


Advantage of Me"’

“ 7. If you don’t call? | have everything
you could possibly want! My software se-
lection continues to grow, and remains my
most popular feature. I'm fast, but, if you

: don’t have.the time to download, these
software disks can now be purchased for a“
small copying charge! My message base

~ has also become quite popular. Through
it, HUGgies are exchanging more informa-
tion than ever before. Finally, there’s my
legendary Bargain Centre. It alone, will
make you.come back for more! Did you
know how-inexpensive | am¢ Why pay
$14 per hour connect time t6 someone
else when your phone company charges
less than $12 per hour {less on weekends)
from anywhere within the continental U.S.!
So, go ahead and take advantage of me.
Just set your modem for 300, 1200, or
2400 baud (8N1) and call (616) 982-3956.
You needn’t type anything, I'll know
're there!”

‘“How Can You Takeg

. )
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OPERATING
PRODUCT NAME PART NUMBER  SYSTEM DESCRIPTION PRICE
H8 - H/Z- 89/90

ACCOUNTING SYSTEM .........cooeeenernnannns 885-8047-37 . !
ACTION GAMES - ... ovoeeeeeeneeeieeneianes 885-1220-37) .. ;
ADVENTURE ... .....885-1010... ... .10,
L T 885-1236-(37) .. 20,
AUTOFILE (Z80ONLY) ............ co...885-1110. ... .. 30,
BHBASIC SUPPORT PACKAGE . -1va.o.vvvveveen 885-1119-(37] ........ .. 20,
CASTLE .. oeeeeaeeeinaannin ..885-8032-(37] ........ HDOS ....... ENTERTAINMENT ... . 20.00

CHEAPCALD . ... ..vveetesiiahiheeeeeeasinn 885-1131-(37] ........HDOS ....... SPREADSHEET ......... ... 2000
CHECKOFF ... ... . 80 . . . 885-8010............HDOS ....... CHECKBOOK SOFTWARE . . ... 2500
DEVICE DRIVERS ... ....v.. L..BB51105. .. ......... UTILITY v ... 20,00
DISKUTILITIES ... ..ovess. . L.B85-1213-37] ........CPM........UTILITY ............ . 20.00
DUNGEONS & DRAGONS. ... . . ... o HDOS.......GAME.............. 20.00
FLOATING POINT PACKAGE . .. .. ... ...B85-1063............HDOS .......UTILITY . .......... 18.00
GALACTIC WARRIORS . ...o.........0.0u.......B85-8009-(37] ........HDOS .......GAME.............. . 20.00
GALAGTIC WARRIORS . .ov v e vivove.ouie s BB5-BO0S-[37] ........CPM ........GAME.............. . 20.00
GAMES T ... \vooenssiesneouienas e ieen....B85-1020-[37] ....... HDOS ...... .GAMES............. 18.00
HARD SECTOR SUPPORT PACKABE................885-1121 . ... ......HDOS .... .. UTILTY ............ .30.00
HDOS PROGRAMMERS HELPER .. .........,.......5856017 ............HDOS ... ... .UTILITY ............ 16.00
HOME FINANCE .................. ...B85-1070,...........HDOS .......BUSINESS .......... 18.00
HUG DISK DUPLICATION UTILITIES. . ... ... viu.. . e TITY s 20.00
HUG SOFTWARE CATALOG ......... ok YR . .PRODUCTS THRU 1982 9.75
HUGMAN & MOVIE ANIMATION . ...885-1124 ENTERTAINMENT . ... 20.00
INFO. SYSTEM AND TEL. & MAIL SYSTEM . ...885-1108-(37) ........HDOS .......DBMS............ ... 30,00
..... 885-1107-(37) ........ AMATEURRADIO . . ... .....30.00

... 25,00

..... 885-1249-[37] .. ..u..

MAGAZINE DATABASE .
....... 885-8005 .. 7

IMMUNICATION .

88

MAPLE ... osnarseeeeooiieiieeneens 885-8012-[3 il
MICRONET CONNECTION .10 ooorneooioo . 885-1122-437] . ...
MISCELLANEOUS UTILiT‘IE ............ 885-1089-[37] ... ...
MORSE CODE TRANSCEIVER .. . .. ... ... .. .... 885-8016......00...

MORSE CODE TRANSCEIVER ... ....o............ 885-8031-37] ........
PAGEEDITOR 0N 80" @8 ... sas-mmsm ........
PROGRAMS FORPRINTERS . . ... ... .covvvennn... 885-1082...........
REMARK VOL 11SSUES 1-13 . .. ...8B5-4001 ..
RUNOFF ..............0.. 2 .aas-mzs
SCICALC ........... g SRR,

SMALL BUSINESS PACKAGE . ... ...+ evve. . .ovs. . 885-1071-37) . ... ...
SMALL-C COMPILER . ..........000esmiinnsen.. 885-1
SOFT SECTOR SUPPORT PACKAGE ... .............885-1127-(37] ........
STUDENT'S STATISTICS PACKAGE ver-..B85-802

SUBMIT (Z80 ONLY). ...........
TERM&HTOC ..............
TINY BASIC COMPILER .......
TINY PASCAL
UDUMP. ...
UTILITIES ....'vvvevnnsnns
UTILITIESBYPS ._..........
VARIETY PACKAGE ..........
WHEWUTIUITIES . .oonivnesiimiavimmiivin -
XMET ROBOT X-ASSEMBLER .. .. .....885-1229-137] ..
ZBOASSEMBLER ...............covveieeieens 885-1078-{37] Y
280 DEBUGGING TOOL (ALDT) ... ... vv'eeven. . BB5-1116 Lo v

AEIVENTURE o v st aam oo o i e
BASICE............
CASSINO GAMES .....
CHEAPCALC. ........
CHECKOFF ..........
GOPNDDE . cooonwmaman suwas
DISK DUMP & EDIT UTILITY .
DUNGEONS & DRAGONS. . ...
FAST ACTION GAMES . ...

FUNDISKI ..........
FUNDISKII .........
GAMESDISK ........

KEYMAPCPM-BO . ccocinnuiiiaimevionnasanesy
MBASIC PAYROLL ......
MICRONET CONNECTION ..
NAVPROGSEVEN ..............ccovvvvviinninnes Seba
REMARK VOL 3 ISSUES 24-35 - ... NiA, L1882
REMARK VOL 4 ISSUES 36-47 Rt ; i

REMARK VOL 5 ISSUES 48-59

e85

REMARK VOL 6 1SSUES 60-71 .
REMARK VOL 7 ISSUES 72-83 ....1986. .
L e e ) 885-1211-(37] L .GAME ...
UTILITIESBYPS ..... 885-1226-(37] ........

UTHITIER soasimimnsimmncimsis smne s anas 885-1237-(37]
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Price List

OPERATING
PRODUCT NAME PARTNUMBER  SYSTEM  DESCRIPTION PRICE
X-REFERENCE UTILITIES FORMBASIC ............. 885-1231-(37] ........ CPM........ 1111113 N 20.00
a1 T TEEE R R R e 885-3003-(37] ........CPM........ COMMUNICATION ................ 20.00
H/Z-100 [Not PC) Only
ACCOUNTING SYSTEM ...........ccconininnnnn. 885-8048-37 .........MSDOS...... SIN
....................................... 8 [, ceven UTILITY
GARDCAT .c.cx.unvsmssmnsims st s ims st 885-3021-37 .........MSDOS...... BUSINESS
CHEAPCALC ... ... eceveeeeeaieaanenanns 885-3006-37 .........MSDOS...... SPREADSHEET
CHECKBOOK MANAGER . ... ......vvevvnrrnnnsn 885-3013-37 .........MSDOS...... BUSINESS
CPEMULATOR . i i T 885-3007-37 .........MSDOS...... CPM EMULATOR
DEZ . iionsni s din T o sin s i o 885-8034-37 .........MSDOS......0BMS.........oooveiinnuihs

EZPLOT. ..o . .885-3049-37 ... "
: GAMES

..885-3046-37 ..
...B85-3010-37 .........
885-1245-37 .. .......

MSDO0S
MSDOS
MSDOS
MSDOS
MSDOS
MSDOS
.-MSDOS...... uTILTY

MSO0DS .
MSDOS
MSDOS
MSDOS
MSDOS
CPM
MSDOS
CPM

LUTILTY L

885-3035-37 .........MSDOS ... .. SPELLING CHECKER ...... .. ..... z'u:ou
885301837 ...... ... MSDOS ... -VARIOUS SPREADSHEETS 1+ ..v. .. 25.00
a7 . Wb . MSDOS.,. ... TREE IDENTIFIER ......... . eies

ZPC UPGRADE DISK

ADVENTURE .......0es.. eusie.ssnrons - S0 885-3016............MSDOS.Z4s. . GAME........... Wi 10.00
ASSEMBLY LANGUAGE utn.m&..“ o - : i
mmsmesmmun

HUG MENUSYSTEM.. .............
HUG SOFTWARE CATALOG UPDATE #1
HUGMCP .

HUGPBBS SOURCE LISTING .

msmss ................. . b i S ....MAGAZINE DATABASE . e
MATRIXUTILITY ..o
UTILITIES

PS'sPC&Z10OUTILITIES.........oevvvvvnnnnnnn
REMARK VOL 5ISSUES48-59 ....................
REMARK VOL 6ISSUESB0-71 ............couvenn.
REMARK VOL 7ISSUES72-83 ....................
REMARK VOL BISSUESB4-85...............cc00
SCREENDUMP. . . .. i« e vvminon mmis mmains mmee nvimss
MLV TIBS N iy ity ol e s s o D e
Z100 WORDSTAR CONNECTION

LAPTOP UTILITIES
PS's PC UTILITIES .
POWERING UP ... ..

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

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

LAPTOP OWNERS . . . don't feel left
out! All of HUG’s MSDQOS 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 HUE 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, M| 49022-0217. VISA
and MasterCard require minimum
$10.00 order. No C.O.D.s accepted.

Questions regarding your sub-
scription? Call Margaret Bacon at (616)
982-3463.
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QUIKDATA - 12 YEARS OF H/Z SUPPORT!

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

ACCELERATE YOUR PC!

From Sota Technologies, Inc., the fastest and most proven way to
breath new life in Four 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
guT type computer! Simple half-card plug-in installation with switchable

g%ed control. You won't your stop

EXP386 - $459 Much faster 16Mhz 80386 version

DOES YOUR COMPUTER KNOW THE TIME?

We carry the SMART CLOCK for any PC/XT computer, including the
Z100 series. Simply 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.

CLK - $35 (add $2 for Z100 installation for spacers)

MEMORY UPGRADES

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

Z150MP - $19 Wil 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 Wil allow you to u ﬂgada your H/Z110/120 md
motherboards; with p/n less than 181-4918) to 768K system RAM.
Requires 27 256K DRAM chips.

