 10. LT and L2 are
the first- and second-line print buffers, for
781 bytes. Line 260 picks up the printer
port address for direct output. It's unsafe
to use LPRINT instructions, because any
byte containing 13 will be trapped by BA-
SIC, and this will blow the byte count for
the Esc Y command. Try LPRINT# on a
“relative”” print file if you like, but check
what's happening to 25 (*Z). | prefer to
play safe.

If the length works out to more than
6-1/2" (value 65), OFLW is set so as to
leave the end of the bar open. 255 is “all

bits set”, which fires all 8 pins at lines 450,
460 for a vertical rule along the left of the
paper. Lines 470 to 500 fire pins 2 (on the
first line) and 5 (on the second line) for
the horizontal lines. Note that only even
bytes are set, corresponding to the mini-
mum firing pitch of 1/60". If the bar is to
be closed at the right-hand end (plotted
value 65 or less), line 510 sets pins 2 thru 8
for the first line and 1 thru 5 (128 + 64 +
32 + 16 + 8) for the second. If W, the last
byte to plot, is odd, this would give two
adjacent bytes set for pins 2 and 5, which
is forbidden; so the previous byte is
cleared to avoid this. On some of the bars
in the sample printout, you can just see a
small gap at the end of the bar, where the
last dot is on 3/120” centers instead of
1/60". You could use Esc “L”. .. and 1/
120" centers instead of Esc “Y”.. ., but at
the price of half-speed printing; and verti-
cal resolution would still be only 1/72",

The printed value is right-justified if
there’s room inside the bar, left-justified
otherwise, so we have to check the
overall width — allowing an extra 5/120"
to set the characters off a bit from the left
rule. The last column in the character is
given by bytes 4 thru 7 in the attribute
byte TA(C), which we extract with TA(C)
AND 15. The first column is in bits 1 thru 3
— AND 712 — which we must shift right 4
bits by dividing by 16. The width of the
character is the difference between these
two values, plus 1. If the overall width of
the text goes beyond the end-line of the
bar, line 570 blanks pins 4 thru 8 for the
upper half, 1 thru 3 for the lower, so as to
leave a gap for the digits.

This is one of the useful aspects of
graphics printing; you can set up features
in the buffers using simple algorithms,
then come back and erase them before
printing if you want to change your mind.
For a production program doing resource
planning, you would want vertical rules all
across the page for weeks and days, ex-
cept where there are boxes indicating re-
source usage. The easiest way to lay this
out would be by drawing vertical rules all
across the page in a simple loop, then
blanking them while drawing the boxes.
This would be obtained for each column
with an AND NOT instruction with a mask
to blank the unwanted part of the vertical
rule, followed by an OR instruction to add
the box element to any unblanked parts
of the ruler line — you would want to
leave in any of the ruler line outside the
box.

The start column, C7 at line 580, is
set somewhere from byte 4 on, which
leaves a 3/120" space (bytes 1, 2 and 3)
after the left rule. The character data table
was set up with 12 columns — DIM
T(10,71) — to make an explicit zero byte
available for column 12; this is implicit in
the download data. With this extra zero
available, lines 590 thru 660 just loop
through the characters, moving each one
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a: draw vertical rules everywhere a
b: erase ruler lines which will be inside the box and
¢: draw the horizontal box lines

CHR$(@) ;CHR$ (64 ) ;CHR$(112);
CHR$(64) ; CHR$ (@) ; CHRS(64)
keeping your finger on the power switch,
and at the slightest abnormal sound,
switch off. Look at what was printed using

a magnifier.

* 8 s0e » L B

L] L]
L ] .
Pattern sent Probable print-out

Figure 7-5
Stages in Drawing Boxes
Over a Vertical Grid

into the two halves of the bar. The OR in-
structions combine the existing contents
of the buffer with the new bits, meaning
that the characters will be added to the
bar lines that are already there. Dividing
by 8 moves the character down 3 bits, the
bottom three bits being lost. When mov-
ing the character up 5 bits for the lower
line, however, the top five bits must be
stripped off (AND 7), otherwise, they will
shift into the high-order byte and prevent
the CHRS function from working.

Lines 1040 and 1060 are where you
risk going wrong most. These give an inte-
ger value, over two bytes, telling the
printer how many bytes of graphics to ex-
pect: Esc Y n1n2...n bytes of graphics.. ..
If you send more bytes than you declare,
the excess will print as a few garbage
ASCII characters. If, on the other hand,
you send fewer — the printer will read the
next control sequence as being the last
few graphics characters, miss the switch
from ASCIl to graphics, and spew out
most of the next graphics as garbage
ASCII.

Line 890 could read Z = L1(I) (and Z
= [2(1) at 760). This, however, might let
data through which would fire pins too of-
ten. Your printer may be checking for this
itself, in which case, you can use the
shorter, faster code. If you use the BASIC
interpreter, checking for adjacent pins will
slow the program by about 15%; com-
piled BASIC will run at the same speed
with or without checking, because it puts
bytes on the port much faster than the
printer can accept them and spends some
time anyway waiting for “printer ready"’.
Look in your manual at the description of
“Esc Y". If it says, “Horizontally adjacent
dots cannot be printed” (Epson FX manu-
al), it's safer to eliminate them. If it says,
“Adjacent dot columns are not printed”
(Centronics Horizon and PrintStation
manuals), you can test to see if the printer
eliminates adjacent dots before printing,
Send:

LPRINT CHR$(27)"Y"CHR$(9);CHR$(0);
CHR$(64) ; CHR$(0) ;CHR$(64) ;

Figure 7-6
Eliminating Adjacent Pins

If the printout corresponds to the
right-hand sketch, with regular spacing
between points, then your printer is elimi-
nating adjacent points and you need not
code for this yourself. Otherwise, you
must eliminate them in your program. The
code given is over-cautious and will elimi-
nate too many points, as it compares each
column with what should have been
printed previously, before checks. If you
are using such checks to clean up inten-
tional over-printing, modify to compare
with what was really printed in the pre-
vious column, after checking and elimina-
tion.

Starting with these two basic pro-
grams, you can easily build up your own
custom applications. Full alphanumeric
printing on charts just requires putting a
full alphabet in DATA — perferably in-
dexed on the ASCIlI code — and taking
pin 9 into account. If bit 0 of the attribute
is not set, you should shift the character
down 4 bits instead of 3, which | didn't
bother with because | knew that none of
the eleven characters | used for the dem-
onstration require pin 9. Better resolution
is given by Esc “Z”. .. and a 1/240" pitch
instead of 1/120" with Esc “Y”. .., and a
double pass for each line, with a 1/216"
fine line feed, to give NLQ letters. This
does multiply processing time by four,
but gives good printout. | prepared sam-
ple output for this option, using the same
pin layouts for the characters which gave
me half-size letters. | defined four double-
length print buffers, LTA, LT1B, [2A and
L2B; the B buffers are printed on a second
pass 1/216" below the A buffers, using
Esc “)” 1, and between 7 and 2 the paper
is moved 23/216” instead of 24/216".
The characters fit completely into the up-
per half of the bar, using the following
sleight-of-hand instructions to move even
character pattern bits (0 to 6) into LTA
from pins 4 to 7 (bits 3 thru 6), and the
odd bits (1 to 7) into the same positions in
L18B:

L1A(C1} = L1A(CL) OR ((T(C.J) AND 128)
x 8) OR ((T(C,J) AND 32) x 4]
OR ((T(C,J) AND 8) x 2) OR
(T(C,J) AND 2)

L1B(C1) = L1B(C1) OR ((T(C,J) AND 64) x
4) OR ((T(C,J) AND 16) x 2)
OR (T(C,J) AND 4) OR ((T(C,J)
AND 1) * 2)

Half- and full-size characters are far
from the only possibilities. | invite you to
add code on to the first program to get
the size of characters you need. The
drawing box on the screen can be ex-
panded to any reasonable size, and the
square blob can be split into four or six for
1/240", two- or three-pass fonts. But
you'll have to change the formats used to
stock your characters on disk. The down-
load format is fine for draft 9-pin charac-
ters, where a full font fits into 3K bytes. If
you used the same layout for 18-pin NLQ
characters, you would end up with a good
18K for fixed pitch — three passes at
double the horizontal resolution — and
worse for proportional fonts. Larger-size
characters would take up an astronomical
space. The trick is not to stock leading
and trailing spaces for each character.
Standard NLQ download formats have
three attribute bytes for each character,
the number of zero bytes (spaces) sup-
pressed before and after, and the number
of bytes of effective character data. They
are usually arranged with three consecu-
tive bytes for each print column, “top
half”, “bottom half’, and “descender”.
For generating my own characters, | find
it’s simpler to stock all bytes for the first
head pass, then for the second, then for
the third, so that each set of bytes can be
loaded straight into the print buffer. If the
character takes up more than eight pins, |
repeat the structure for succeeding print
lines. Descender data is only stored if it
actually exists, as | suppress trailing lines
of zeros. This is not convenient, however,
for drawing on the screen. The easiest |
have found is to use one byte for the
same pin/column combination on two or
three passes. This way, moving vertically
on the screen takes you down through
the byte for the dots which are handled
by a particular pin, albeit on different pas-
ses, then changes bytes as you change
pins. “4" can indicate “fire on pass 1", “2"
“fire on pass 2", and “1" “fire on pass 3",
with all the combinations possible, such
as “7" “fire on all three passes”. It is sur-
prisingly easy to convert from one format
to another, once you've gotten into the
habit. A conversion program sweeps
through the destination format byte-by-
byte, picking up the corresponding bits
wherever they are in the source format.
With a bit of practice, you can even pick
up character outlines from laser fonts,
which are in a fourth format, reading hori-
zontally with all the points for the top ras-
ter line, then everything for the second
raster line, and so on.

All the figures in the previous articles
in this series were printed in this way. The
characters were drawn on the screen in
maximum resolution, three passes at
1/240" pitch, and stocked on disk. The
figures were prepared as ordinary text us-
ing WordStar 2000 and output to disk us-
ing a custom print driver. They were then

Continued on Page 46
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Based on the responses | received
when I asked for any comments you had
about 0S/2, it is quite clear that virtually
all HUG members seem to be as skeptical
as | am about this new operating system.
Even though some of you told me that
you used OS/2, most of those responses
indicated that DOS was still your primary
operating system, and only one user said
that he used OS/2 as the only operating
system for his computer. As | said last
year, | do not intend to write about some-
thing that seems to be of little interest to
most HUG members, but there is little
doubt that most computer users are quite
reluctant to forge ahead with OS/2 for a
lot of reasons, even though there is some
outstanding software that is now availa-
ble, such as HyperACCESS/5, | mentioned
last month.

DOS is Dead?

Don't believe that for an instant. By
most estimates, there are now some 30 or
40 million microcomputers in users’
hands, and fully half of them cannot run
0S/2. Why? Simply because they don't
have a CPU (Central Processing Unit) that
is capable of running OS/2. One of the
0S/2-specific hardware requirements is
that you must have at least an 80286 CPU,
so that is a specific limitation resulting
from the operating system. One of the
problems associated with OS/2 is that
hardware requirement which is a direct re-
sult of this operating system being able to
take advantage of some of the features of
80286 and later CPUs, such as multi-
tasking. Older computers that are based
on the 8088 CPU just do not have the
“power” required to run OS/2.