ZA0OMP - $76 Similar to ZMF100 above, but for new motherboards
with p/n 181-4918 or greater.

ZENITH COMPUTER SAMPLE

Zenith AT STARTER. Start with this basic unit and build your own.
Includes 12Mhz Z248 (80286 processor) with two serial ports, one
parallel port, iIMB RAM, 5" 1.2 meg floppy, no video card. If you
desire we can install a 42mb 28ms hard disk for an additional $345, or
a B0OMB 28ms hard disk for an additional $589. VGA card for $189,
EGA card for $119.

Z24812S1 - $1595 (starter system)

11‘Z|:'|iI31 Z158 8Mhz, 640K RAM, 101 keyboard, EGA video, dual
oppies.

Z159-S1 - $1295 ($1549 for single floppy 21mb hard disk unit)
Zenith MinisPort notebook computer with 1MB RAM - $1395

Call or write for a quote on any Zenith computer system.

OTHER STUFF

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

WINCHESTER UPGRADE KITS

PCW20 - $289 Complete winchester setup for a H/Z150, 148, 158,
159, 160, PC etc. Includes 21 meg formatted half-height Segate ST-
225 65ms drive, WD WX1 winnie controller board, cable set,
documentation.

PCW30 - $349
PCW40 - $409
PCWB0 - $649

EWIN20 - $525 Complete 21 meg winchester package for the Z100.
Includes S100 host adapter card, WD winchester controller, Segate
ST-225 winchester drive, cables, software and documentation.

32 meg with 38ms Segate ST-138.
42 meg with 37ms Segate ST-251.
80 meg with Segate ST-4096 full size drive.

8-BIT

We a ful Ine of hardware and sofiware for the
bmrdsmdwpnns.mmpans.mCaIw to obtain a catalog

of all our goodies. Here's a sample.

H37 SOFT SECTOR CONTROLLER $169
H8 SOFT SECTOR/WINNIE CONTROLLER PACKAGE $249
TM100-4R Tandon DS DT 96 TPI refurb disk drive $89

SIEMENS DRIVES (refurbs) for H8/H89 $49
Z47 REMEX DR slaves and masters - special $89

BARE WINCHESTER DRIVES

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

ST-251 - $325 37ms autopark half height bare winchester with 42
me%byte storage capacity. Good choice for -AT compatibles.
ST-251-1 - $349 Same as ST-251 but 28ms speed.

ST4096 - $595 28ms autopark full height bare winchester with 80
megabyte storage capacity. Best choice for -AT compatibles.

ANY DRIVE IN YOUR PC/XT/AT

With the CompatiCard, you can install up to four additional drives, of
armtype in your PC/XT/AT computer. Add a 1.2 meg 5" floppy, or a
1.44 meg 3.5" floppy, or any other drive, including 8" to your system.
The CompatiCard | will handle up to two drives, and the CompatiCard
Il will handle up to 4 drives. Additional cables and external enclosures

may be required.
C&RDZ - $89

CCARD - $109

H-SCOOP

Of course, don't forget about the only independent source of
Heath/Zenith related information you can obtain - our month
newsletter, HSCOOP! 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.

Call or write in to place your order, inquire about an
request a free no obligation catalog. VISA and Master Card accepted,
pick up 2% S&H. We also ship UPS COD and accept purchase orders
to rated firms (add 5% to all items for POs). All orders under $100 add
$4 S&H. Phone hours: 9AM-4:30PM Mon-Thu, 9AM-3PM Friday. Visit
our bulletin board: (414) 452-4345

QUIKDATA, INC.

2618 PENN CIRCLE
SHEBOYGAN, WI 53081
(414) 452-4172

products, or

Reader Service #130




INSTALLING THE
INTEL INBOARD 386/PC

INTO THE HEATH/ZENITH-150

By all accounts, except IBM,
the trade-in program sponsored
by IBM to encourage owners of
PC’s, XT's and AT’s to turn in
their older systems for new PS/
2’s has not met with much suc-
cess. There could be a lot of
reasons why, but the one that
intrigues me most is that most
people are probably still getting
very good use out of their older
systems.

What if it were possible to tap
into this installed base of per-
sonal computers and help ex-
tend the life of these older sys-
tems even further? What if it
were possible to have owners
and users of PC and XT ma-
chines skip a whole generation
of 80286 AT type computers
and move into the 80386 class
of machine? What if it could be
done for a fraction of the cost of
anew 80386 machine? What if
it could be done for less than
$900.00?

Several companies have asked
those very same questions and
have come up with answers. The
answers take the form of add-in
accelerator boards that replace
your old 8088 CPU or complete
motherboard replacements.
This is the story of one such
answer from Intel Corporation

Copyright (c) 1988 by

David M. Caranci
Meadow Street Box 39

Litchfield, Ct 06759

called the Inboard 386/PC.
Inboard 386/PC Features

The Inboard 386/PC is a full-
size board that fits into a regular
slotinyour H/Z-150. The physi-
cal layout of the Intel board is
quite simple withthe memory on
the far end and the 80386 and
80387 slots on the other (Figure
1). The board uses 120 nano-
second 256K DRAM chips for
the 1MB of memory that comes
installed. Optional piggy-back
boards offer additional RAM up
to 4MB with a 1MB, 2MB and
4MB board for a maximum of

150/151/152 series of comput-
ers in the list of approved sys-
tems for warranty purposes.
(Intelhastested 158’sand 159’s
and states they will not work, |
have tested the 157 and it does
not work either). But | have had
my H/Z-150 (actually it's a
Heathkit 151 that | soldered and
assembled as a kit) for four years.
This system was my main sys-
tem for three and a half years
and has never failed to run one
piece of hardware or software
that is made for the IBM XT. It
had been modified for more
memory with a KEA RAMPAL kit
for 704K, an8MHz turbo kit from

5MB. The Inboard’s

80386 runs at 16MHz and no
wait states. There is a socket for
an 80387 math co-processor chip
that also runs at 16MHz.

Accelerator boards have a nasty
habit of not running in a few close
compatibles and many clones.
In fact at this writing Intel does
not currently include the Zenith

Dante Bencivengo,

and the video board has the
Heathkit modifications so | can
run a Hercules video graphics
board. The 150 has a 30MB
Seagate hard disk with a West-
em Digital controller. It runs great,
butitis oldand lags behind even
some “turbo” type 8088 clones.
A much needed shot in the arm
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is required for it to keep up with
todays high-powered systems.

The Intel Inboard 386/PC is just
such aninjection. This board is
designed to be a drop-in affair
with no switches or jumpers to
set. You simply pull the 8088
out, run a cable from the 8088
socket to the board, and turn on
the computer. Butit really is not
as simple as all that. This prod-
uct is actually a complete kit that
has all of the components that
you will need to do the installa-
tion. Intel even supplies a chip
puller and a small plastic tube to
be used when you remove the
8088 CPU chip.(Figure 1).

INSTALLATION

STEP ONE in installing this board
is to remove the cover of the H/
Z-150. (NOTE: Before any pro-
cedures are followed, make sure
the system has been turned off
and the power cord removed
fromthe system!!) Next remove
the keyboard plug from the back
ofthe computer. Finally, remove
the CPU board and the RAM
board from their respective
slots. (Figure 2)

STEP TWO is to configure the
RAM board with the proper
amount of memory. The Inboard
requires that 256K be the only
amount of memory installed in
your H/Z-150 system. If you

Figure 3- Setting Switch 2 on CPU board to 640K

o
e,

Figure 1 - Inboard 386/PC
chip puller and tube

were installing the Inboard in an
IBM XT you would disable all
memory above 256K on the moth-
erboard by changing Switch 2.
But on the H/Z-150 that won't
work. Not only don’t you have a
motherboard but if you change
the switches on the CPU board

Figure 2 - Removing H/Z -150 CPU board

to indicate 256K and you actu-
ally have more or less RAM in-
stalled than that, the Inboard will
not run.

Forthe Inboard to work properly
on the H/Z-150, you must re-
move all memory down to 256K
on the RAM board and then set
the switches on the CPU board
to 640K, not 256K like the
manual says (Figure 3).

If you have a RAMPAL kit that
lets you combine 256K chips and
64K memory chips you don't
need to remove it. If your RAM-
PAL uses 256K chips you must
physically remove all RAM chips
except for the first bank or row of
chips. If you use only 64K chips
you must have the first4 banks
of chips installed. Once the mem-
ory board has had the chips
removed, set Switch 2 on the
CPU board for 640K!! THIS IS
IMPORTANT!! No other switch
setting will work!! If you getan
S O S (three short, three long,
three short) beeping from the
system when you boot up you
will know that there is some prob-
lem between the memory on the
Inboard and the RAM board.

The Intel board uses 640K of its
own 32-bit RAM as the main
system RAM. The 256K on the
H/Z-150 RAM board is lost to
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there is some problem between
the memory on the Inboard and
the RAM board.

The Intel board uses 640K of its

touching the metal frame. This
discharges any stored up static
electricity in your body. Then,
using the chip puller that comes
with the kit, gently pry up and
remove the 8088 chip from it’s
socket (Figure 4).

Ifyou don’tknow where the 8088
chipis, itis the largest chipin the
upper right of the CPU board. If
you have an 8087 math co-proc-
essor chip installed you must
remove ittoo, atthistime. Avoid
touching the metal pins of the
8088, and place theitinthe black
plastic tube that came with the
Inboard. Place the tube in a safe
place. Youwon'tbe needing the
8088 anymore if all goes well.

STEP FOUR requires that you

Figure 4 - Removing the 8088 CPU chip install the cable that connects

own 32-bit RAM as the main
system RAM. The 256K on the
H/Z RAM board is lost to you
and cannot be accessed. How-
ever the Inboard 386/PC uses
256K of its own 32-bit RAM as
extended or expanded memory.

STEP THREE, after these pre-
liminaries are done, isto remove
the 8088 CPU from the CPU
board. Place the CPU board
that you removed from the
computer on a flat surface in
front of you with the top of the
board away from you. Ground
yourself to the computer by

Figure 5 - Installing the Inboard Cable
the 8088 socket to the board.

3y

s

st |

i i

The cable is 240 pin cable thatis
heavily shielded on one side. The
length of the cable with the In-
board 386/PC is just rightfor the

"H/Z-150 and a longer one is
available from Intel at no cost
(excepttime). Place the forty pin
male end of the cable into the
empty 8088 socket. Make sure
the #1 sticker on the 40-pin cable
end is at the top of the Inboard
(Figure 5).

Be very careful so you do not

Figure 6- Bending the Inboard 386/PC cable bend any of the gold plated pins.
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Pins that bend outward can be
seen quickly, but not those that
bend inward. Take your time
as this is the most critical step
in the installation process.

Next you need to bend the cable
(Figure 6) so it will be in the proper
positionto run overthe top ofthe
other boards in the computer.

STEP FIVE is to install the CPU
board back into its slot and screw
down the tightening screw. There
is just enoughroom between the
CPU board and the video board
for the cable to fit if you have
bent it correctly. Don’t man-
handle the cable. Eventhoughit
is sturdy, it will break if too much
pressureis applied, especially at
the connection ends.

Next install the Inboard 386/PC

You can’t get it wrong because
there is a key on the female end
of the cable and akey slot onthe
receptacle of the board: Be care-
ful again, it is very easy to bend
or break pins.

STEP SEVEN. Once the cable
is installed in both places, the
8088 socket and the accelerator
board, the only thing leftto do is
to turn the machine on.

Before you do, make sure that
everythingis tight- the boardsin
their slots and the cable ends in
their respective places. The 168
watt power supply in the H/Z-
150 will have no problem sup-
plying enough wattage to the
added Inboard 386/PC. Con-
nect the power supply cord and
the video cable as well as the
keyboard cable to their proper

Figure 7 - Inboard cable connected to Inboard 386/PC

in any empty slot next to the
RAM card. Which slotyou useis
uptoyou, it doesn’t matterto the
Inboard. | installed mine right
next to the RAM card. If you
move it farther away there is less
cable to have to pack down when
you put the cover on, but too far
away and you may not have
enough cable.

STEP SIX will be to connect the
other end of the Inboard cable to
the Inboard 386/PC board (Fig-
ure 7).

receptacles intheback ofthe H/
Z-150. Don't forget to connect
the little speaker cable back to
the CPU board.

Oncethe poweris turned on, the
H/Z-150 goes through it’s nor-
mal POST routine (Power On Self
Test). If there is something wrong
with the installation, now is when
you will know it.

The LED’s (red lights on the top
of the CPU board) should turn
off one by one like they normally
would. If any of them stay on

there is a problem (thank you
Heath/Zenith for those lights,
they have saved me more diag-
no§tic time than you can imag-
ine).

In afew seconds the DOS prompt
should appear on the screen,
indicating a successful boot. If
the system doesn’t boot, turn to
the back of the Inboard 386/PC
manual and find Appendix B,
Troubleshooting, and follow what
the manual says.

STEP EIGHT is to install the
proper software. You can follow
the procedures in the manual for
this step. There is nothing differ-
ent to do for the H/Z-150 here.

OPERATIONS

The Inboard 386/PC needs a
driver to take full advantage of
the 80386 technology. The In-
board will operate at 16MHz with-
out any software from Intel in-
stalled, but the driver, called
INBRD.SYS, provides additional
features like changing speed with
the keyboard, faster screen per-
formance, and extended mem-
ory access. You can use some
or all of the extended memory on
the board as expanded mem-
ory. Expanded memory cardsin
sizes of TMB, 2MB and 4MB are
available fromIntel. These cards
are piggy-back designs and can
also be used only with the In-
board 386/PC.

If you wish to use an expanded
memory board also, you cannot
use both the Inboard EMS driver
(ILIM.SYS) and the driver that
goes with your EMS board. You
must use the memory on the
Inboard only as extended mem-
ory if you use an EMS board.

The manual has a nice section
that explains extended and ex-
panded memory and | highly
recommend each user who is
unfamiliar with the terms read
that section two or three times.
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The setup program supplied by
Intel does an excellent job at in-
stalling the software and config-
uring the CONFIG.SYS and
AUTOEXEC.BAT files.

Blazing processor speed can be
useless if your video is slow to
gettheinformationtothe screen.
The Intel board also comes with
the ability to run an EGA ROM
BIOS (if present) in the Inboard
386/PC’s 32-bitmemory. | have
installed a Hercules video card
inthe H/Z-150 and this software
did speed up my video.

The Intel board can also be
configured to speed up or slow
down from batch files. This is
done by inserting

crocom sometimes refused to
dial a number. But it always
worked on the second try.

PERFORMANCE

In PC Magazine’s Benchmark
tests the Inboard 386/PC con-
sistently outperformed an 8MHz
IBM AT. Actually the Inboard
386/PC runs about twice as fast
asan8MHz AT and justa shade
slower than a 16MHz COMPAQ
386. There is no doubt that this
board is a vast improvement over
the 8088.

Recalculationof spreadsheetsis
cut down by a factor of 4 or 5 in
my own tests, and bit mapped
graphics type of programs really

as much as 85-100ms.

Compared to newer AT type hard
disk subsystems which can run
in the 16-40ms access speed
area, they are very slow. If you
can’t upgrade your hard disk to
one of these newer type sys-
tems, then try two things. First
make sure that your disk has
been low-level formatted with the
correct interleave. Some disks
can experience a whopping 200%
increase in throughput when the
optimuminterleave isused. Pro-
grams like Spinrite from Gibson
Research Corporation are ex-
cellent for determining which in-
terleave value is best for your
combination of hard disk and
controller. Once the hard disk is

formatted with the

processor wait
states. The slow-
est speed, 1, is
close to the
4.77MHz of thethe
original 8088.
Speeds of 2, 3, and
4 reduce the num-
ber of wait states
and thereby in-

optimum interleave,
ICACHE, the disk
caching program
that comes with the
Inboard 386/PC will
make your hard disk
seem to run faster
by storing frequently
used disk informa-
tion in fast 32-bit

crease processing
speed.

Thelnboard 386/PC comes with
an incredible hard disk caching
program called ICACHE. In my
own tests using PC Magazine’s
Benchmark series this piece of
software out-performs every disk
caching program that | have (4
or 5) and really complements
the Inboard 386/PC.

COMPATIBILITY

My H/Z 150 has always run ev-
ery piece of software that | have
ever thrown at it. Adding the In-
board 386/PC hasn’t changed
that at all.

About the most finicky piece of
hardware/software | have is a
Microcom 9624x modem and
QMODEM software. At the In-
board’s highest speed the Mi-

Figure 8 - The Inboard 386/PC

zip along.

A real plus for Intel in this cate-
gory is that the Inboard will run a
special version of Windows /386
made just for the Inboard 386/
PC. The Windows environment
hasnot beenknownfor its speed
and on 8088 systems it is a real
slug, which makes it quite use-
less. But with the Inboard 386/
PC installed, screens zip by and
Windows /386 actually becomes
usable.

Hard Disk Performance Boost

Another performance factor to
take into consideration is the
access speed of your hard disk.
It is not uncommon for older PC’s
tohave 5, 10 or 20MB hard disks
with average access speeds of

memory.

Multitasking - on a PC?

Besides raw power, one of the
main reasons someone should
look into the purchase of these
type of boards is the ability to
multi-task or run multiple pro-
grams at the same time. The
Intel Inboard ran _a full system
demo copy of PC-MOS 386 a
multitasking operating system,
without a problem.

| run multiple tasks (jobs) in Win-
dows/386 and although the
system does slow down as you
addtasks, itis notas slow as my
8088. | wanted to see If
DESKVIEW 2.0 would fly but
Quarterdeck never sent me a
copy to test, despite repeated
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calls to them and assurances
they would.

If you wish to do multi-tasking
you need memory and lots of it!
Each task will want to have its
own 640K of memory. Windows/
386 requires 2MB to even start.
Intel carries a full line of daugh-
ter-boards to supply 32-bit mem-
ory up to 5SMB. These daughter-
boards come in 1MB, 2MB, and
4MB sizes. If you need 80387
co-processing power for those
large spreadsheets or math in-
tensive programs like CAD/CAM,
Intel provides a 16MHz 80387.

As mentioned earlier, once
booted up, there was not one
piece of commonly used, off-the-
shelf software that the Intel board
refused to run. These included
Lotus 1-2-3, MS Word 4.0, RBBS-
PC bulletin board, caching pro-
grams, Windows 2.03, PC Paint-
brush, the Microsoft Bus Mouse,
Natural Microsystems Watson
voice messaging/modem card
andsoftware, a Microcom 9624x
modem and QMODEM commu-
nications software, and a few TSR
programs.

0S/2 Support

The Inboard 386/PC will not run
0OS/2. Intel says that there are
no plans to incorporate OS/2
compatibility.

TheH/Z-150 isagreatmachine,
and can be made better with this
accelerator board, but it will never
bean AT orareal 386. IfOS/2is
going to be important to you,
stick with a true 386 computer.

SUPPORT

Intel really shines here. Phone
support for their products is of-
fered two ways, a toll-free tech
support number and a 24-hour
BBS. The bulletin board reacts,
insome cases, faster than Intel’s

own tech support. The sysop is
AlKinney, Senior Technical Mar-
keting Engineer, and he does a
great job, even answering tech-
nical questions and inquiries on
some weekends. | dream of the
day when every major vendor of
software and hardware has atoll
free number and a 24 HR BBS.

The manuals and associated
documentation on disk that come
with the Inboard 386/PC offer
more than enough information
to install and diagnose the board.
The Intel manual is of a very high
quality with great diagrams and
separate chapters for each of
the machines they support.

The H/Z-150 is not one of these
machines, unfortunately. Intel
says that this is because they
are not sure how the board will
react to a system with chips
physically removed. However
when pressed, Intel said it would
help in support of the H/Z-150
because they don’t want any
dissatisfied customers. There’s
arefreshing outlook!! I have had
the board installed in my H/Z-
151 for over a year and have
never had one problem! Hope-
fully my experience and that of
other H/Z-150 owners will con-
vince Intel to formally list it as a
supported machine.

The Inboard 386/PC is warranted
for 5 years. A fully illustrated,
laser printed manual for install-
ing the Inboard in the H(Z-‘ISO
can be sent to you first class by
sending a $15 money order or
cashiers check (sorry no per-
sonal checks) to me at the ad-
dress listed on page one.

VALUE

In overall value the Intel board is
a real bargain. For awhile the
prices of 256K DRAM chips sent
systems and peripheral prices
through the roof. Prices have
been declining since the sum-
mer of 1988 and at this writing

the list price of the Intel board is
$795. One well known mail-or-
der establishment is selling the
Inboard 386/PC for $695, includ-
ing a copy of Windows/386.

CONCLUSIONS

It takes more than raw power to
win over today’s sophisticated
user, the type of user that would
most be attracted to this upgrade
solution. It takes painless inte-
gration and operation. While no
board is entirely painless to in-
stall, the Intel board comes close
and offers many useable features.