In any case, DOS is absolutely NOT
dead, no matter how much Microsoft and
IBM would like to “kill”” it. There are many
reasons for that, and the obvious one is
that OS/2 has not done well in the mar-

ketplace — at least not nearly as well as
Microsoft had hoped and expected. Us-
ers are not standing in line to buy 0OS/2,
and it is appropriate to examine some of
the most likely reasons for that.

0S/2 Obstacles

For those of you unfamiliar with my
background and experience, | spend a
considerable amount of time doing com-
puter consulting in addition to writing. As
aresult, | spend a lot of time working with
large companies (mostly in the Fortune
100), and your reaction to OS/2 is typical
of what | see. There are some good reas-
ons to change over to OS/2, but | find that
very few people in these companies have
sufficient justification to do so.

Of those [ find who have changed to
0S/2, most tell me they have done so be-
cause they believe OS/2 is the “operating
system of the future.” Part of that rationa-
le is that they want to “be familiar with
0S/2 when it replaces DOS.” Personally, |
do not believe that OS/2 is necessarily the
operating system of the future, at least not
vet. Why? Well, there is convincing histor-
ical evidence that OS/2 is not likely to do
very well until something happens. And
that “something” is usually called a killer
application that “all"” users believe they
MUST have.

A Brief History

Historically, the first killer application*
usually recognized as having any signifi-
cant impact on the microcomputer mar-
ket is VisiCalc — an electronic spread-
sheet that was developed for the old Ap-
ple Il computer running an operating sys-
tem generally referred to as AppleDOS.
This occurred in the late 1970s.

The second killer application was
WordStar, which ran under the CP/M op-
erating system. WordStar was originally re-
leased in 1979. The real reason it is usually

recognized as a killer application is simply
because it was the first real word proces-
sor available for a microcomputer. The
only real alternative was the commonly
available stand-alone word processors,
such as the Lanier, that cost in the
$15,000 to $20,000 range. One could gen-
erally buy a CP/M computer, printer, and
software (including WordStar) for under
$4,000 at the time. And contrary to what
was stated in the article on “The Evolution
of DOS” in the December 1989 issue
(page 43), Gary Kildall did NOT design the
CP/M operating system for an Apple com-
puter. The original CP/M operating sys-
tem was designed on an Intel 8080 CPU,
not the 6502 (used on the Apple | and II).

Nearly all computer users have at
least heard of the third and most famous
killer application: Lotus 1-2-3. Lotus 1-2-3
was the application that really caused the
sales of the IBM PC to skyrocket because
many business managers saw how the
“what-if” features of the electronic
spreadsheet could be applied to solving
business problems. As a result of entering
the microcomputer market, IBM was able
to get businesses to recognize that a small
computer was an acceptable tool that
could be used to help solve business
problems, and Lotus 1-2-3 was the specif-
ic application generally recognized for
that purpose. Indeed, one could develop
arather convincing argument that the IBM
PC was not a commonly accepted busi-
ness tool until after the introduction of
Lotus 1-2-3 because that is when sales of
the PC really began to take off.

As you can see, it is the killer applica-
tion that really drives the purchase of new
hardware and additional software, such as
new operating systems like the DOS used
on today’s microcomputers. Regardless of
its capabilities, no operating system for a
microcomputer has been so great that it
has been the ONLY reason for people
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buying new hardware, not to mention ap-
plication software. People buy micro-
computers to USE for some specific pur-
pose, such as word processing, spread-
sheets, and games. Most people could
care less about what the operating system
is, so long as the computer can perform
whatever task is required. And that is one
of the problems with OS/2.

Back to OS/2

| believe that the lack of a killer appli-
cation for OS/2 is probably the major
reason that it is not doing as well as some
industry pundits and vendors had antici-
pated or predicted. Even though OS/2
was released nearly two years ago, there is
still not a whole lot of application soft-
ware that has been released specifically
for OS/2. Most OS/2-specific software
that has been released is even more ex-
pensive than its DOS equivalent, and that
is another general problem that has
helped cause the lukewarm reception.

Regardless of any other problems,
0OS/2 is expensive. As previously men-
tioned, it requires at least an 80286 CPU.
But even if you have that, OS/2 is still ex-
pensive. First, you must have a hard drive
just to run OS/2, even though most 80286
and later systems usually have a hard
drive. To run the current version of OS/2
with Presentation Manager (like Win-
dows), you must have at least four
megabytes of extended memory (NOT
expanded memory), and more is recom-
mended. Even though the cost of mem-
ory is finally coming back to more rea-
sonable levels, memory is still expensive.
Buying OS/2 as an operating system is
inherently expensive because the version
1.1, which includes OS/2 and Presenta-
tion Manager, is in the $500-700 price
range. The “Extended” version of OS/2,
which includes some application software
(e.g., a data base with SQL and communi-
cations), is rumored to have a list price of
nearly $1,000. By comparison, the latest
ZDS MS-DOS version 3.3 Plus has a list
price of $149. If you really need com-
munications software, | think you are far
better off using HyperACCESS/5 under
DOS than anything available as part of
0S/2. And there are far better data base
software packages you can buy that run
under either OS/2 and/or DOS. In terms
of cost, you can generally expect that OS/
2-specific software will be more expen-
sive than its DOS equivalent, primarily be-
cause it takes more time to develop it.
There is also another element of the cost
of OS/2 that you also need to consider.

Let's say that you already have an
80286 or later system with a hard drive, an
ECA'videq display, and five megabytes of
extended memory. Let's also assume that
you have the usual variety of application
software that includes a word processor,
spreadsheet, at least one desktop utility
that is memory-resident, at least one disk

utility package (e.g., Mace Utilities or
Norton Utilities), communications soft-
ware (e.g., an older version of Hyper-
ACCESS), and a few games. Perhaps you
even have a data base package like
FoxBase or PC-File:dB. Now you want to
know what runs under OS/2 and what
does not.

0S/2 has two modes, usually referred
to as the REAL (or DOS “compatibility
box") mode and the PROTECTED mode.
Based on the assumption that all of the
old software was purchased for the “old"”
DOS, you can only run some software in
the OS/2 real mode. In other words, the
old DOS software cannot take advantage
of any of the OS/2 features because it
does not run in the protected mode. Spe-
cifically, you cannot use the OS/2 multi-
tasking feature because the old DOS soft-
ware was not designed for it. If you really
want to use OS/2's multitasking, you must
buy another word processor and spread-
sheet that was specifically designed to run
under OS/2 or you must at least check
with the manufacturer to see if you can
upgrade to an OS/2-specific version of
that particular application. Even for well-
known DOS applications, there are still
not a lot of OS/2-specific versions availa-
ble yet. Obviously, that will add to the
cost of implementing OS/2 when more
major applications are available. More im-
portantly, it turns out that there are four
“minor” categories of general DOS pro-
grams that will not currently run under
0S/2 in any mode.

The first category of programs that
will not run under OS/2 includes any
memory-resident or TSR (Terminate-and-
Stay-Resident) program that was devel-
oped for DOS. This category includes
such things as print spoolers, keyboard
enhancers, notepads, disk managers,
menu software, popup calculators, help
programs, mouse drivers, screen savers,
and so on. Although | have heard some
unconfirmed rumors that Microsoft is try-
ing to make the OS/2 real mode more
compatible with DOS programs, the tech-
nical problems are formidable because
0S/2 uses a completely different memory
management scheme (to implement mul-
titasking) than DOS does. In short, you
can plan on spending a bunch of money
to buy new memory-resident programs
that will run under OS/2.

The second category of programs
that will not run under OS/2 is usually re-
ferred to as disk or file utilities, such as the
DOS-based Mace Utilities or Norton Util-
ities. This category includes virtually any
program that requires what is usually re-
ferred to as low-level disk access. Pro-
grams that usually require low-level disk
access include sector editors, hard disk
“optimizer” or defragmentation pro-
grams, undelete and file recovery pro-
grams, and some disk caching programs.
These programs will not work under OS/2

because of a different file management
scheme that Microsoft calls the “High Per-
formance File System” or HPFS. In con-
trast, DOS uses what is currently referred
to as the “FAT (File Allocation Table) File
System.” When | first heard about that, |
could not help but wonder if the DOS file
system was a “low performance file sys-
tem” because | have mentioned how
fragile it is in various articles. The impor-
tant point is that most of the programs in
this category perform low-level disk ac-
cess, so these programs will simply not
work with OS/2 because its file manage-
ment scheme is different. | should note
that OS/2 does allow you to read and
write floppy disks that were formatted
with DOS, so you can still use old applica-
tion software and “old” disks in the OS/2
real mode. This restriction only applies to
programs that use low-level disk access
techniques, and it applies only to disks
formatted under the protected mode,
such as a hard drive.

The third category of programs that
will not run under OS/2 is all communica-
tions software that was developed for
DOS. DOS-based communications pro-
grams will not run under OS/2 because
these programs require direct port access
because of their nature. That is, any pro-
gram that bypasses DOS and goes directly
to the computer hardware will not run un-
der OS/2 in any mode because of the
changes in the way OS/2 handles hard-
ware ports, such as required for communi-
cations software to talk to a modem. Al-
though | have defined this third category
as being communications software, it real-
ly includes any software that uses direct
port addressing. Some print spoolers and
mouse drivers may also fall into this cate-
gory too, but they were previously men-
tioned in the memory-resident program
category. | have specifically discussed
communications programs as a third cate-
gory because this software is generally
considered a major application. Fortu-
nately, Hilgraeve has developed Hyper-
ACCESS/5 that includes both DOS and
0S/2 versions that eliminate this kind of
problem.

The fourth category of programs is
slightly different than the first three. Some
forms of copy-protected programs (e.g.,
games) will not run under OS/2, depend-
ing on how the copy protection is imple-
mented. In general, any form of copy pro-
tection that uses any memory-resident
programming, unusual disk format tricks
or direct port access will not run under
0S/2. In particular, | have been told that
this restriction specifically applies to ALL
software that uses a hardware “key”
(called a dongle) that typically plugs into a
serial or parallel port. A few major applica-
tions, such as some CAD and accounting
software, use a dongle for copy protec-
tion, and because these applications were
designed for DOS, they will not run under

34

July 1990



0OS/2 because the application cannot ac-
cess the serial or parallel port.

Other General Problems

From what | see and hear, cost is a
major factor in the decision of moving to
05/2. The lack of a wide variety of popu-
lar OS/2-specific application software is
also a significant problem because virtual-
ly all of us frequently use one or more ap-
plications in each of the four “problem
categories’’ mentioned above, and equiv-
alent software is not yet available for OS/
2. That will undoubtedly change, al-
though many software manufacturers are
apparently reluctant to commit financial
and programming resources to develop
new software for an “unproven” operat-
ing system . . . which leads to another cur-
rent problem.