The Inboard 386/PC is a finely
tuned piece of equipment with
software to match. | would not
recommend a novice computer
user to undertake this addition.
But many H/Z people have inti-
mate knowledge of their com-
puters and this- upgrade is a
dream come true. ¥

EXPLORE

NEW WORLDS
WITH

HUG
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Brad Rylander
328 Hanover Avenue #10
Oakland, CA 94606

Z-100 owners rejoice! At last, there is
a modern full-blown word processor that
runs on this venerable old machine. Sprint
from Borland International will give you all
the features that you've wanted and then
some. Best of all, it runs on the Z-100 with
or without Pat Swayne's marvelous ZPC.

To get the most from Sprint on the
Z-100 in its “native” mode (without ZPC)
you'll need 256K of RAM, MS-DOS ver-
sion 2 or greater and HUG’s KEYMAP pro-
gram. There's also some simple tricks in-
volved to install the program and I'll ex-
plain them to you. But first let me tell you
a few things about Sprint.

Yet Another Word Processor?

No. Sprint is unique among word
processors available for microcomputers.
Unique is a pretty bold word, but read on
and | think you'll agree that Sprint is truly
unique. Sprint was once The Final Word
from Mark of the Unicorn. | had long
lusted after that program, a genuine cult
classic, but its non-discounted $500 price
tag moderated my passion.

Borland spiffed up the text formatting
to bring it closer to a true WYSIWYG
(what you see is what you get), added
more printer drivers including support for
laser printers and a Postscript driver, im-
proved the documentation and support,
changed the name and dropped the
price.

Sprint is based on EMACS, the pow-
erful UNIX editor written by the hacker’s
hacker, Richard Stallman. Actually, Sprint
is EMACS combined with an on-screen
text formatter that can handle everything
including pictures and graphs if you have
a Postscript printer.

Add to this a decent mailmerge, a
well integrated spelling checker and the-
saurus, both with huge dictionaries and
both surprisingly quick even on my 8"
floppy, and you have a pretty complete
word processor. Complete but not yet
unique — there’s more.

Sprint can be installed with ‘“user
interfaces” that mimic the command set
of Microsoft Word 4.0, WordStar 4.0,
WordPerfect 4.2, SideKick and MultiMate
Il. It can also read and write files for-
matted for these other programs provided

Strint
on the H/Z-100

that you have at least 448K of RAM free.

If you're looking for real editing pow-
er, you'll stay away from these rudimenta-
ry command sets and choose one of the
advanced interfaces; Final Word, EMACS,
MINCE or Sprint's own Borland User
Interface with its WordStar-like com-
mands.

The program also has an automatic
“incremental save” that’s a pretty good
imitation of UNIX’s auto-save and mail.
Sprint saves your work in a temporary file
every time you stop typing for a period
that’s adjustable from one to sixty sec-
onds. Should you lose power or crash,
this temporary file can be recovered and
only your most recent keystrokes will be
lost.

If you live in an area of frequent thun-
der storms or unreliable power, or if you
have less than one hundred percent faith
in your local area network, this feature
alone could make Sprint worth your
while. You can turn the auto-save off, but
it's so fast that you'll hardly notice it, even
on a floppy system.

Sprint’s place-markers are just anoth-
er of the program’s many pleasant sur-
prises. Any decent editor supports place-
markers, but Sprint takes the concept a
step beyond the usual. Although the
place-markers are not maintained across
editing sessions, they can be placed in as
many as ten different files. Two key-
strokes let you bounce between files —
and bounce is the word, the process takes
place as quickly as your screen can be
repainted.

The program has so many built-in
niceties that | can’t possibly list them, but
here's one more to help you get an idea

of the beauty of the program’s design. ~

Sprint automatically detects ASCII files
and edits them in the ASCII mode. Never
again will you have to filter out “garbage”
characters from your source code, won-
der why your CONFIG.SYS bombed or
upload gibberish to your favorite bulletin
board.

Sprint’s many well thought out fea-
tures put it in a class by itself, but what
makes the program truly unique is that it's
more than just a fine tool . . .

It's a Toy Too
I think many of you Huggies will ap-
preciate a word processor that’s infinitely
extensible and modifiable. Sprint fills the
bill. Sprint’s text formatter can be cus-
tomized — even completely rewritten
with a macro language that has com-
mands and structure much like English.

The real fun, at least from my point of
view, is the ability to modify the editor it-
self. This can be done at several different
levels of complexity. At the easiest level,
you can assign your own keystrokes to
commands and activate “unused’ com-
mands from within Sprint’s menu struc-
ture. At the opposite extreme, you have
access to a powerful macro programming
language.

I'm not using “powerful” as a journal-
istic buzz word. Sprint’s language can read
or write directly to the CPU's registers (al-
though writing to the base pointer and
segment registers is forbidden — thank
goodness). It can also perfform MS-DOS
software interrupts, read and write to any
memory location and to the machine’s
I/O ports. That's getting pretty close to
the bare metal. In other words, like C or
assembler, Sprint’s macro language allows
you to make a fine mess of things.

If this sounds too daunting, don't
worry. There's little reason to attack the
machine’s hardware. If you decide to do
some extensive customization, you’ll
work with a language that looks like C and
use built-in macros with meaningful
names, such as scroll, insert and move.

These built-in macros handle all the
nitty-grity details so programming with
this language is as easy as programming
can be. Sprint’s five hundred page “Ad-
vanced User's Guide” provides clear ex-
amples for using each of the two hundred
or so macros. If you've never written a line
of code in your life, but have wanted to
try, this is a good place to start. It's easy
and you get instant, useful results.

Each of the user interfaces |'ve men-
tioned comes in the form of complete
well commented source code. Browsing
through this code with a good ASCII edi-
tor such as Sprint, you‘re bound to find lit-
tle changes to make — this program begs
to be tinkered with.
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;iscreen non-IBM.Zenith Z100,

;5 The bit-mapped screen is slow.
i3 When Sprint is running,
i3 returns a l-byte code.
3+ this machine.

rows 25,cols 80,

init "[x1°[y? (x4 (w,
reset " [y1"[x? " [v"[H"[J,
reinit”(E, cleol” [K, cur " [Y¥32+cX32+c,
set " [¥[q¥%:pX],

"key expansion"” is disabled, so every key
This makes it easy to write a macro set for

Table 1A
Original Zenith Code in MAIN.SPL

Make the changes, compile them
with (and within) Sprint, test the results
and go back and fix your mistakes. The
whole process is quick, easy and fun.
Sprint provides the perfect programming
environment for itself.

If you've done any programming, you
might worry that by modifying something
as complex as an editor you could end up
with an incomprehensible mess. Not so.
Any changes you make to key assign-
ments automatically show up in Sprint’s
comprehensive menu structure.

Adding new features to existing men-
us is as simple as typing them in to the ex-
isting menu code. Creating your own
pop-up menus is child’s play, just follow
the examples in the source code.

One quick word on menus before we
go into installing the program. Although
Sprint has layers upon layers of menus, it's
never necessary to wade through them.
All commands can be issued with a con-
trol code or a tap on a function key. Now,
the gory details.

Installing Sprint on the Z-100

This is not as straight forward as it
ought to be. Sprint comes with an install
program, SP-SETUP.EXE. This program is
IBM specific and requires ZPC and a ZHS
board to run on a Z-100. Even then, it's
not quite perfect under ZPC.

Borland has developed a generic MS-
DOS program, SPINST.COM that works
well on the Z-100. This program is availa-
ble either directly from Borland Interna-
tional (give them a call and have your seri-
al number handy) or from the Borland SIG
on COMPUSERVE where it can be found
in the Sprint Library as SPINST.ARC.

| have heard that this program is also
available on Genie and BIX, but | haven't
checked that out. Although SPINST.COM
isn’t absolutely necessary, the only other
alternatives are to run SP-SETUP under
ZPC or to install Sprint for your Z-100 on a
true compatible.

Z-100 Screen Installation

Before running the install program, ei-
ther SP-SETUP.EXE or SPINST.COM, it is
necessary to make minor modifications to
the file MAIN.SPL. This is an ASCII file and
must be edited with an ASCII editor, such
as WordStar in the non-document mode.

MAIN.SPL is a “library” file that the
installation program refers to. Search this

file for Z-100. Starting on line 252 you
should find the code listed in Table 1A.

This block of code describes how
Sprint will handle the Z-100 screen, it's
similar to a UNIX termcap description.
Don’t worry about the comment on the
slow screen. Sprint runs in the character
mapped mode and it is as fast as anything
I've seen on my Z-100.

First, you must un-comment the first
line. Just remove the two semicolons be-
fore the word screen and make sure the
the s in screen is in the first column.

The next step, in spite of the com-
ment, is to leave the “key expansion” en-
abled. Do this by deleting the characters *
[¥? in the init entry. More on this in a
moment. Again in the init entry, the char-
acters *[x4 turn on the block cursor. If
this annoys you, delete them.

The entry set*[%[a%;:p%], enables
and disables reverse video. If you have
color RAM installed, you'll probably want
to experiment with enabling color rather
than just having two screen attributes.
This will be useful even with a mono-
chrome monitor to differentiate type
styles on-screen.

Comment out the present set com-
mand (put ;; as the first characters on the
line), this way you can easily recover the
original entry. Now type in the new entry
found in Table 1B.

This will enable a few of the Z-100s
color combinations to be displayed by
Sprint. When you enter this line type the
~ (caret) and the [ (left bracket), not
<CONTROL>[ (escape) and don't forget
the comma. It's required at the end of
each entry except the last.

You might recognize this entry as a
string of escape sequences that control
the colors displayed by the Z-100. You

can refer to Table 2 and change the num-
bers to suit your taste,

Although this will allow you to dis-
play some of the available color combina-
tions, it's by no means the most efficient
or even the proper way of doing it. You C
hackers might recognize the set entry as
being a printf string. Actually, it's a case
statement within a printf string. Once | got
this kludge working | gave up on trying to
figure out the proper way of doing it.

If you feel brave, refer to page 453-
454 in Sprint’s “Advanced User's Guide”
and use the ANSLSYS entry in MAIN.SPL
as an example. The information is there
but it's beyond me. If one of you can fig-
ure out how to solve this problem, 1'd be
glad to hear from you.

Once you have saved these changes
to MAIN.SPL, you are almost ready to run
the installation program, but first get your
modified MAIN.SPL, your installation pro-
gram (either SP-SETUP.EXE or SPINST
.COM), and the proper “library” file for
your printer on the same disk. The printer
files are on disks 8 and 9 and have names
like EPSON.SPL or OKIDATA.SPL.

Now run the installation program and
choose Select the default screen from
the menu. You will then be given the
available screen types and asked to
choose one. Pick non-IBM. The program
will then display the various non-IBM
screens and you'll naturally pick Zenith
Z-100.

Finally, you'll be asked where the vid-
eo output should be sent. Choose CON.
Now the install program will automatically
compile MAIN.SPL and produce a binary
file called DEFAULT.SPS. Each time Sprint
is invoked it will look for this file and use it
to send its output to your Z-100's screen.

The next step is to install your printer.
Without leaving the installation program,
choose Select the default printer and fol-
low the instructions in the User’s Guide.
The installation will again compile MAIN
.SPL and produce a binary file named DE-
FAULT.SPP. This is your printer driver. Like
the screen driver, it must reside in the
same directory as Sprint.

The only dirty work left to do is to get
the right files on the right disks. If you're
doing this on a true compatible, just fol-
low the instructions in the manual.

screen non-I1BM.Zenith 2100,

;5 The bit-mapped screen is slow.
;3 When Sprint is running,
;5 returns a l-byte code.
i3 this machine.

rows 25,cols B0,

init “[(x1"[(y4"[w,

reset " [yl " [x? (v [H"[J,

iiset” [(%[q%:pX],

"key expansion” is disabled, so every key
This makes it easy to write a macro set for

reinit " [E,cleol " [K,cur " [Y%32+ck32+c,
set %[ [m70%; "[m07%; " [m04%; "[m40%; (m53%; "[m35%; "[m26%,; "(m62%; ],

Table 1B
Zenith code after your modifications. The only changes are the removal of the
semicolons before “screen” and in the “init"” and “‘set” entries.
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an
ESC m fore back
0 Black
Blue
Red
Magenta
Green
Cyan
Yellow
White
xample:

L { O [ I T [ 1

1
2
3
4
5
6
7
E

Foreground and background colors are set by sending
escape sequence to the terminal

Where fore and back are ASCII digits that equal:

"[m6l1 will set yellow characters on a blue background.

Table 2
Color Codes for the Z-100 (Taken from the Z-100 User’s Manual)

With either of the install programs on
the Z-100, you must copy the necessary
files from your distribution disks to your
working disks. SP-SETUP, for some bizarre
reason, won't recognize that the Z-100
has any disk drives and the automatic file
copying fails. SPINST doesn’t even offer
any automatic file copying. The docu-
mentation is of little help on this so refer
to Table 3 for the required files.

Table 3 assumes the worst case, that
is installing Sprint on a system with only
two 360K floppies. If your system has
more disk capacity, you can combine files
to suit your needs.

As you can see from Table 3, Sprint is
a trifle large. In fact, it comes on eleven
disks. If your system has only two 360K
drives, Sprint is going to be less than fun;
you're probably better off with WordStar
3.x unless you really love swapping disks.
If you have one, or better yet, two quad
density drives, you can configure an effi-
cient system.

With my single 8" drive, | can run
Sprint with both the spelling checker and

thesaurus if | forego the help file, SPHELP
HLP. While learning the program | chose
to use the help file in lieu of the spelling
checker and made up a separate 8" disk
that included the spelling checker and
help file rather than the thesaurus. These
setups have worked well for me. Of
course, if you have room on a hard disk,
Sprint is a joy.

Gory Function Key Details

After all this work I'm sure you're anx-
ious to type SP and put Sprint through its
paces. Not yet. There is still some more
grunt work to do. When you edited the
Z-100 terminal definition in MAIN.SPL I'm
sure you saw the comment about it being
easy to write a macro set with key expan-
sion disabled.

This may have been true of an earlier
incarnation of the program but doesn't
appear to be true today. I've done a great
deal of experimenting and have even had
considerable help from Borland’s techni-
cal experts on CompuServe and I'm still
unable to get Sprint to recognize the

Z-100 function keys.

While Sprint isn‘t completely reliant
on function keys like so many of today’s
programs, it has so many features that us-
ing the function keys, at least for infre-
quently required features, is almost man-
datory. This won't be a problem though,
because . . .

KEYMAP Comes to the Rescue

This program is another of Pat
Swayne's gems. You'll find it listed in the
HUG Price List in this issue. Even if you
never intend to run Sprint, you deserve
KEYMAP. Go ahead and blow the twenty
bucks. The program is more versatile than
a Swiss Army knife and it won't wear holes
in your pockets.

First, familiarize yourself with Mr.
Swayne’s well written instructions. Now
refer to Table 4. It will show you exactly
what to enter to make the Z-100 function
keys send the same codes as a true com-
patible. For a more thorough explanation,
refer to pages 437-445 in Sprint's Ad-
vanced User’'s Guide.

Enter these new key codes carefully
because they're tricky to edit if you make
a mistake. Each of the new codes begins
with *@ which is the ASCII null or zero.
Once entered, the nulls and everything af-
ter them will show up as null or nothing,
Even though all entries in your KEYMAP
will appear blank when you go back to
make changes, the codes are really there
and Sprint will respond to them.

Keyboard Hints

Be sure to make your function keys
put out exactly the same codes as a com-
patible. This will give you a known base to
work from. Once you start redefining
these keys, and I'm sure you'll want to,

Volume in drive B is PROGRAM
Directory of B:\

SP EXE 114451 6-16-88 1:00a
SPFMT EXE 88065 6-16-88 1:00a
SPSORT EXE 14180 6-16-88 1:00a
SPMERGE COM 28801 6-16-88 1:00a
SPRECOVE COM 13085 6-16-88 1:00a
COLORS OVL 2728 6-16-88 1:00a
CONVERT OVL 4770 6-16-88 1:00a
SP OVL 49326 6-16-88 1:00a
SP PIF 369 6-16-88 1:00a
QCARD SPM 15762 6-16-88 1:00a
STANDARD FMT 14285 6-16-88 1:00a
STANDARD SPG 2077 6-16-88 1:00a

12 File(s) 8192 bytes free

If you use MS-DOS v.

be formatted without the /s switch.
disk.

This table presents an absolutely bare bones Sprint system as
might be used by those with only two 360K floppy drives.
machine has greater storage capacity use this table to help you
arrange Sprint’s files according to your needs.

If your

B T B L e L B e i St e Sk ot Bt Tk Bt St

Required.

Required.

Only necessary for sorting.

Only necessary for mail merge.
Required.

Only necessary to set colors.

Only necessary for file conversions.
Required.

Only necessary for Microsoft Windows.
Nice to have, not necessary.
Required.

Very nice to have.

3.x and anything but the most essential files on
this disk you will not have room for the system files i.e. the disk must
However,
You must also copy the screen driver DEFAULT.SPS and the printer

driver DEFAULT.SPP that you created with the installation program to this disk.

COMMAND. COM must be on this

F e e e e e e e e T e et T e e e e T e

Table 3

Volume in drive B THESAURUS
Directory of B:\

THESAUR ENG 11299 6-16-88 1:00a
THESAUR LEX 322816 6-16-88 1:00a
2 File(s) 26624 bytes free

B e e et S B e e e

Volume in drive B SPELL_CHECK
Directory of B:\

AMERHYPH LEX 29338 6-16-88 1:00a
AMERICAN LEX 238430 6-16-88 1:00a
HYPHEN ENG 20477 8-16-88 1:00a
SPELLER “ENG 42947 6-16-88 1:00a
USER DIC 10 8-16-88 1:00a

5 File(s) 28672 bytes free

B e e s e e e et Tt e

Volume in drive B HELFP
Directory of B:\

SPHELP HLP 244543

1 File(s)

6-16-88
117760 bytes

1:00a
free

B et e e e e S e e S s e e T

Volume in drive B DATA
Directory of B:\

SP SWP 131072
3 File(s)

1-01-80 12:31a
231424 bytes free
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This table shows the prompts issued by KEYCON.COM (the
entries up to and including the colons) and the proper

responses

to make the Z-100's function keys send IBM

compatible codes to Sprint (the entries after the colons.)
Notice that each of yopur entries begin with the two

characters

" and @ which represent to KEYCON the ASCII null.

Once KEYCON has produced your KEYMAP file be sure to run
KEYMAY (or whatever you choose to call it) before you run
Sprint. Otherwise, the only way to exit Sprint will be via

a reset.

B et

e B S S at ak S o Ty s

Begin by choosing FO as the "alternate response key."

F0 <Alternate Response Key> F7 (EsSC-Q): "@°G

F1 (ESC-S): "@"A F8 (ESC-R): "@"H

F2 (ESC-T): "@°B F9 (ESC-0I): "@°I

F3 (ESC-0): "é@°C F10 (ESC-0J): "@°J

F4 (ESC-V): "@°D F11 (ESC-0K): "@°K

F5 (ESC-W): "@°E Fi12 (ESC-OL): "@°L

F6 (ESC-P): "@°F

The codes above emulate the normal PC function keys.

SHIFT-FO (ESC-E): SHIFT-F7 (ESC-1G): "@°W
SHIFT-F1 (ESC-1A): “@°Q SHIFT-F8 (ESC-1H): "@°X

SHIFT-F2 (ESC-1B): "@°R SHIFT-F8 (ESC-1I): “@°Y

SHIFT-F3 (ESC-1C): "@°S SHIFT-F10 (ESC-1J): "@°Z

SHIFT-F4 (ESC-1D): "@°T SHIFT-F11 (ESC-1K): ~“@°(

SHIFT-F5 (ESC-1E): "@°U SHIFT-F12 (ESC-1L): reserved
SHIFT-F6 (ESC-1F): "@°V for PrintScreen

The codes above emulate the shifted PC function keys.

I CHR (ESC-@): "@G I CHR and keypad 7 emulate HOME

D CHR (ESC-N}: @I D CHR and keypad 9 emulate PgUp

INS LINE (ESC-L): "@0 INS LINE and keypad 1 emulate END

DEL LINE (ESC-M): @@ DEL LINE and keypad 3 emulate PgDn

HOME (ESC-H):

BACK ARROW (ESC-D): "@K Back Arrow and keypad 4 emulate left arrow
FOWARD ARROW (ESC-C): ~“@M Fwd Arrow and keypad 6 emulate right arrow
UP ARROW (ESC-A): "@&H Up Arrow and keypad B emulate up arrow
DOWN ARROW (ESC-B): "@P Down Arrow and keypad 2 emulate down arrow
HELF KEY (ESC-7):

Alternate Response Codes

FO (ESC-J
F1 (ESC-S
F2 (ESC-T
F3 (ESC-U
F4 (ESC-V
F5 (ESC-W
F6 (ESC-P

i F7 (EsC-Q): ~@’
): t@! F8 (ESC-R): "@(
): "@” F9 (ESC-0I): ~@)
): "@eg F10 (ESC-0J): ~@=
): "@es F11 (ESC-OK): ~@+
): "@% F12 (ESC-OL): "e,
y: C@k

The codes above emulate the PC control function keys.