Despite everything else, OS/2 is not
yet a stable operating system or platform
for software development. Many of the
tools required for software development,
especially those required to develop ap-
plications for Presentation Manager, are
not even close to the sophistication of
those available for DOS. And because
0OS/2 is still somewhat unstable because it
is not fully “developed,” many software
manufacturers are also having problems
developing good OS/2 applications with-
out bugs. Obviously, that leads to a vi-
cious circle, which is where OS/2 and its
applications are today. How soon that will
change is anyone’s guess. One question
remains: “Are there any real alternatives
to OS/22"

0S/2 Alternatives

If you really think you need most, any
or some of the advantages of OS/2 on a
microcomputer, there are two viable alter-
natives available today. The first, and
most obvious alternative, is the Unix
(sometimes still referred to as Xenix for a
microcomputer) operating system. The
second alternative is to stick with DOS
and use the incredible DesgView soft-
ware that provides most of the advan-
tages of OS/2 without the cost.

Unix is becoming more and more
popular for lots of reasons, including the
fact it has been around for a long time and
is far more mature (i.e., stable) and fully
developed than OS/2. Moreover, Unix
has virtually all of the key features that
0S/2 is supposed to have, not to mention
some things that OS/2 will probably not
have. Are you looking for a multitasking
operating system? Unix and Xenix have
had that for years, and they are quite relia-
ble. Do you need a multiuser operating
system? Unix and Xenix have had that for
years too. Are you looking for an operat-
ing system that is essentially compatible
with all kinds of hardware platforms, from
mainframes to microcomputers? Unix
runs on an incredible variety of computer
hardware and has for a long time. Even

IBM has announced that Unix will be fully
supported in their mainframe computers,
not to mention any of the other extremely
popular computer systems such as the
DEC VAX series of minicomputers and
microcomputers. Virtually all of the clients
| see have a considerable investment in
VAX systems (usually running Unix), and
the trend seems to be to replace large
mainframes with smaller VAX minis for
any one of a number of business reasons,
including cost. If Unix is so great, why
don’t you hear more about it for micro-
computers?

As you might expect for any operat-
ing system that has both multitasking and
multiuser features, Unix takes a lot of
hardware, just like OS/2. Moreover, Unix
is sometimes said to be difficult to learn,
but that is rapidly changing now with the
development of additional “shells” for
new users. More and more application
software runs under Unix, although it is
still not even close to the wide variety that
is available for DOS.

No matter how much some manufac-
turers would like to kill DOS, | don't see it
happening in the near future. By the end
of the century perhaps, but not in the
next couple of years because there are
too many computers which cannot run
0S/2. | think it will also be at least another
year before OS/2 becomes stable enough
before many users will want to trust it as a
production operating system.

The ZDS Group Sale

By now, I'm sure that all of you have
heard about the sale of the “ZDS Group”
to Groupe Bull. For those of you not famil-
iar with the term “ZDS Group”, it includes
three different organizations: Zenith Data
Systems (ZDS), Heath Company, and
Veritechnology Electronics Corporation
(which operates the Heath/Zenith Com-
puter Centers). | have purposely stayed
away from any comments about that be-
cause there was not much information
available that seemed to directly affect
ZDS computer users, and from what | can
see, that still seems to be true. To date,
there have been some minor “administra-
tive” kinds of changes that still do not af-
fect ZDS computer users, but there is one
kind of change that you may have no-
ticed. That change directly affects REMark
in terms of how we use descriptions of va-
rious items, and you will see those
changes in my columns and other articles
in this magazine.

Perhaps the most important point is
that the word “Zenith” (with the jagged Z)
is a trademark of Zenith Electronics Cor-
poraon, which means that “Zenith”, by it-
self, no longer applies to any of the items,
including computers, produced by the
ZDS Croup. Because that affects every-
one who writes an article for REMark, let’s
take a look at the practical implementa-
tion of how this works.

When referring to a very specific
product manufactured by the ZDS Croup,
such as MS-DOS, one can call it “ZDS MS-
DOS”, “Zenith Data Systems MS-DOS”,
“Heath/Zenith MS-DOS” or “H/Z MS-
DOS”. Computer models, such as the Z-
386/16 or Z-386/33, still retain the “Z”
because that is part of a model number,
but it is also correct to refer to a ZDS or
Heath computer or other hardware with
an additional “name” as previously men-
tioned, such as ZDS Z-386 or H/Z-386/25.
If you have been a member of HUG for a
while, you may remember that | men-
tioned a long time ago that | thought a
model number like H/Z-386/25 was
somewhat confusing, so | normally have
used the ZDS assembled model number
in the form of Z-386/25 to indicate both
kit computers (from Heath) and assem-
bled computers. And | usually refer to my
own Heath 386 system as a Z-386/16,
even though | assembled it as a Heathkit.

If you have already submitted articles
using the other terminology, they will be
edited to include this change, so you
don’t have to worry about that. You can
make the production, typesetting, and
editing process a little faster if you include
the correct terminology in future articles.

QED

Perhaps you are wondering what the
Latin QED (quod erat demonstrandum)
has to do with Heath/Zenith computers.
According to my Webster's New Collegi-
ate Dictionary, QED means that “which
was to be demonstrated.” For all three
companies in the ZDS Group, it has
another meaning: Quality in Everything
We Do. This process was introduced in
April to help improve quality throughout
the ZDS Group and its products. Art Lam-
bert, Vice President of Sales and Market-
ing, is chairman of the company-wide
QED Steering Committee. He says: “Right
now, we are a hassled company. Every
employee and customer probably has at
least one problem that they wish ‘some-
one’ would fix. If we identify and develop
ways to prevent those problems from oc-
curring, we will improve our overall quali-

Based on many of the letters | receive
from HUG members, there is no doubt
that his statement is true, at least from the
customer point of view. In fact, he has
also noted that: “We want and need to
become a hassle-free company, one that
... enables customers to have confidence
in us and the quality of our products and
services.” | believe that he is quite aware
of the poor image that ZDS products have
in terms of service and support, despite
the best efforts of some dealers, notably
the Heath/Zenith Computer Centers. For
example, some hardware reviews of ZDS
products in other magazines consistently
mention the lack of factory-direct techni-
cal support. That causes a problem for
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many users, either because they do not
have a local Heath/Zenith dealer or be-
cause the question (usually technical) is
far beyond a dealer’s knowledge.

Perhaps the most interesting point
about the QED process is that it is one of
the few times | have seen a company
come to grips with and admit this kind of
problem exists. This is a “known" prob-
lem that most companies have to a great-
er or lesser extent, and | find it quite re-
freshing that ZDS is taking a proactive
stance in trying to solve it.

Another interesting point is that the
QED process involves virtually everyone,
both customers and employees. If you
have ever worked in a large company, you
have no doubt run into “trivial” problems,
such as finding office supplies, getting
people to answer memos and return
phone calls, and generally getting other
people to do their jobs so that you can do
yours, especially when they do not work
directly for you. | have never worked for
ZDS as an employee, but | would be sur-
prised if at least one of these problems
needs some attention. And that is also the
focus of the QED process. It is designed
to help solve both the internal and exter-
nal types of problems.

As a long-time Heath/Zenith com-
puter user, | am quite encouraged to see
that high-level management attention is
being focused on the general problem. |
am quite optimistic that this program will
help be successful in improving the gen-
eral level of ZDS support for all of us. And
I would like to present some constructive
suggestions that | have noted over the
past seven years that | have written this
column.

Some Suggestions for ZDS

In light of the QED process, as well as
the purchase of the ZDS Group by
Groupe Bull, | think it is appropriate to
mention some suggestions for improve-
ment of ZDS computers. You may recog-
nize the first one as having appeared in
this column before.

A hardware reset switch. | think it is
extremely important that ALL computers,
including laptops, have a hardware reset
switch. Software continues to get more
sophisticated and complex, and it is a rare
user who has not had to power-off a com-
puter because of a HARD system freeze
which will not respond to a CTRL-ALT-
DEL reset. That happens because some
kind of software problem or conflict
causes a keyboard lock-up, and the key-
board will not respond to any command,
including CTRL-ALT-DEL. The only alter-
native is to power-off the computer,
which effectively resets the hardware of
course. If you have a hard system freeze,
you should power-off the computer, wait
at least 10 seconds, and power it on again.
Regardless of what anyone says, | do not
like to run a power off/on reset because

of the possible impacts on my hard drive,
among other things. Besides, a hardware
reset switch is a trivial and inexpensive ad-
dition to a computer, especially for a
manufacturer. To give you an idea of how
inexpensive it is, | spent less than three
dollars to add a hardware reset switch to
my Z-386/16. Besides, many of the VERY
cheap compatibles have a hardware reset
switch, and there is no reason to expect
less from a premium- quality system.

On the other hand, a SOFT system
freeze will respond to a CTRL-ALT-DEL (or
CTRL-ALT-INS for most ZDS computers),
and that is typically the only command
which will work. Other CTRL-key, ALT-
key, and Function-Key commands are
“frozen” and do not work. | should note
that you cannot tell whether you have a
soft or hard system freeze until you try to
use CTRL-ALT-DEL. If it works, then it is a
soft freeze. If it doesn't, it is a hard freeze
which requires a power-off reset. In either
case, a soft reset (with CTRL-ALT-DEL) or
a hard reset (by powering off) will destroy
anything in memory that has not been
saved to disk, so you will lose whatever
work has been done since the last “save”
command.

The system ROM. So far as | know,
ZDS was the first manufacturer to incor-
porate the SETUP command in ROM, and
that has now become the standard rather
than the exception. In case you did not
know, the original IBM ATs (both the 6
MHz and 8 MHz versions) had a special
disk with a SETUP command that was like
any other DOS command. I've had some
difficult times working with these IBM
computers because NOBODY knew
where the Setup disk was if the computer
was more than three days old. In any case,
I am beginning to wonder if it is a good
idea for ZDS to continue extensive ROM
development when there are lots of good
third-party ROMs available, such as Award
and Phoenix.

Make no mistake about it, | think that
ZDS ROMs are great because of the neat
features, such as the ROM debugger, TEST
command, SETUP command, and the
ability to boot from any drive or hard disk
partition. But it seems like it could be
more cost-effective to buy standard ROM
code, such as the Award or Phoenix that |
mentioned, and add some of the usual
ZDS features to it. Again, | recognize that
this is much easier to say than to do, but it
might help reduce some of the problems.
And who knows, it might also help reduce
costs to the point that ZDS prices would
become more reasonable and competi-
tive, which is another major point.

Prices. This comment will no doubt
generate a lot of interest, but | believe
that ZDS needs to seriously evaluate their
pricing structure to bring it more in line
with today’s market. Many of you have
written to me stating that you would like
to buy a more current ZDS computer,

such as an 80386 system, but it is difficult
to justify $4,000 for a ZDS computer
when you can get a similar 80386 system
for about half that. When one is consider-
ing that kind of price differential, it is diffi-
cult to cost-justify buying a ZDS comput-
er, no matter how good it is and regard-
less of what features it has. For example,
the April 10, 1990 issue of PC Magazine
(page 254) contains an advertisement for
a well-known brand of 80386, 33 MHz
computer with prices ranging from $3395
to $5995, depending on the configura-
tion. One comment | have also heard is
that businesses are willing to pay more for
a computer, but that is not true so much
any more. Most businesses, as well as in-
dividuals, are now buying computers
based on price as much as anything else.
Several people in the ZDS Group have
told me that ZDS prices are higher be-
cause there is more support available, and
you have to pay for that with higher
prices. Nuts! There are |ots of people who
disagree that ZDS support has been that
great, which is another issue.