SHIFT-FO (ESC-E): SHIFT-F7 (ESC-1G): ~@7

SHIFT-F1 (ESC-1A): “@1 SHIFT-F8 (ESC-1H): ~@8

SHIFT-F2 (ESC-1B): "@2 SHIFT-F8 (ESC-1I): ~@g

SHIFT-F3 (ESC-1C): ~@3 SHIFT-F10 (ESC-1J): ~@:

SHIFT-F4 (ESC-1D): "@4 SHIFT-F11 (ESC-1K): "@;

SHIFT-F5 (ESC-1E): “@5 SHIFT-F12 (ESC-1L): ~@«<

SHIFT-F6 (ESC-1F): "@6

The codes above emulate the PC shift control function keys.

I CHR (ESC-@): “@g I CHR and keypad 7 emulate “HOME

D CHR (ESC-N): "@i D CHR and keypad 9 emulate “PgUp

INS LINE (ESC-L): “@o INS LINE and keypad 1 emulate “END

DEL LINE (ESC-M): ~“@q DEL LINE and keypad 3 emulate “PgDn

HOME (ESC-H):

BACK ARROW (ESC-D): ~“@k Back Arrow and keypad 4 emulate “left arrow

FOWARD ARROW (ESC-C): “@m Fwd Arrow and keypad 6 emulate “right arrow

UP ARROW (ESC-A): ~“@h Up Arrow and keypad 8 emulate “up arrow

DOWN ARROW (ESC-B): “@p Down Arrow and keypad 2 emulate “down arrow

HELP KEY (ESC-7}):

Table 4

things could become pretty confusing if The Z-100 has a few more function
you get “creative” with your original defi- | keys available than the boring blue ma-
nitions. chines. I've assigned these extra keys to a

consecutive group of codes that Sprint
recognizes but leaves available for you to
assign commands to.

Assuming that you'll be using the
Borland User Interface, you'll find that
many commands have two or more keys
assigned to invoke them. ~C and PgDn
(keypad 3) are equivalent. All variations of
F10, F11 and F12 bring up Sprint’s main
menu. Keep this in mind and you'll find
plenty of ways to customize Sprint. I'll
show you how easy it is in a moment.

After you've created and installed
your new KEYMAP program there's one
more final touch before running Sprint.
Find the file BORDERS.SPM. It's hidden
away on Disk 3 in the file SPMSOURC
AARC. You'll have to unpack the file with
UNPACK.COM found on the same disk.
Put both files on a floppy and give the
command UNPACK SPMSOURC. All the
SPM files that emerge are the source
code for the Borland User Interface. Put
BORDERS.SPM on your program disk.

The Acid Test

Now it's finally time to run Sprint.
SP<RET> and you're in business. F10 will
bring up Sprint’s main menu. Ugly, isn't it?
Let’s fix it. Select Utilities, then Macros,
Load, Borders and finally non-IBM. Now
you've got decent looking menus and
they’ll stay that way.

Next, you might want to try Cus-
tomize and Colors. If my set command in
MAIN.SPL had worked properly, you
could spend all day juggling colors
around. Even as they stand, you've got
enough combinations to keep you busy.

One final trick to show how easy it is
to modify Sprint. Enter a sentence or two
and delete a word with ~T. Now go to the
main menu with F10 and choose Edit.
The first function displayed is Undelete.
You'll notice that this command, as useful
as it is, hasn't been bound to a key.

You could press <RET> now and
undelete the word, but I'm sure you don't
want to wade through menus each time
you want to recover a deletion. Instead of
pressing <RET>, press *] (or Line Feed,
they’re the same). The status line will
prompt you to enter a “shortcut” key. |
chose the Z-100 HELP key. Go ahead and
press HELP, it’s as good as any. From now
until you change it, the undelete com-
mand will be bound to the HELP key.
“What could be easier?

Is Sprint Really for You?

Sprint does have its faults. Mouse
control is abysmally slow on anything less
than a 16 MHz AT, but what do mice have
to do with editing? The spelling checker
has some bugs, but they’re mere annoy-
ances, not serious. Reading and writing
files larger than 64k is too slow. However,
once these large files are loaded into
Sprint’s swap file, accessing them is sud-
den. Merging three-up labels may be im-
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possible. These are the only drawbacks
that I've found.

The Borland User Interface, although
the most powerful of the nine user
interfaces offered, doesn't match the
power of a good programmer’s editor,
such as Brief, Epsilon or my own favorite,
vi — not as it comes out of the box. How-
ever, all the tools are there for you to add
your own features or change any feature
that irritates you.

This is not to say that Sprint is a mere
collection of tools, an erector set that
must be assembled. Right out of the box
Sprint offers at least as many easy to ac-
cess whistles and bells as any word pro-
cessor aimed at the mass market.

If you're running a system with only
two 360K floppy drives, Sprint is not for
you, it's just too big. Most of today’s best
software falls into this category and hard
disk prices for the Z-100 are out of sight.
However, you needn’t be left out in the
cold.

Full-height 8" floppy drives are be-
coming available at reasonable prices.
Another relatively inexpensive alternative
is to run a 5-1/4" 1.2 megabyte drive off
your 8" controller. See George Elwood's
“Upgrade Kits Available for the Z-100" in
the October 1988 issue of REMark. One
megabyte of disk storage will transform
your machine and only put a moderate
dent in your wallet.

In conclusion, if you work with
words, Sprint is the most dramatic im-
provement you can make to your Z-100

. well a hard disk would be nicer. Its
moderate price, $150 or less if you shop,
makes it a bargain compared to the com-
petition. In fact, a careful comparison
shows that Sprint really has no competi-
tion among the mass marketed word pro-
cessors. And it runs on our Z-100s! ¥k

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

and is HUG P/N 885-3048.

“WHATS SO FuNNY? LT HAS A ViRus, DOESN'T iT?”

IEe————
SALE!

New Lower Prices

A FRESH
NEW LIFE FOR
YOUR Z-171
THE Z-171 HARD DISK!
LapDrive
$100 Price Haducli% -

21M 80ms Economy
1575

21M 68ms Miniscribe $675
625
33M 68ms Miniscribe $225

SESETHPIT
ASSACIATES

5036 W Banff Lane = Glendale, AZ 85306
(602) 938-3729

Reader Service #188

CLASSIFIED
ADS

INTERESTED IN YOUR FAMILY TREE? F__TREE is a user-
friendly genealogical data base management system
for IBM PC-Compatible DOS 2.+ users. For free de-
tails, write MIN DAR Co., Dept. BR, Box 254, Elk Riv-
er, MN 55330.

“SERVING THE H/Z 8-BIT USER COMMUNITY SINCE
1986". Keep yourself and your H/Z 8-Bit machine
healthy and happy by subscribing IMMEDIATELY to
the SEBHC JOURNAL, $17.50/yr; TWO YEARS
$32.50! (Non-US or Airmail, $25.00/yr.) Send check
or money order to L.E. Geisler, 895 Starwick Drive,
Ann Arbor, MI 48105.

WANTED: OLD WESTERN DIGITAL FILE CARD 10 and 20
with the 1/3 height hard drive, new or used. Call Jim
evenings EST at (616) 429-3583.
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*** ZENITH PC COMPUTER UPGRADES ***

SmartWatch from FBE Research instais in fom socket on
CPU Board in Zenith computer serles Z-100/138/148/150/160. This clock/calendar
contains a ten year battery and keeps your computer informed of both time and date
at each boot-up. Instructions and software included. $ 38.00

Z-150 Series Hard Disk Drive Kit inciudes new generation High
Speed Seagate Drive with Auto Park heads. Each kit is complete with controller card,

cables, hardware and instructions to mount the Hard Disk under your two floppy drives
In the Z-150 series computers. 31 MEG ST-138/150 Kit $333.

Z-148 Hard Disk Drive Kit inciudes the Hard Disk Drive and
confroller in the kit above plus the Z-148 Expansion card described below. Each kit
Includes all cables, hardware and Instructions to replace one floppy drive with a;fh
speed low power Hard Disk Drive. 31 MEG ST-138/Z-148 Kit 13.

00

Z-148/ST-138 Kit With SmartWatch . . . . . $443.00
Z-148 Expansion Card adds2i8M expansionsiots . . . . . 79.00
with SMARTWATCH clock/calander. . . . ... ....ouevuunennn 109.00
INTERNAL MODEM Fuily Hayes compatible (softwars included)

12000300 e = onhi e s SR AN E R TRen T averaneeters 67.00
SROOM200/00 B & ii\c i i o iR R R T R RO R 109.00
EXTERNAL MODEM Fuly Hayes compatible (software included)

1200/300 baud L L il iiaeas e e dae S i E e z 89.00
2400/1200/300bALA . . . . . .ia i e e i 128.00

VCE 150 Video Eliminator for Z-150

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

Z-150 MEMORY ZP840 PLUS Replacement PAL chip for your
Z-150/Z180 computer, Allows the use of 256K RAM chips to incresed total memory to
704K. To complete this kit order 18 each 256x1 RAM chips. $18.00

*** |BM COMPATIBLE SOFTWARE ***

PART NUMBER DESCRIPTION LIST PRICE SALE PRICE
MS-5063-30 Microsoft Windows $ 99.00 14.00
NU-413 Norton Utilities Adv. 150.00 99.00
WP-528 WORDPERFECT 5.0 95.00 269.00

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

High Densily 1.2 Meg Drives. External floppy drive set-up
plete with drive, A and cable. Ready t nect t a"

Roppy controlier Singie Drive Ui 217,00+ 1oy € Ocal Drive Unit §09.00

Bare Drive and Cable forinternal mount . . . . .. .o v v e vn s 127.00

SmartWatch by FBE Research. it you don't have a clock for your

Z- 100, get this one. More detalls under PC UPGRADE listings ?3"5.00

ZMF100A by FBE Research. amodification package which allows
258Kehipltobouudmthoold-ntyh d (part numberss-2653-1) to reach
768K Simple bly with no ring or trace cutting. Compatible with Easy PC
and Gemini Emulator. Ordarz'f 258x1 RAM chips to complete this kit. . $60

Gemini Emulator Board. makes the 2100 compatible with the 1M
PC library of programs. $432

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

UC| EASY"/O $-100 board that provides IBM PC communications port

compatibllity with your EasyPC. Easyl/O-1, One Serial Port $91.00. Easyl/O-2,Two
Serial Ports, One Game Port, Clock- Calendar $127.00

UCI Memory Upgrade Pal Chip Set Forthe 2-100's with the
newer motherboard part number 181-4918 or greater. This chip set allows the
Installation of 256K RAM chips on the motherboard. With the addition of 27 256K
RAM chips (sold tely) a total y of 768K s obtained. PAL Chip Set .

UCI Memory Upgrade Card e board has sockets for up to 2
MEG of RAM (72 chips). Board with no RAM Instalied ..$288.00. Add $35.00 for

RAM Drive Software if desired. Either 84K or 258K RAM chips may be used,
soe prices under MEMORY CHIPS listing.

ucl EasyWin Winchester Drive System at a reasonable price. Complete
Hard Disk Sysiem for mounting inside yourz -100. System Includes S-100 bus board,
matched XT hard disk wal and Misc Installation
hardware. Order a hard disk (ST-18 or ST 138 recommended) under the SEAGATE
HARD DISK DRIVE ONLY listing to complete the kit. . . ... ........ $288.00

CDR Z-100 Speed Modula Run your Z-100 Computer at 7.5MHz.

Installs sasily with no soidering. Ext tchable beh Speed and Normal

mode. Payload . .. ... .. e .00
*** Z-100 SERIES SOFTWARE ***

PART NUMBER DESCRIPTION LIST PRICE SALE PRICE

MS-463-1 Z-Basic (16 bit 175.00 12.00

MS-253-1 Basuc-&OF[B-b 175.00 12.00

CD-463-2 Condor File Manager 299.00 12.00

LT-Z100-3 All 3 Listed Above 9.00 .00

NEW LOW PRICES
** SEAGATE HARD DISK DRIVES ***

All hard disks are shipped te with | 1 instructions. The 100 series drives are
3.5" drives and come with a 5.25' frame and faceplate for standard mounting. BLL (run length
IFrnltod} drives require a RLL controller, XT kits include controller card, cables, mounting

and i i Most AT contain a dual controller therefore only a
$7.00cable sel is required. If a dual AT controller is required add $124.00 for a 1:1interleave
controller and cable set.

MODEL CAPACITY/SPEED . ...... DRIVE ONLY XT KT
ST-125 21 MEG, 28 MS 227.00 277.
ST-225 21 MEG, 65 MS 199.00 249,00
ST-138 31 MEG, 28 MS 279.00 329.00
ST-238R 31 MEG, 65 MS RLL 218.00 273.00
ST-157R 49 MEG, 28 MS RLL 306.00 361.00
ST-251-1 42 MEG, 28 MS 329. 379.00
ST-151 42 MEG, 24 MS 379.00 429.00
ST-4096 MEG, 28 MS : 604
ST-4144R 122 MEG, 28 MS 614.00 673.00
*** ELOPPY DISK DRIVES ***

MITSUBISHI MF501 5.25" 48 TPI DS/DD 320K/360K $79.00
MITSUBISHI MF504  5.25" High Density 360K/1.2 MEG  $92.00
MITSUBISHI M-353  3.5" in 5.25" frame 720K $ 94.00
MITSUBISHI M-355  3.5"in 5.25" frame 1.44 MEG $105.00

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

* PAYLOAD CUSTOM ASSEMBLED COMPUTERS *

We assemble 8088 XT, 80288 AT or 80388 |IBM compatible computers to your specifications.
Please write or call for a work-up sheet showing items available and prices.

*** VIDEO MONITORS ***

ZCM-1490 ZENITH Color Flat Screen VGA $679.00
MA2565 SAMSUNG Amber TTL 720x350 $ 89.00
CW4644 SAMSUNG Color RGB 640x200 274.00
CM4531 SAMSUNG Color EGA 640 x350 .00
CN4551 SAMSUNG Multi-sync VGA 800x560 .00
*** VIDEO CARDS ***

EGA350 PARADISE AUTOSWITCH 640x350 164.00
EGA440 PARADISE AUTOSWITCH 640x480 184.00
VGAPLUS PARADISE 800x600 254.00
VGAPLUS16 PARADISE 16 BIT 800x500 314.00
AUTOEGA STB SYSTEMS 640x 149.00

AUTO VGA STB SYSTEMS BDOxBDO 199.00

*** MURATA FAX MACHINES ***

M-1200 FAX, PHONE & COPIER
M-1600 SAME AS M-1200 + 30 MEMORY DIALER
M-900 20 MEMORY DIALER + SHEET FEEDER

388

*** MEMORY CHIPS, ECT. ***
Memory chips are once again at reasonable prices. The market prices have been changing
dally, 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 smallest of margins
In order to bring you great values.

41256 256x1 100ns 4.30
41256 256x1 120 ns 4.05
41256 256x1 150 ns 3.95
iMbit 1Mx1 80ns 13.50
iMbit 1Mx1 100ns 12.25

ORDERS: 1-800-444-3538
FAX: (713) 486-8994

15718 SYLVAN LAKE
HOUSTON, TEXAS
77062

LOAEL

carries a 50 day Payload warranty. VISA and

teed. All harch

Your
MASTERCARD orders welcome with no surcharges. Add $5.00 to all prepaid orders for
handling and shipping in Continental USA, we pay the balance. Actual shipping costs for
fonign, m and net billing orders lo approved accounts. We accepl purchase orders

t and ts. Mail or Phone your order for prompt

tisfi —;'inn[.gl

uMu Ttmmidonuphmaddsmbuuauhﬂu
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- (Getting Started With . . .
ASSEMBLY LANGUAGE

Part 1
Fundamentals

Way back in April of 1983, | started a
series of articles on “Cetting Started with
Assembly Language”. Those articles were
relatively popular, and | have been urged
to do the series again. | can't just reprint
the old articles, because back in those
days we had different computers with dif-
ferent processors in them. One of the
drawbacks (as | will discuss later) of as-
sembly language is that it is processor de-
pendent, which means that a program
that is written for one kind of processor
(for example, the 68000 used in a Macin-
tosh computer) will not run on another
processor (such as the 80286 used in a
SuperSport 286). However, the processors
used in the various computer models cur-
rently made by Zenith and Heath are
compatible with each other, and pro-
grams can be written in assembly lan-
guage that will run on any of them.

Another difference between this ser-
ies and the original one is that | intend to
introduce more fundamentals. | assumed
in the old series that the reader already
knew some fundamentals of assembly
language. We had run some fundamental
articles way back in 1981, and | referred
him back to them if he was lost. In this
series, | will assume only that you know
how to use the MS-DOS operating sys-
tem, and that you can write simple pro-
grams in BASIC. | will not go as deep into
the fundamentals as a book on the 8088
processor, for example, does, but hope-
fully 1 will present enough for you to get
started.

Elements of a Computer Language

Any computer language, whether it is
BASIC or Assembiler, is a way of giving in-
structions to a computer. You would have
to program your computer using binary
numbers if you did not have some kind of
computer language, because that is all it
actually understands. The language takes
your instructions, expressed in a form that
you can understand, and changes them

into a form that the computer can under-
stand.

The instructions that are available for
you to use in any computer language
(sometimes called the “instruction set”)
can be divided into the following cate-
gories:

Input/Output — These instructions
allow the computer to gather information
from the “outside” world, and to send in-
formation to it. Some input/output in-
structions in BASIC are PRINT and INPUT,
GET and PUT.

Data Transfer — Much of the work of
a computer consists of transferring data
from one place to another. Data transfer is
done so much in a BASIC program that
the main transfer instruction, LET, does
not have to be expressed. If | enter LET A
=10, or just A = 10, | have entered an in-
struction to transfer the number 10 from
the program itself to a holding cell called

Arithmetic — Just about any kind of
program you might write will involve
some kind of arithmetic, whether the job
the program is doing involves arithmetic
or not. For example, a word processing
program needs to add up how many char-
acters you have typed on a line before it
can perform a “word wrap” operation. In
BASIC, mathematical operations are done
with algebraic expressions, such as TO-
TAL = A + B.

Comparison and Logic — These in-
structions are actually the most important
group in any computer language. The abil-
ity to make comparisons is what sets the
computer apart from all other ““calculating
machines’. A computer can use compari-
sons to make decisions. Here is an exam-
ple of a comparison in BASIC.

10 IF BALANCE < @ THEN PRINT "You are ove

The computer “decides” whether to
print “You are overdrawn” depending on
the result of the comparison. Comparison
and logic instructions are grouped togeth-
er, because they are both sometimes
used in decision making. Consider this
BASIC example:

10 IF (AGE < 8) OR (HEIGHT < 48) THEN PRI

Branch — Branch instructions are
used to transfer control from one part of a
program to another. They are often used
with comparison instructions, as in IF A >

Pat Swayne
HUG Software Engineer

Machine Control — These instruc-
tions are rarely used in languages other
than assembly. They will be explained lat-
er.

These categories actually apply spe-
cifically to assembly language, and | have
taken the liberty to apply them to other
languages, to (hopefully) help you under-
stand assembly better.

Levels of Languages

As | stated previously, a computer
works internally using binary numbers,
and you would have to use binary num-
bers to program it if you did not have
some kind of computer language. Most
computer languages, such as BASIC are a
type called “high level languages”. Their
instructions bear no resemblance to the
instructions used by the computer itself,
but are patterned after instructions that
one person would give to another person.
Consider the line
10 PRINT "HELLO THERE"

There is no instruction called
“PRINT” in your computer’s instruction
set. In order to put the message “HELLO
THERE” on your screen, your computer
has to use several of its instructions to get
each character of the message from
where it is stored, and output those char-
acters to the screen. Your BASIC inter-
preter translates the BASIC instruction
PRINT into machine instructions that can
do the job of displaying the message on
the screen. (Actually, a BASIC interpreter
does not translate an instruction, but it ex-
ecutes a subroutine within the interpreter
itself that performs the function of the in-
struction. A BASIC compiler, on the other
hand, can actually translate a program by
combining subroutines into a program
rdrawn."
that can run by itself.)

Assembly language is a “low level
language”. Its instruction set consists of
“words" that represent the computers in-
struction set. These words are usually an
abbreviation of English words that de-

scribe the instruction. For example, a data
NT "Go away kid."
transfer instruction that moves data from

one location to another is called MOV,
A low level language is one whose in-
struction set represents or is closely re-

B THEN 20.

lated to a computer’s instruction set. A
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high level language is one whose instruc-
tion set resembles human instructions.

Why Assembly Language?

Obviously, it should be easier to
write a program in a high level language
than to write it in a low level language. So
why should anyone bother with assembly
language? The answer is efficiency. Pro-
grams written in assembly language are
generally faster and much smaller (use
less memory) than programs that do the
same, but were written in a high level lan-
guage. To help you see how efficient as-
sembly language programming can be,
let's look at some of the inefficiencies
built into high level languages.

When you compile something like
10 PRINT "HELLO THERE"
the compiled result contains a subroutine
that can execute the BASIC instruction
PRINT. This subroutine comes from a li-
brary of subroutines containing computer
instructions that can execute all of the BA-
SIC instructions. It uses the same subrou-
tine for all the PRINT instructions that a
program might contain. As it turns out,
however, there are several ways to put a
message on a computer screen. Some
ways are faster, and some are “tighter”
(they use fewer CPU instructions and thus
less memory). When you write in assem-
bly language, you can use the way that is
best for each situation.