Service and support is another big is-
sue. When the ZDS Consultation Group
was discontinued, that was done because
it was supposed that an authorized dealer
could provide whatever support was
needed. Unfortunately, there were lots of
“unauthorized” dealers (e.g., discount
computer stores) that were selling ZDS
computers, especially laptops, at prices
far below what an authorized dealer
could even come close to matching.
Unfortunately, these ‘“‘unauthorized”
dealers could not provide much support
(if any), so the chore fell upon the author-
ized dealers who quite reasonably felt
some resentment at having to support
computers they did not sell. Many of
these “unauthorized” dealers also have
no on-site service facilities whatever, so
any warranty service also fell on the shoul-
ders of the authorized dealers. This kind
of situation has inevitably caused a large
number of problems, but ZDS has already
started to deal with at least one of them.

ZDS has started the Medallion pro-
gram, which basically requires that all
dealers sell ZDS computers “locally” — in
other words, NO mail order. That is a
good start and will eliminate the problem
of “unauthorized” dealers who cannot
support ZDS computers. This applies
ONLY to assembled ZDS computers and
ddes not affect the Heathkit systems that
are still available by mail order. The appar-
ent basis for the Medallion program is that
the authorized dealer is available for sup-
port, but that is somewhat questionable
in my mind. The problem is that many of
the authorized dealers | know of only
have just a very few people who really
know enough about computers to answer
detailed questions about them. Training is
a problem, and that takes time and some
technical skills. For example, many sales
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representatives don’t have the foggiest
idea of what the differences are between
MFM, RLL, ESDI, and SCSI hard drives.
They cannot even answer a basic ques-
tion about them, let alone discuss the ad-
vantages and disadvantages of each type.
How many sales representatives can ex-
plain the differences between extended
and expanded memory? Do you know
any sales representative who can explain
the REAL difference between the 3865X
and an 80386 CPU, and what that means
to a user? As | said, training is one solution
to the problem, and it will take time.

Another way to help fix the service
and support problem is to start up a direct
support line, like the old ZDS Consulta-
tion Group. There are lots of objections to
this, but even Compaq has been forced
to do it, despite the support provided by
their dealers. Regardless of how good a
training program is for authorized dealers,
there is still a considerable need for de-
tailed information that is generally not
available from anyone else but the manu-
facturer.

HELP — For the eaZy PC

| continued to get letters from eaZy
PC owners asking about upgrades for their
computers. The basic eaZy PC includes
512 K of RAM, a parallel port, and a
“mouse” (COM2) port; but it does not in-
clude a standard serial COM1 port. | have
suggested that the Modem/Memory Ex-
pansion/Serial Port module is a necessary
addition to this computer, but | have not
been able to find anyone who knows
where to buy it, Although many users may
not need the modem, most are finding
that they need 640 K of RAM, which can
only be added by using either the 128 K
Memory Module or the combination
module. A standard serial port that can be
used to drive a serial printer is only availa-
ble in the combination module, accord-

ing to the information | have. Unfor-
tunately, | have not been able to locate a
source for either module, probably be-
cause the eaZy PC was discontinued a
couple of years ago, and supplies seem to
be exhausted.

If anyone knows where either or both
of these modules are currently available,
please write to me at the address listed at
the beginning of this article so that | can
make this information available in this col-
umn to HUG members who own eaZy
PCs. Both HUG and | have received a
number of inquiries about a source for
these modules, and we have not been
able to locate any source. If you know
where one or both of these modules can
be purchased, be sure to include ordering
information, such as price, ordering ad-
dress and phone number, business hours,
and what credit cards are accepted. |
would also ask that you let me know right
away so that | can get this information
published in REMark as soon as possible.
Any vendors who have these eaZy PC
modules are especially invited to respond
to this request.

Powering Down

When many of you ordered the
FlipFast books as discussed in the March
1990 issue, you took the time to mention
that you found my Powering Up book and
column extremely helpful. A few of you
even mentioned that my articles were
one of the key reasons you have renewed
your subscription to REMark, and | can
only say that | deeply appreciate those
compliments. In the nearly seven years |
have written this column, | have always
tried to provide useful information about
the Heath/Zenith computers and soft-
ware we use. From your letters, it appears
that | have been somewhat successful in
that objective which was the original pur-
pose of this column. Please accept my

personal thanks for the kind words and
suggestions included in your letter.

For help in solving specific computer
problems, be sure to include the exact
model number of your system (from the
back of the unit or the model series from
the Owner’s Manual), the ROM version
you are using (use CTRL-ALT-INS to find
it), the DOS version you are using (includ-
ing both version and BIOS.numbers from
the VER command), and a list of ALL hard-
ware 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
boards), 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 gquestions about anything
in this column, or about ZDS or Heath
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

HUG Software

Powering Up (885-4604)
Heath/Zenith Users’ Group
P.O. Box 217

Benton Harbor, M| 49022-0217
(616) 982-3463 (HUG Software only) ¥

$12.00

Continued from Page 6

to buffer and disk, and transmitting files
from disk to the TNC. It's still usable as a
telephone node connector (TNC) or tele-
phone. It's a CP/M program, requires 64K
of RAM, and is running in an unmodified 2
MHz machine.

Ill send a copy to anyone who sends
me a formatted 5-1/4" disk and a stamp-
ed, self-addressed disk mailer — or $10 in
lieu of! The disk can be 10 hole hard-sec-
tor or double-density (180/360k) soft-sec-
tor. An ASM file is included to permit
changing the time constants for anyone
with a 4 MHz mod. installed in the H-89
or to make any other changes that might
appeal.

Warmest regards and best of luck to
all of you.

Ray Isenson, N6UE
4168 Glenview Drive
Santa Maria, CA 93455

X-10 Won't Work on AT
Dear Jim:

Wondering if (Buggin’ HUG) might be
able to help me.

Purchased an X-10 Powerhouse CP-
290 for a clone XT. Worked fine for years.
Removed and placed in my new H-2526-
A. All | receive is (ERROR: CHECK THE
POWERHOUSE CONNECTIONS). Tried
everything | could, slowed the speed
down, removed mouse board. Still the-
same problem. Now X-10 (USA) Inc. ad-
vises me their software will not work with
an AT. Wondering if anyone has written
new software for the AT.

X-10 advises they will write new soft-
ware some time in 1990. But in the mean-
time.

Sincerely yours,

Frederick D. Jenke

Rt. 2, Box 373

Eureka Springs, AR 72632

HELP!
Dear HUG:

Does anyone have some spare
CMOS for the ZP-150?
Jim Casner
1832 N.E. 104th Street, Loop #5
Vancouver, WA 98686 X

Want New And Interesting Software?
Check Out HUG Software
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EE MICROSOFT WINDOWS * DETAILS BELOW

(59 .SeagatenHARD DRIVES FLOPPY DISK DRIVES

=MITSUBISHI MF501 5.25" 48 TPI DS/DD 320K/360K $ 68.00
=MITSUBISHI MF504 5.25" High Density 3580K/1.2 MEG % 81.00
MODEL CAPACITY/FORMAT/SPEED/SIZE DRIVE ONLY  XT KIT = MITSUBISHI M-353 3.5" in 5.25" frame 720K § 84.00
% ST-125 21 MEG / MFM / 40 MS / 3.5 $229.00 $279.00 =MITSUBISHI M-355 3.5" in ?.25" frame 1.44 MEG § 84.00
%ST-138 32 MEG / MFM / 40 MS / 35" $277.00 $aerioo. = IOSHIBA NDSG2 9.5" Wit 5,25 Traime: /20K $ 7400
#ST-136-1 32 MEG / MFM / 28 MS / 3.5° $307.00 $357.00 =TOSHIBA ND35&8 3.5" with 5.25" frame 1.44 MEG § 78.00
% ST-151 42 MEG | MFM / 24 MS / 3.5' $353.00 $403.00 =M-355 and ND356 run on AT compatible or special controller only.
% ST-138R 32 MEG /RLL / 40 MS / 3.5° $258.00 $313.00 PAYLOAD CUSTOM ASSEMBLED COMPUTERS
*8T-157R 49 MEG /RLL / 40 MS / 3.5° $286.00 $341.00 =We assemble 8088 XT, 80286 AT, B0386SX or 80386 IBM compatible computers to
*8T-225 21 MEG /MFM /65 MS / 525" $188.00 $254.00 your specifications. Please write or call for a work-up sheet showing items available and
* ST-251-1 42 MEG / MFM / 28 MS / 5.25" $312.00 $362.00 prices.
% ST-4096 80 MEG / MFM /28 MS / 5.25"' FH $582.00 $633.00 VIDEO MONITORS
* ST-238R 32 MEG / RLL / 65 MS / 5.25* $218.00 $273.00 =Z0CM-1492 ZENITH Color Flat Screen VGA $ 679.00
% ST-277R-185 MEG / ALL / 28 MS / 5.25° $348.00 $403.00 =MAZ565 SAMSUNG Amber TTL 720x350 $ BO.00
#* 5T4144R 122 MEG /ALL /28 MS / 5.25' FH £623.00 $678.00 =CW4556 SAMSUNG Color RGB 840x200 § 223.00
# IDE, SCSI, ESDI AND OTHER SEAGATE MODELS AVAILABLE. PLEASE CALL  w(CMasg2 SAMSUNG Color EGA 640x350  § 339.00
=CJ4581 SAMSUNG VGA 720x400 $ 380.00
*kk *k%k =CVB4581 SAMSUNG Multi-sync VGA 1024x768 $ 469.00
ZENITH PC COMPUTER UPGRADES =CM1440 SEIKO VGA 1024x768 .25 dot $ 609.00
SmartWatch from FBE RESEARCH
=|nstalls in ROM Socket on the CPU Board in Zenith computer series Z-100/ VIDEO CARDS
138/148/150/160 and most all other XT con?pute:s. This cloch’calendarl contains a =EGA480 PARADISE AUTOSWITCH B40x480 § 99.00
kg, s ard o s, S50 WAL Pt on B s
= 1 1 ]
Z-150/160 MEMORY UPGRADE =VGA 1024-256k PARADISE AUTO 1024x768  § 249.00
=This kit includes a replacement memory decoder PAL chip for the standard =VGA 1024-512k PARADISE AUTO 1024x768 $ 309.00

Z-150/160 memory card (not for the Z-157/58). With this PAL and the 18 pieces of
256K RAM chips (included), you will expand the memory on the card to 840K or
704K, ZP640+/18 Kit.....$59.00. PAL chip only ZP840+...$18.00

Z-150 SERIES HARD DISK DRIVE KIT

=These kits include high speed S te drives with

MEMORY CHIPS, ETC.

=Memory chips are once again at reasonable prices. The market prices have been
changing daily, therefore we are only able to list estimated prices. Please call for the
current price before placing your order. We buy in large quantities and work on the

topark heads. Each kit smallest of margins in order to bring you great values.

::':“:;uilt]'!oe;p;lld?ia‘l'r.‘;l:sl;1 I;:r:rw;_rf 5;n:B :;lsstrz::.'o;ust;: mount the hard drive under your =41256 256x1 B0 ns...$2.95 SIP 1Mx@ B0 ns
% ST-125/Z150 Kit 21 Meg, 40 MS,  $283.00 =41256 256x1 100 ns . \ SIM 1Mx8 B0 ns ..

% ST-138/Z150 Kit 32 Meg, 40 MS,  §331.00 =41256 256x1 120 ns ....52.30 SIM 256x9 80 ns .
% ST-151/Z150 Kit 42 Meg, 24 MS,  $409.00

Z-100 SERIES COMPUTER UPGRADES
High Density 1.2 Meg Drives

=External floppy drive set-up complete with drive, power supply, case and cables. Ready
to connect to your 8" floppy controller. Single Drive Unit $217.00
=Dual Drive Unit $308.00 Bare drive and cable for internal mount $127.00

Z-148 HARD DISK DRIVE KIT

=|ncludes the hard disk drive and a Z-148 compatable controller together with the
Z-148 Expansion Card described below. All required cables, hardware and
instructions are included for you to replace one floppy with a Seagate Hard Drive in
your Z-148. Add only $30.00 the the following price if your would like us to include
a SmartWatch,

* ST-125/Z148 Kit 21 Meg, 40 MS,  $354.00 ZMF100A by FBE Research
* ST-138/Z148 Kit 32 Meg, 40 MS,  $402.00 = A modification package which allows 256K chips to be used on the old-style
* ST-151/Z148 Kit 42 Meg, 24 MS, $478.00 motherboard (part number85-2653-1) to reach 768K. Simple assembly with no soldering

or trace cutting. Compatible with Easy PC and Gemini Emulator. Order 27 256x1 RAM
chips to complete this kit. ZMF100A%60.00

UCI Memory Upgrade Pal Chip Set

=For the Z-100's with the newer motherboard part number 181-4918 or greater. Allows
the installation of 256K RAM chips on the motherboard. With the addition of 27 256K 150
ns RAM chips (sold separately) a total memory of 768K is obtained. Chip Set....... $64.00

UCI EasyWin HARD DRIVE SYSTEM

=Complete Hard Disk System for mounting Inside your Z-100. Includes S-100 bus board,
matched XT hard disk controller, EasyWin software, manual and Misc installation

Z-148 EXPANSION CARD

= Adds one full length and one half length IBM expansion slot to your Z-148 for
hard drive controller, video card, modem, etc. ZEX-148....$79.00

Z-150 VIDEO ELIMINATOR

=For the Z-150 or Z-160 only. Not required for the Z-157/158/159 computers. A
small piggyback board which replaces the scratch pad memory on your current
video card. This allows the removal of the original Zenith video card and replacment
with an EGA, VGA or any other 8 bit video card. Order VCE-150 .... $54.00

2400 BAUD MODEMS
=Fully Hayes compatible 2400/1200/300 Baud with Software. Internal $99.00

hardware, Order a hard disk (ST-125 or ST-138 recommended) under the SEAGATE

External Model $128.00 Cable for External Modem $8.50

2N
(.)L_/

15718 SYLVAN LAKE * HOUSTON TX 77062

PHONES:

PAYLOAD * PAYLOAD * PAYLOAD *

HARD DISK DRIVE ONLY listing to complete the kit.  $288.00

Z-100 SERIES SOFTWARE

=PART NUMBER /DESCRIPTION LIST PRICE SALE PRICE
=(CD-483-2 Condor File Manager $175.00 £10.00
=M8S-253-1Basic-80 (8-bit) $175.00 $10.00

MICROSOFT WINDOWS version 1.04 for PC (not Z-100)
=FREE with any order from this ad over $30.00. Just ask for it and add $5.00 for
=shipping and handling. Includes 5 disks and 300+ page manual. Offer good until

=gxisting inventory given away (abo

=Please Mail, Phone or FAX your order.
the PAYLOAD 80 day guarantee. No sul

ut 300 packages).

All hardware carries the manufacturers warranty plus

rcharge on credit card orders.

COD shipments on

request. Add $5.00 to all prepald orders for handling and shipping in the Continental USA, we
pay the balance. Actual shipping costs for foreign, overseas and net billing orders. We accept
purchase orders from schools, government and approved accounts. Mail or phone your order
for prompt friendly service. Texas residents please add 8.0% state sales tax.

** ORDERS AND INFO (713) 486-0687 ** FAX: (713) 486-8994 **

PAYLOAD

Reader Service #117




S

Accessing the System Bus

on Z-181 Laptop Computers

Dennis L. Myers
717 Clover Lane
Temple, TX 76502

Warning: The system described
below is “custom built”. Building it re-
quires knowledge of circuit boards,
soldering, pin configurations, power
supplies, and electronic trouble-
shooting. Do not undertake this proj-
ect if you do not have the necessary
experience! Although | believe this sys-
tem will allow adding any IBM-PC
compatible hard disk system to the
Z-181-93, it has been tried ONLY with
the power supply, hard disk controller,
and hard disk described in the article, |
take no responsibility for assuring the
successful use of other drives or con-
trollers. NO documentation is availa-
ble (either from me or Zenith Data Sys-
— tems) other than that supplied in the
article. Although using a ZDS connect-
ing cable and interface board should
make the project relatively “safe” in
terms of risk to the computer mother-
board itself, it is always possible to
damage electronic components by
mis-wiring, etc. | take absolutely no re-
sponsibility for any damage to any user
components caused by attempting
this project! The cost of this project is
significant . . . be certain you wish to at-
tempt it!

Part 2

Part 1 of this article described the ef-
forts required for me to accumulate all the
information needed to implement non-
Zenith Data Systems external floppy and
hard disk drives on the Z-181-93 laptop
computer. Readers considering projects
that modify hardware of ZDS machines
(other than kit machines) may wish to
read of my trials and tribulations to see
the types of problems encountered. Part
2 of the article, however, shows that sig-
nificant hardware modifications can be
made to business-oriented ZDS systems.

Adding a non-Zenith Data Systems
external hard disk to a Z-181-93 requires
the following items:

1. An external disk drive case with power
supply (I used American Design Com-
ponents surplus part #14541, $59.50,
phone 1-800-776-3700).

2. Heath part #970-1809 “Interface PC
Assembly”.

3. An IBM-PC (not AT) compatible “half-
card” hard disk controller.

4. A half-height hard disk compatible
with the controller.

5. A ZDS "laptop to interface board” ca-
ble (part #HCA-78).

6. Constructing a short 62-pin “gender
changer” cable.

7. Assorted connectors and small hard-
ware.

Solutions for two problems must be
considered when choosing the disk drive
case/power supply to be used. The Inter-
face PC Assembly must be mounted in
the case (along with the hard disk), and
must derive power from the disk drive
power supply present in the case. Similar-
ly, the hard disk controller must be
mounted in the case (not in its usual loca-
tion in an expansion slot in an IBM-PC
compatible computer), and must also be
powered (it will derive power from the
Interface PC Assembly). Therefore, the
case must be of a size and configuration
which will allow the mounting of two cir-
cuit boards not normally present (in addi-
tion to the hard disk drive itself), and it
must provide enough power (and proper
voltages) to handle these boards. | chose
a surplus external case/power supply with
two full-height drive slots. By using a half-
height hard disk coupled to a “half-card”
hard disk controller, ample space was pre-
sent to accommodate not only the hard
disk and “extra” circuit boards, but two
external half-height floppy drives as well.
(See pictures). The case/power supply
was originally designed for a Burroughs
system, It only cost $59.50, and arrived in
very good (used) condition. Its grey-white
color nearly matched the Z-181 case. The
power supply provides an ample 60 watts



(the original IBM-PC only produced 65
watts!)

The Interface PC Assembly appears
to provide an emulation of the IBM-PC
I/O channel (expansion slots) present in
an IBM-PC computer (see part one of this
article). The expansion cards on an IBM-
PC have 62 pins, consisting of two rows of
31 pins (A1-A31 and B1-B31). Four volt-
ages are present on the IBM-PC expan-
sion slot: +5v, -5v, +12v, -12v. The
Interface PC Assembly requires only +5v
and +12v to operate itself, but “passes
through” -12v to its proper pin location
on the IBM-PC compatible male card
edge connector present on the Interface
board. Note that the Interface PC Assem-
bly appears to be MORE than just a circuit
dedicated to connecting a hard disk con-
troller to the Z-181. As best as | can tell, it
is a buffer board that conceptually could
allow connection to the Z-181 of ANY
IBM-PC compatible expansion card! In
addition to +5v and +12v, some of these
cards require -12v to operate; virtually
none require -5v, even though it is provid-
ed by the IBM-PC expansion slots. IBM-
PC compatible hard disk controller cards
should require only +5v and +12 volts
(since the original IBM hard disk controller
required only these voltages), and all flop-
py and hard disk drives themselves re-
quire only these two voltages. Thus, any
external disk drive power supply should
have the voltages necessary to install an
external hard disk system on the Z-181.
One reason | chose the Burroughs case/
power supply, however, was that it addi-
tionally provides -12v and -5v. | wanted to
“pass through” -12v to the card edge con-
nector on the Interface PC Assembly,
since in the future | may wish to try other
expansion cards (such as serial or parallel
cards, modem cards, video cards, etc.) on
my system. My only concern then will be
physically placing the cards in the case . ..
| will be limited to “half-cards” in order to
get them in,

The Zenith Data Systems HCA-78 ca-
ble is a real necessity. Both the 50-pin
ultraminiature female connector which
hooks the cable to the Z-181, and the 62-
pin 3-row AMP male connector that
hooks the cable to the interface board are
expensive, hard-to-find special order
items from electronic supply houses. The
cable itself MUST be shielded, since the
output lines of the Z-181 are limited to a
rather low 5 volts. Connecting wires to an
ultraminiature connector is torture. The
ZDS cable costs an outrageous $99.00,
but building one will cost over $50.00 in
parts alone due to the cost of the con-
nectors. It's best to order the cable from
Zenith Data Systems. | did determine pin
definitions for the cable itself, using a con-
tinuity tester and lots of tedious “pin
mapping”. (ZDS listed two different pin
descriptions, and nobody could tell me
which was correct!) | will supply the listing

to any person foolhardy enough to try to
build the cable).

The Interface PC Assembly is a must.
It costs an astounding $8.55! The board is
the size of a small half-height card. Its bot-
tom edge is identical to the male card
edge on an IBM-PC type expansion card.
DO NOT PLUG THIS CARD INTO THE
EXPANSION SLOTS OF AN IBM-PC com-
patible COMPUTER! | converted the male
card edge connector to a female 62-pin
“slot connector” (similar to an IBM-PC ex-
pansion slot) by making a “gender chang-
er” consisting of a 62-wire ribbon cable
with female 62-pin connectors on each
end.

The Interface PC Assembly does not
come with any documentation, and none
is available from Zenith Data Systems. It
has a four-pin DIP switch present, which
comes pre-set as: 1-ON, 2-OFF, 3-ON, 4-
OFF. A hard disk works fine with these set-
tings, so do not change them. (I suspect
the switch tells the board how much
memory the host computer has, for appli-
cations such as adding external memory
... but who knows?) The board also has a
6-pin power supply connector. The pins
are numbered on the board 1-6. Pins 1
and 2 require +5v. Pins 3 and 4 are
grounds. Pin 5 is +12v, and pin 6 is -12v.
(Again, pin 6 need not be connected to
use the board with a hard disk system).

| chose a Seagate ST-238R hard disk
drive for my system. Its 65ms access
speed is better than that of the original
IBM-PC hard disk. Even with the Z-181
running at 8 meg., paying the extra price
for a 28-30 ms access hard disk is proba-
bly not worth while, since the slow 8088
CPU will keep the drive from reaching its
maximum 1/O speed. The Seagate is a
half-height drive (needed to leave room
for the extra boards to be placed in the
drive case). It is an RLL (run-length-lim-
ited) certified drive, so it can allow up to
32 meg. formating. | matched the drive to
an OMTI 5527A RLL controller. The con-
troller is on a half-card (a full card would
not fit in the drive case), and is IBM PC/XT
compatible.

Preparing the disk drive case for the
additional boards is not too hard. The Bur-
roughs case is nice in that the two addi-
tional circuit boards required (interface
and hard disk controller) can be easily
mounted on either side of the internal
chassis, No matter how you mount the
drives, or which case you select, you must
make sure that the boards will be well
ventilated, and will fit with the case cover
on. You must be certain that the 62-pin 3
row AMP connector on the disk drive end
of the ZDS laptop-to-board cable will fit
with the drive case cover in place, and
that the cable has a way to exit the case.
You may need to modify the back of the
case chassis to allow the cable out. Alter-
natively, both boards could be mounted
onto the hard disk drive itself. Doing so

would require fabricating brackets, etc. |
found it much easier to mount the boards
on the case chassis, using screws, thread-
ed spacers, and nuts.

Power for the Interface PC Assembly
must be obtained from the case power
supply. The Burroughs case/power supply
had an “extra” 4-wire standard disk drive
power cable (+5v, GND, GND, +12v)
that | easily modified by cutting off the
usual 4-pin connector, replacing it with a
6-pin connector compatible with the pins
on the Interface PC Assembly (I jumpered
the two 5v and GND pins at the 6-pin
connector itself). If no extra cables (other
than those you will use for the hard disk
drive and any floppy disk drives you plan
to add) are available in the case you
choose, you will need to splice wires into
one of the cables to build a cable for the
Interface PC Assembly. Alternatively, you
can bring a cable directly from the power
supply — just be certain the voltages are
correct! | also brought a separate -12v
wire from the power supply itself to pin 6
of the 6-pin power connector for the
Interface PC Assembly. Once again, it is
not necessary to supply -12v to the
Interface PC Assembly if it will only be
used with a hard disk controller. Remem-
ber that wire color is NOT a reliable guide
to voltage! The Burroughs power supply
uses RED wire for +12v, while IBM uses it
for +5v! Be CERTAIN power to the
Interface PC Assembly is wired properly
before powering up. Check the voltages
on the pins of the power connectors with
a voltmeter for whichever power supply/
case you use.

After modifying the case to hold the
components and creating a power cable
for the Interface PC Assembly, mount the
assembly and the hard disk controller in
the disk drive case and connect the pow-
er cable to the Assembly. Connect the
male card edge connectors present on
both the Interface PC Assembly and the
hard disk controller by building a “gender
changer’” using 12 inches of 62-pin ribbon
cable and two crimp-on 62-pin IBM-PC
type female card edge slot connectors.
These components may be a little hard to
find, but a large electronics supply house
should have them or be able to order
them for you. You may wish to have the
supply house crimp the connectors on for
you ... 62 wires are hard to “squish” with-
out a press vise. When installing the ca-
ble, be certain that pin A1 of the board
connects to pin A1 of the disk controller.
Both cards have numbered connectors.
The “A” side is the component side of the
card.

Now set the jumpers on the hard disk
drive, mount the drive in the case, and
connect the cables from the drive to the
disk controller, following the instructions
that accompany the drive. Follow the
controller installation instructions careful-
ly regarding configuration. For both sets of
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Photo 4
The drive case must have room for both the Interface PC Board
and the large connector on the ZDS HCA-78 cable. Note the
62-wire ribbon cable “gender changer” coupled to the inter-
face board with a female connector. The other end of the cable
also terminates in a female connector.

Photo 2
The surplus Burroughs computer case has an ample power sup-
ply and lots of room. The taped 6-pin connector powers the
“Interface PC Board.”

Photo 5
The “half-card” hard disk controller also mounts in the drive
case. It derives its power from lines present in the “gender
changer” cable that connects it to the Interface PC Board. That
62-pin ribbon cable can be seen at the top of the disk control-
ler card. The cables on the bottom are from the controller to
the drive.

Photo 3
The “Interface PC Board.” Note the 6-pin power connector at
the top, and the 62-pin double-row IBM PC style male con-
nector at the bottom. The cable connector at the right accepts
the ZDS HCA-78 cable.
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Photo 6

There must be room after mounting the Interface PC Board and
the hard disk controller for hard and floppy drives. Two half-
height floppies and one half-height hard drive will fit here. After
installation of the drives, the large “gender changer” cable will
lay over the drives and connect from the Interface PC Board in-
side to the hard disk controller mounted outside.

instructions, assume you are mounting
hard drive “C" as a single hard drive in an
IBM-PC. If the installation instructions ask,
the Z-181 assumes that the controller
BIOS ROM resides at address C8000 hex,
and that the hard disk port is 320 hex.

The Z-181 does NOT need any mod-
ifications to accept the hard drive. For
testing, set the 6 DIP switches on the bot-
tom of the Z-181 for: no extemnal floppy
drives, external hard drive labeled “C”,
4.7 meg clock (1-ON, 2-ON, 3-ON, 4-ON,
5-OFF, 6-ON). | use MS-DOS 3.21 sup-
plied with my laptop. Other versions
(greater than 3.2) should work, but may
require device driver specifications in the
config.sys file. (I don’t know.)

Testing the Hard Drive System

Once the system is assembled, re-
check all connections and configuration
jumpers on the Interface PC Board, con-
troller card, and hard disk again! Connect
the disk drive to the laptop via the ZDS
cable, and turn the drive system on first.
Then turn on the laptop and boot the ma-
chine using a system disk in drive A. If the

computer boots normally, enter DEBUG
and type the command dC800:0 (NO
SPACES) at the “-” prompt, followed by
the ENTER key. If the Z-181 is addressing
the controller BIOS ROM, you will see a
full screen of various numbers and letters
representing the hex code of the BIOS
ROM. This means the Interface PC As-
sembly is working properly.

If you see a screen full of “F's”, the
laptop does not recognize the hard disk
controller BIOS ROM. Although the hard
disk controller itself could be faulty, more
likely there is a problem with the opera-
tion of the Interface PC Assembly. Re-
check the cable connection between the
controller and the interface card, the ca-
ble between the Z-181 and the interface
card, and the power cable connector to
the interface card. Also check the jumpers
(if present) on the controller card that set
the starting address of BIOS ROM (C8000
hex) and the hard disk port (320 hex). Do
not worry about the drive connections to
the controller, or the jumpers on the drive
itself (yet) . . . the problem is located
somewhere between the Z-181 and the

Photo 7

All drives installed. A full-height hard drive would not leave
room for the two cards (hard disk controller and Interface PC
Board), since they are not normally present in an external drive
case.

disk controller itself. Test the continuity of
the gender changing cable you con-
structed. Each pin on one connector must
be connected to the same pin on the oth-
er connector. If everything else checks
out, check the hard disk controller by re-
moving it and installing it along with the
drive in an IBM-PC compatible machine.
If all connections and the controller check
out, the problem must be in the interface
board or the ZDS cable. Check the power
at the board using a voltmeter. If it’s ok,
consider ordering another board (the first
one | got was defective!) or checking the
ZDS cable (get the pin definitions from
me).

You may find that the boot process
takes a long time (about 30 seconds).
Keep watching the screen. If you see
“1701" appear, followed by a normal
boot from the floppy disk, it indicates the
Z-181 MONITOR ROM was aware of an
external hard disk system (that's good, it
means the interface system is working),
but that the controller or hard drive failed
the Z-181 MONITOR ROM test sequence

at boot. Go ahead and check for control-
Continued on Page 48
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GDU

(Zenith Data Systems’ General Disk Utilities)
Part 2

Jan Axelson
2209 Winnebago Street
Madison, Wil 53704

message:

“Clusters used by erased files have
been allocated to other files. You may still
be able to recover some lost data by using
the REBUILD FILE feature.”

Or you may find that for one reason
or another none of the other undelete op-
tions in GDU are successful. This is most
likely to happen if you're undeleting a
long file (one that takes up several clus-
ters), especially if you've recently deleted
many files from the disk.

Using REBUILD FILE is a little more in-
volved than GDU'’s other undelete proce-
dures. It requires you to view possible
clusters and decide whether or not to in-
clude each in the new, restored file. To
understand the process better, let's first
use GDU's LIST/EDIT option to view a
file. Select LIST/EDIT IN HEX AND ASCII
from the main menu and select one of
your practice files (a file you don’t need).
You'll then see a display showing the file,
byte for byte, as it is stored on the disk.
Figure 1 shows an example of such a dis-

This is Part 2 of an introduction to
. o g Sy File Name: B:\GDU.TXT
Zenith Data Systems’ General Disk Utili-
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file is deleted, the disk clusters it used are - -
marked “free for use” in the disk's FAT End of file occurs in sector 2 of file cluster 7
y . i move 1/2 sector
(file allocatn_:m table). If f'l?s have been HOME/END first/last half sector Pglp/Dn next cluster ESC for main menu
saved to disk after deleting, there’s a Figure 1
chance that a file was stored in the de- The box on the left shows the contents of a file in hexadecimal, while the box on
leted file’s clusters, overwriting the de- the right shows it in ASCII. (This printout of a screen display was created with SHIFT-
leted file in the process. PrtSc. The printer ignored some non-printing codes in the display, so a few of the
If this occurs, when you try to unde- characters and part of one side of the box in the ASCII display are shifted left from
lete with GDU, you'll see the following how they appear on screen.)

play. If the file is short enough to fit on
one screen, you'll see a blinking byte that
indicates the end of the file.

Along the top of the screen. is some
information about where your file is
stored on the disk, including the number
of the displayed cluster, how many clus-
ters make up the file, and which half-sec-
tor in the cluster is now displayed.

The file is shown two ways simulta-
neously. The display on the left uses hex
notation. (Hex is short for hexadecimal, a
number system based on 16. In hex, the
letters A-F represent the numbers 10-15,
and each 2-digit number represents one
byte of information (8 bits, signifying a
decimal number from 0 to 255).)

The display on the right shows the
ASCII characters represented by the hex
numbers, Each character in the ASCII dis-
play corresponds to a 2-character number
in the hexadecimal display. For example,
the first character in Figure 1 is a period,
and the corresponding hexadecimal byte

is 2E, the hex ASCII code for the period
character. (Most BASIC manuals have a list
of ASCII codes.)

If you're displaying a text file, you'll
see the text, or words, contained in the
file. You'll probably also see characters
that perform formatting and other func-
tions. These characters may be invisible
when you view the file with a word pro-
cessor or other text editor.

Press F2, and extended ASCII charac-
ters (those with values greater than 127 or
hex 7F) will be reduced by subtracting 128
from their values. In addition, most non-
text characters with decimal values less
than 32 become invisible. The result is
usually a more readable, less cluttered
display of the file's text. This should be
especially helpful for files like WordStar’s,
which use the eighth ASCII bit (with value
128) for their own special purposes.

Stepping Through a File
If the file is longer then the half sector
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displayed, use PGDN to step to the final
cluster, and use the DOWN-ARROW key
to step to the file's last half-sector — the
one with the blinking end-of-file byte.

Unless the file fills the last cluster ex-
actly, the last cluster will contain informa-
tion after the end of the file. You may see
a series of Fbs or 00s. Or you may recog-
nize information that looks like it belongs
in a different file.

How can the cluster contain informa-
tion from another file, if two files can't
share a cluster? Remember that when a
file is deleted, it remains on the disk, but
its space is freed for use by another file.
The same thing happens when you edit a
file and then save the new version. The
edited file is usually stored in different
clusters from those that the original file
used.

Reading and writing to disk is done in
complete sectors. Whatever is in memory
when the file is saved may be used to fill
out the sector the file ends in. But any
unused sectors in the file’s final cluster are
left untouched.

So if a file is saved to a previously
used cluster, and if the file does not use
every sector in the cluster, anything pre-
viously stored in the unused sectors will
remain. The old data isn't part of the new
file, but the file reserves the entire cluster,
including any unused sectors.

You can use DISPLAY/EDIT to edit a
file, though you would normally do this
only in special circumstances. Word proc-
essors and other text editors are far better
suited for everyday file editing, You might
call on DISPLAY/EDIT to remove or add
codes that are otherwise invisible, howev-
er,

To edit a file, press F8 to change to
EDIT mode and use the arrow keys to
move around the file and select a byte to
change. (Do this only with a practice file
— one you can afford to lose!) You can
edit by typing hex numbers in the hex dis-
play, or by typing text characters in the
ASCII display. F2 toggles the cursor be-
tween the hex and ASCII sides of the dis-
play.

To cancel any changes you've made,
press ESC. To save your changes, press F8.
You must either save your changes or quit
without saving before you move on to
view a different half sector. To exit DIS-
PLAY/EDIT, press ESC.

Rebuilding a File

Now we're ready to try rebuilding a
file. Select REBUILD FILE OR DIRECTORY
from the main menu, then select SEARCH
ERASED CLUSTERS. As before, select an
erased file from the list and type the first
character of its file name.

Select REBUILDING A FILE and you'll
see a display much like what you saw with
LIST/EDIT FILE. The display will show the
first half sector of an erased cluster, with a
list of options along the bottom of the

FILE ALLOCATION CHAIN
—File Name Attrib Time Date File Size—
Selection of a file
*SITEFILE.DAT 03:49 pm 02-10-1990 8787 will display a list
Chain # Cluster # Data Type Data Size of all data clusters
1 13H ASCII/TEXT 1024 currently used by
2 14H ASCII/TEXT 1024 the selected file.
3 15H ASCII/TEXT 1024
4 1DH#* ASCII/TEXT 1024 Each data cluster
5 1FH* ASCII/TEXT 1024 is also analyzed and
6 20H ASCII/TEXT 1024 reported as being
7 21H ASCII/TEXT 823 either ASCII/TEXT or
BINARY.
An asterisk e
identifies a file
with noncontiguous
clusters.
Any Key to Continue
Figure 2
This screen shows that the file, SITEFILE.DAT, is stored in 7 clusters on disk. The clus-
ters are not all stored in direct sequence, as shown by the asterisks at clusters 4 and
5.
screen, When you're done searching, press

Examine the contents of the dis-
played cluster. Since the file’s first cluster
number is saved in the file's directory list-
ing, chances are good that the cluster dis-
played will be the correct first cluster for
the file.

You can examine the entire cluster by
stepping through its half-sectors with the
arrow keys. If you believe the displayed
cluster belongs in your restored file, press
F6 to include it.

The display tells you how many clus-
ters you need to restore. If the entire file is
contained in the displayed cluster, press
F4 (DONE) to complete the file restora-
tion.

If the cluster displayed is not part of
your file, or if you need to find the next
cluster, you have several options. You can
press F5 to examine the next erased clus-
ter on the disk and proceed as before to
include or exclude it. This is probably
worth a try, especially if the first cluster
was correct, since many files are stored in
contiguous clusters.

Or you can give GDU a string of data
(some text) to search for. Try to come up
with a word or phrase that exists in the
next cluster of your file, but is not likely to
be found in other files. The search is NOT
case-sensitive — if you ask it to find “Re-
mark,” it will also find “REMark.” After
you enter your text, GDU will search the
disk for data matching what you enter,
and will display the cluster when it finds a
match.

From there you can include or ex-
clude the cluster, then search for another
string by pressing F9, or search for the next
erased cluster by pressing F5.

If you press F10, you can select
whether your search will be through all
erased clusters, or through erased ASCII,
binary, or directory clusters only, or you
can select a cluster number in which to

begin your search.

F1 to review the clusters you've included.
If you're satisfied with the results, press
ESC, then F4 to save your rebuilt file and
exit. Otherwise, press ESC, then F3 to bail
out and quit without saving the rebuilt
file.

If you view a restored file with DOS’s
TYPE command or a text editor, you may
find that the end of the file contains some
“garbage" that doesn’t belong, If so, use a
text editor to delete it.

Recovering a Copied-Over File

What can you do if you copy over a
file by mistake? DOS gives no warning if
you copy a file over an existing file. For ex-
ample, the command COPY FILET FILE2
copies the contents of FILET into FILE2,
and in doing so removes any previously
existing file with the name FILE2. Can you
get the original FILE2 back? Since no files
were deleted, undelete won't help here.

Or perhaps you've edited an existing
file, saved the edited version, and then re-
alized that this was a mistake and you
must have the original back. In both
cases, all is (probably) not lost. If there is
room on the disk, a new version of a file is
stored in different clusters than those
used by the original.

So there is hope, especially if you can
recognize the contents of your file when
you see them. For experimenting, select
two files on your practice disk and copy
one (we'll call it FILE1) over the other
(FILE2). Now let's try to get the original
FILE2 back.

Run GDU and select REBUILD FILE
OR DIRECTORY, then PROMPT FOR
STARTING CLUSTER NUMBER. Press the
INS key and enter the file name you want
for your recovered file. Since FILE2 already
exists, choose a different name, FILE3 per-
haps. Select REBUILDING A FILE, and en-
ter 2 for starting cluster number. If the dis-
played cluster belongs in your restored
file, press F6 to include it as before. Other-
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wise, press F9 and enter a string of text
that was contained toward the beginning
of the overwritten file. Or, press F5 to view
the next erased cluster.

When a cluster is displayed, proceed
as you did when rebuilding a deleted file.
Examine the cluster, include or exclude it,
and continue searching if necessary.
When you're finished, examine the results
and save the restored file (or not, as you
wish).

Follow the same procedure to find a
previous version of an existing file. If a file
has been saved many times, you may find
that the disk contains more than one
erased copy of the file. If so, it's up to you
to decide which clusters you want in the
restored file.

Restoring Directories

If you delete all of the files in a direc-
tory, then delete the directory, and then
realize that you need one or more of the
deleted files back, GDU can help. Restore
the directory before you try to restore its
files, since the directory contains the start-
ing cluster numbers for its deleted files.

To restore a deleted directory, select
REBUILD FILE OR DIRECTORY, then
SEARCH ERASED DIRECTORY CLUSTERS,
and proceed as you did when rebuilding a
file. Deleted directories are labeled
E<dir> in GDU’s list of deleted files.

The first character of each file name

i

in the directory will be changed (to “e” in
ASCII, the Greek sigma in hex). But the
rest of the directory information should
be intact. After restoring the directory,
you may use the techniques described
previously to undelete its files.

Other Functions

Finally, GDU has a few other func-
tions you might use in examining or edit-
ing a disk. The option DISPLAY FAT CLUS-
TER CHAIN in GDU'’s main menu will
show you how many clusters, and which
ones, are used by a file, Figure 2 shows an
example. This information is what
GDINDEX saves when you delete a file
with GDUTSR installed. Non-contiguous
clusters — those that don't occur in direct
sequence on the disk — are marked by
asterisks. The screen also shows data type
(binary or ASCII), and data size (how
many bytes in each cluster are in use).

If many of the files on a hard disk are
non-contiguous, you may want to use the
COMPACT command in DOS 3.3 Plus to
put the files in contiguous clusters. This
can give faster disk access, and contigu-
ous files are also easier to undelete if the
need arises, The DOS manual recom-
mends backing up vour disk before run-
ning COMPACT.,

SEARCH/DISPLAY DATA CLUSTERS
lets you examine data clusters, much as
you did when rebuilding a file. You can

search active clusters (those currently
holding data), erased clusters, or both.
You can search an entire disk for the data
you request, but it will be located only by
cluster number, not by file name. Since
this option includes no editing capabil-
ities, it's safe to use for exploring a disk
without risking damage.

DISPLAY/EDIT LOGICAL SECTORS
lets you examine and edit a disk, includ-
ing the sectors containing the boot rec-
ord, FAT, and root directory.

DO NOT select this option unless
you know what you're doing. Editing a
disk with this option can quickly turn a
good disk into a worthless one. On the
positive side, if a disk’s boot record, FAT,
or root directory has been damaged, caus-
ing all or part of the disk to be unusable, it
may be possible to bring it back to life
with this option. But to do so you need to
know what information is needed and
where to put it, and this topic is beyond
the scope of this article.

If you're curious, however, you
should be safe exploring with DISPLAY/
EDIT, as long as you don't press F8 to ena-
ble editing.

These are the basics of GDU. After
this practice run, you should have an idea
of when GDU can be of help to you, and
of how to use GDU when the need arises.
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Continued from Page 19

higher. If you have MS C use:

cl /AC /Ox /Gt28601 showega.c /link /E
If you have Quick C use:

gcl /AC /Ox /Gt28001 showega.c /link /E

The /Gt option sets the data size
threshold. This is necessary because the
linker will place all variables under 32K in
the same data segment by default. And
will cause an error since ShowEGA's varia-

bles exceed 64K and none are over 32K.
Next month, we will continue with
graphics printing and OS/2 display pro-

grams.
X

Continued from Page 27

Again, this means that you must read
your application software manuals. Some
of today’s software (e.g., the Quattro Pro
spreadsheet) will automatically sense that
you have a mouse driver installed and
nothing else is necessary. Other software
may “include” a built-in mouse driver so
that you need not install a specific driver
included with a mouse. And older soft-
ware typically requires that you explicitly
define the fact that you are using a mouse
before you can actually use it. There are
so many variations that it is impossible to
describe them all, but the information
should be in one of your manuals.

Powering Down

The next article will talk about the
details of connecting a printer to your
computer. This will include the construc-

tion of the various kinds of null-modem
cables. Also included in this article is in-
formation about connecting a parallel
printer to your computer, including a de-
scription of what the signals are for in this
interface.

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

HUG Software

Powering Up (885-4604)
HUGMCP (885-3033)
Heath/Zenith Computer Centers
Heath/Zenith Users’ Group

P.O. Box 217

Benton Harbor, Ml 49022-0217

$12.00
40.00

(616) 982-3463

Software
HyperACCESS/5
(DOS & 0S/2) $199.00
Upgrade (Registered HyperACCESS
Users)(+ shipping)
Hilgraeve, Inc.
Genesis Centre
111 Conant Avenue, Suite A
Monroe, Ml 48161
(800) 826-2760 (Orders only)

49.00

Hardware

DMM — Digital Multi-Meter
(SM-2300-A)

Heath Company

P.O. Box 8589

Benton Harbor, M| 49022

(800) 253-0570
(Heath Catalog orders only) ¥

$19.95

Continued from Page 32

transferred to a 9-pin matrix printer (Cen-
tronics PS 220) using my homemade
graphics program, running at 24-pin reso-
lution. Incidentally, printing was physical-
ly at 9 lines/inch, the natural pitch for the
print head, and logically at 6 lines/inch,
the usual pitch. Even logical lines were
printed as one physical line; odd lines
were shifted so that the upper half was
printed first, then the paper moved up to
complete the bottom half. Any printer in
reasonable mechanical condition will do
this with a perfect line-up between the
two halves. This means that — to come
back to bar charting — you can not only
use pitches of 4-1/2 and 3 bars/inch
(2/9", 3/9"), but also intermediate values
like 5/18" (no, | don't know what that is in
Ipi), if you shift every other bar four bits,
Once you're used to this, you can use al-
gorithms for any pitch, just shifting bars
down until they're right where you want

them. As long as you stick to a 1/72" verti-
cal increment, which means that data for
the first head pass is always used for the
first pass and so on, the shift routines are
reasonably easy to write. | do not intend
touse a 1/216" increment if | can avoid it,
as this would mean that pass 1 data
would be used for pass 2 or 3, and | think
that this would be much more complicat-
ed.

To sum up: Small printers can do a lot
more than they're usually used for. Spe-
cial effects — bold, italic, and so on — are
available outside word processing, if you
include proper control sequences in your
text. They can be customized for printing
technical documents by downloading
special characters. As long as these can be
defined within an 8x11 matrix {or even
across two or three consecutive 8X11
characters), designing is easy and fast us-
ing simple BASIC drawing programs. Stan-
dard word processors will accept the pres-

ence of download fonts, as long as they
don’t completely reinitialize the printer,
and can switch from ROM to RAM and
back if you can specify a ribbon control
sequence. Full graphics use, where the
program sets up an entire image, is within
the scope of any good programmer, pro-
vided that the image can be broken down
into repeating, independent blocks, each
fitting on a few horizontal lines (like hori-
zontal bar charts). By printing on outsize
paper and scaling down on a photo-
copier, outstanding resolution can be ob-
tained (the drawings accompanying this
text are all about 60% of the original size).
And BASIC is powerful enough to handle
all the possibilities available on a printer,
although you will need compiled code to
get a reasonable speed.

If readers are interested by these
possibilities, it will be a pleasure to keep
you informed on anything | develop along
these lines. X%

Z-100 or PC? With our I/O library
you can write code in Microsoft’s ’C’
for both computers at once. Draw
boxes with line-drawing characters;
scroll any screen region; set screen
colors; emulate PC characters on Z-

100; refer to function keys symbolical-
ly; many other features. $20.00
postpaid. No royalties. Write or call
for free catalog with details.

Lindley Systems: 4257 Berwick Place,
Woodbridge, VA 22192 (703) 590-8890

Reader Service #136
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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.

Jim Buszkiewicz Amm==

Related Products

HUG Managing Editor

HDOS 3.02 Ready to Ship

The System and On-Disk Manual are Now Available

An upgrade to HDOS 3.0, as distrib-
uted by William G. Parrott, Jr. for some
years, is now available to the H-8 and
H/Z-89/90 users. The system was pre-
pared by Richard Musgrave (MIGHTY-
SOFT, Kansas City, MO) and the volumi-
nous documentation was written and ed-
ited by Daniel N. Jerome (Burnsville, MN)
who keyed and updated the HDOS 2.0
manual for The Staunch 8/89’er.

The system will boot on virtually all
‘89/90’s. The H-8 must be capable of
remapping memory as when booting
CP/M. Hence, the latter requires a Z-80
CPU (“ORG-0") card and front panel
ROM, such as XCONBS. (PAM-8 will NOT
work!) Like ver. 3.0, 3.02 remaps memory
and loads the ENTIRE system at the bot-
tom of memory. There are no overlays.
Moreover, most software written for
HDOS 2.0 will run without modification
under 3.02. Exceptions include those pro-
grams which directly access the MTR or
H-17 ROMs (those addresses are now
used for other purposes), Steve Robbins’
EDIT19 (but a patched version is available
from Staunch), and Softshop’s UD.DVD.
In most cases, commercial or public do-
main substitutes are available for these
programs. Contact Staunch for further in-
formation.

Device drivers for all common media
types (H-17, H-37, and H-47) are in-
cluded. Drivers for other types may be
obtained from the HDOS 3.0 seven-disk
set. Almost any generic terminal may also
be used (even the H-9!) because the ter-
minal driver is separate from the system
core. However, a number of the utilities
on the distribution disks require the
H/Z-19/89. If you are not using the latter,
include this information when ordering.

If you are presently running HDOS
2.0, you should be able to move your
printer device driver to 3.02 without any
problem. The one known exception is
Softshop’s UD.DVD; it will lock up any 3.0
system! If you need a printer driver, con-
tact Staunch; it has a library of them for
many off makes and models, including a
replacement for UD.DVD by Rick Street-
er. Suitable drivers are also available from
commercial sources, such as Lindley Sys-
tems.

Enhancements beyond those provid-
ed by HDOS 3.0 include: MEGAPIP, a
DOS shell; many new BATCH commands;
HALT, which will execute SHUTDOWN
{ABS or .BAT before exiting the sytsem;
and 8 user areas, similar to CP/M'’s USER
or MSDOS’ subdirectories. As in 3.0,
HDOS 2.0 has been integrated into PIP,

also from earlier versions, FLAGS.ABS has
been added.

The documentation for this imme-
diate release is on disk; when printed on
standard 9-1/2" X 11" fanfold, it is 3
inches thick! The package includes a 3
inch, D-ring binder and section dividers
for the 14 chapters. A printed manual is in
preparation and if you order the system
with the latter, the system will be
promptly shipped with adequate docu-
mentation to get you started. The printed
manual will be shipped as soon as it be-
comes available at no additional cost.

The price of the package, no matter
which manual version you order, is $60,
including U.P.S. shipping. When ordering,
clearly indicate the manual (on disk or
commercially printed) you want and the
media (standard or double-sided hard-
sector; single- or double-sided soft-sec-
tor; or eight inch) you need. All 5-1/4"
disks are formatted at 40-track (48-tpi).
Send your order to:

Kirk L. Thompson

Editor, The Staunch 8/89’er

P.O. Box 548

#6 West Branch Mob. Home Vil.
West Branch, |1A 52358

Home Phone: (319) 643-7136 X%

CLASSIFIED ADS

FOR SALE: Z-100 WITH SEPARATE COLOR MONITOR.
Diablo 360 letter quality printer. Loads of software.
Manuals and modem. Solid oak desk and stand,
$1500.00 or Offer. Mary (616) 429-1710.

MPI PRINTER OWNERS: CYBER FORCE. Phone (713) 682-
0668. Has Parts. Thank you Al Lindo, Arkansas for

answering my classified ad for help in January issue. .

Bert Desmarais.

WANTED OLD WESTERN DIGITAL FILE CARD. 10 and 20
Meg., 1.3 Height Hard Drive New or Used. Call Jim

Evenings, (616) 429-3583.

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

July 1990
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Continued from Page 42

ler BIOS ROM with DEBUG . . . it should
be there. Then check the cables and drive
specification jumpers on the controller
and hard drive itself. Something is wrong
with the controller (other than BIOS
ROM), the drive, the cables between
them, or the jumpers on them. Follow the
drive and controller installation sheet
troubleshooting instructions. If all else
fails, install the controller and drive in an
IBM-PC compatible machine. If it can’t be
made to work there, the problem is not
with the Z-181 or the interface.

If the machine boots quickly and pas-
ses the DEBUG test, proceed with the
hard disk controller instructions for for-
matting the drive (it may or may not need
low-level formatting). If you have prob-
lems, consult the installation manuals for
the drive and the controller — it is very
unlikely the problem is with the Z-181

interface.

When it is time to use the high-level
MS-DOS FORMAT command (in accord-
ance with the controller/drive installation
instructions), using the /S switch (FOR-
MAT C:/S) will create a bootable partition
on the hard drive. The Z-181 will then
boot from the hard drive if you leave drive
A empty. The MONITOR command BWO
will not work exactly as described in the
Z-181 owner's manual (bypassing drive
A), since the disk controller you will use is
not a Zenith Data Systems device (ZDS
modifies the EPROM on controllers sold
under the Zenith Data Systems name,
adding code that will respond to the
MONITOR ROM'’s extensive set of in-
structions). BWO will cause the same ac-
tion as a cold or warm boot — a search of
drive A, followed by a boot from the hard
disk if drive A is empty.

You are now ready to set the com-

puter for the presence of external drives
(if you have them), and to reset the clock
speed if desired. Follow the Z-181 owners
manual instructions to set the DIP
switches on the bottom of the Z-181. If
you configure for external drives, the
Z-181 will automatically label the hard
drive with the next available device letter.
For example, one external drive becomes
drive C, and the hard disk will become
drive D. Two external drives causes the
hard drive to become drive E. Do NOT
change any drive specification jumpers on
the hard disk controller or drive when
adding external floppy disk drives to the
Z-181. No matter what letter the operat-
ing system assigns to the hard disk, it must
still “see” it as hard disk “C"” (hard disk 0)
at the hardware level.
Now, start filling up that hard disk!

"HE HEEPS RECORDS © REMEMBER WHERE HES BURIED ALL HiS BonEs,”
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It's HOTTER than ever! Jam-packed with new fea-
tures, HADES || 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.

)




Don't be afraid to communicate! Get HUGMCP
and make contact the casy way. Now with sup-
= port for all Zenith Laptops, order HUG Part num-

 ber 885-3033 today. &
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