One of the worst inefficiencies built
into many high level languages is that they
attach a fixed library of basic subroutines
to every compiled program. This library al-
most always contains code that is not
used by the program, and therefore, just
takes up memory space. To see just how
inefficient this is, consider that you can
write a program in assembly language to
print a2 message on the screen that assem-
bles to 9 bytes, plus the length of the
message. (We'll show you how in a future
episode.) A program to print HELLO

THERE would, therefore, take 23 bytes
(the message includes CR and LF charac-
ters, and a terminator). When | assembled
1¢ PRINT "HELLO THERE"

using QuickBASIC version 2.01, and |
used the /O switch to create a stand-
alone program that would run by itself,
the result was a program containing
24,877 bytes! There is a lot more code in
that file than is required to print a mes-
sage on the screen! When | compiled the
program without the /O switch, the result
was a much smaller 3,453 byte program,
but programs compiled without the /O
switch will not run by themselves. They
require the BRUN utility, which is 69,454
bytes!

Well, you might say, BASIC is not the
most efficient high level language around.
What about Pascal? A program to say HEL-
LO THERE in Pascal looks like this:
PROGRAM HELLO;

BEGIN
WRITELN ('HELLO THERE')
END.

When you compile this with Turbo
Pascal version 3.01, you get a program
containing 11,457 bytes! Once again,
there is a lot more there than is required
to put a message on the screen.

Another inefficiency built into most
high level languages has to do with the
way data is passed around in the program.
For example, if the main program must
call a subroutine, it usually must pass in-
formation to the subroutine or get infor-
mation from it. The most efficient way to
pass a few bytes of information is to use
the CPU’s ‘registers” (special memory
cells inside the CPU itself). A program
compiled in a high level language usually
uses the “stack” (part of the system'’s
memory outside the CPU), because the
compiler is not “smart” enough to know
which registers might have to be used by
asubroutine. It is always faster, and some-
times it saves memory, to use registers to

pass information. The difference in speed
is not noticable in human terms for a few
subroutine calls, but a program may do
thousands of calls while executing a loop,
and the difference can become noticable.
An assembly language programmer can
use the best method for passing informa-
tion in each case.

Because of its complexity, assembly
language is not the best language for eve-
ry programming job. However, there are
some jobs that simply cannot be done us-
ing any other language. Consider my pro-
gram HEPCAT (HUG disk no. 885-3045).
HEPCAT is a pop-up calculator that pro-
vides a computer replacement for the cal-
culator you may have on your desk. In ad-
dition to the basic mathematical func-
tions, it can do trig functions, square
roots, and other “transcendental” func-
tions. Since HEPCAT is a memory resident
pop-up utility, it was important to keep it
as small as possible. It uses less than 16k
of memory, and the part of the program
that does the actual calculations (while it
is in the floating point mode) uses only
slightly more than 4k of memory. It would
be impossible to write a program that
does what HEPCAT does using any high
level language. | am making that state-
ment even though | am not familiar with
every high level language there is. Howev-
er, | challenge anyone to prove me wrong.

Next Time . ..

In this article, | have introduced the
concept of different levels of computer
languages, and pointed out some of the
inefficiencies of high level languages. In
the next installment, | will take you on a
tour through a Central Processing Unit,
and introduce the assembly language in-
struction set.
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We all write, for better or worst. At
times worsers than better. Yo'all do the
best that you can but still nothing comes
out right.

Hopefully, you do better than the
first few sentences in this article by
planning your writing in great detail and
with a lot of thought. You write at a level
that is consistent with your audience. You
make sure that the nouns and verbs are in
agreement. Most of your writing is done
by you in the active voice. Your sentences
are short and to the point without a lot of
extra words to confuse the reader and
lose their train of thought.

While | know you write better than
the first paragraph, the second paragraph
may come closer to home. Writing is not
easy and it does take some effort on your
part to make it correct. To help you, two
grammar checking programs, RightWriter
3 and Grammatik I, are available. Both of
these programs use a set of rules to check
your writing and make suggestions on
how to improve it. They check using a ba-
sic set of artificial rules. If you do a lot
of writing, these programs may provide
you with the edge in getting an excellent
product. These products will not change
your document, they will only suggest
changes.

Both of these products list for under
$100. You can find them in discount soft-
ware houses for less. RightWriter has a ge-
neric mode which will permit it to run on
the Z-100. It will not display the screen,

but it will generate the same output.
RightWriter will run on the Z-100 with
ZPC without patching and it will display
all the PC screens.

These two products work in different
ways. RightWriter 3 will produce a marked
up copy of the document with the errors
and suggestion inserted. The output from
the program is either a file that is compati-
ble with your word processor or an ASCII
file. The file has the same name but with
an extension of OUT. It also outputs a
summary of the document it checked
showing the reading level and other
points. Figure 1 shows the output for para-
graph two.

GEORGE ELWOOD
1670 N. LADDIE COURT
BEAVERCREEK, OH 45432

the rules. The second disk contains a dic-
tionary. The first time you run the program
it asks you for your name, which is dis-
played on the top of all screens. It also
asks for the type monitor you are using,
color, monochrome, or not PC compati-
ble. This is where the Z-100 users would
select Not PC compatible,

For Z-100 users, you must start the
program and type the file you wish to
check. The Non PC Compatible mode
does not permit you to enter files from
the menu. You would simply type RIGHT
FILE NAME including extension and loca-
tion of file and the path. An example
would be, RIGHT E:\EN200Z\WRITE

“<<* U11. WORDY:
of thought.

audience.
agreement.

voice.

thought.

Hopefully you do better than the first few sentences in this
“<<* SO0. WEAK SENTENCE START: Hopefully *>>

article by planning your writing in great detail and with a lot
in this article *>>
<<* 9. IS THIS JUSTIFIED? great *>>*

You write at a level that is consistent with your
*<<* G3. SPLIT INTO 2 SENTENCES? *>>
You make sure that the nouns and verbs are in

Most of your writing is done by you in the active
<<* §5. USE VERB FORM. REPLACE are in agreement BY agree *>>
Your sentences are short and to the point without a lot
of extra words to confuse the reader and lose their train of

Figure 1
RightWriter Marked Up Paragraph

RightWriter 3 installs on your system
by copying the files from the two disks.
The first contains the basic program and

.WPF. The output marked up file is written
on the same drive as the file unless you
say otherwise.
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While the program is running, the
screen displays a counter showing you
the number of words checked. This is not
displayed if you are using the Z-100 with-
out ZPC. You will have to wait until it
completes the check. | have run one very
long document (200K) that took ten min-
utes to run on the Z-100. After the check
is complete you can load the OUT file
and fix the suggested problem areas.
RightWriter places the sentence com-
ments on the next line enclosed in doub-
le greater than and less than signs. If the
problem is aword or phrase, there is a car-
et pointing to the part that needs atten-
tion. Working with ENABLE, | have the ba-
sic document in one window and the
QUT file in another. | will then move be-
tween the windows, correcting the basic
file.

RightWriter 3 supports most popular
word processors. It automatically selects
most word processors. There are two
types of word processors, fully compati-
ble and others. The fully compatible sys-
tems are: Bank Street Writer, Edix/Wordix,
IBM Writing Assistant, Mircosoft Word,
MultiMate, NewWord, OfficeWriter, PC-
Write, PeachText 5000, pfs:First Choice,
pfs:Professional Write, pfs:Write, Volks-
writer, WordPerfect, WordStar, XyWrite. If
you use these pacakges, RightWriter will
generate a compatible output file. Right-
Writer recognizes these word processors
and converts them to an ASCIl format:
ENABLE, Leading Edge, Microsoft Win-
dows Write, Samna Word, and WordStar
2000. If you have another word processor,
you must convert the file to an ASCII for-
mat.

Wighteriter (R} Version 3.0
Copyright 1088 by Wightfalt, Dac. Licesssd 1o AEK

AN
MALTIE DoCIMENT
REOVE COMENTS

CHANGE SETTINGS

MOOIFT DICTIONARY
EXIT TO DOS

Cheeh & document for propar gramsar, sriting siyls, werd ussge. snd
punctiuation. Get commsats, svarall rutings, snd recommendatioss.

Fi for Halp to Salsct Cotion ol to Ciscute ESC 1o Caseel

Figure 2
RightWriter Opening Screen

<<®® SUMMARY =3

Overall critique for: I:\write.wpf
OQutput document name: I:\write.OUT

READABILITY INDEX: 4.86

4th Bth Bth 10th 12th 14th
et N RN S S SR AR T SR

SIMPLE § — GOOQ ----- 1 COMPLEX

Readers nesd & 5th grade level of education.

STRENGTH INDEX: 0.83

0.0 0.5 1.0

[eves suss|sunainsns | nens senn s | ! t |
STRONG

The strength of delivery is good, but can be improved.

DESCRIPTIVE INDEX: 0.67
0.1

N ... VN
TERSE |

0.9 1.1
|
i

The use of adjectives and adverbs is normal.

JARGON INDEX: 0.00

SENTENCE STRUCTURE RECOMMENDATIONS:
15. Mo Recommandations.

<< WORDS TO REVIEW >>
Review this list for negative words (N). jargon (J).
colloguial words (C), misused words (M), misspellings (7),
or words which your reader may not understand (7).
confuse(N) 1 nothing(N) 1
yo'all(?) 1
<< END OF WORDS TO REVIEW LIST >>
<<** END OF SUMMARY =®>>

Figure 3
RightWriter Summary

Righieritar (R] Veralon 3.0
Cogrright 1988 by NightSeln, Inc. Licented 1o &2

RIGHTWRITER AMALTSIS

Analyaing Docament | siwrite.mt
Marksd-Up Capy: aerite.out
ard Procetsars Enable

Mamber of Words in Docwment: 403
Musber of Unigus Words: 185

Musber of Words Analyred: 05
Beadability Indes: .50
Streagth Indes: 0.3
Duseriptive Indes: 0.7
Jurgen Indes: 0.00
You may now wee the PRINT or TYPE commands 10 prismt or view the sutput file.
Preas Any Koy 1o Coatinus
:
Figure 4

RightWriter Summary Screen

At the end of the marked up docu-
ment is a summary. This section of the file
provides you with information on the
reading level, readability, strength, a de-
scriptive index, and a list of words to
check.

The Readability Index will tell you
what level the document is written for.
Most documents should be written for
between 6th and 10th grade level. You
should avoid higher levels. RightWriter
uses three formulas to compute the
readability index, the Flesch-Kincaid,
Flesch, and the Fog. The Flesch-Kincaid is
the formula used by the Department of
Defense for their publications.

The Strength index calculates the de-
livery of the document. This index reflects
a wordy writing style. It also reflects the
number of passive voice sentences, slang,
cliches, and ambiguous wording. The de-
scriptive index measures the use of ad-
verbs and adjectives. Too many make the
document hard to read. The jargon index
reflects the use of nouns and verbs used
in the opposite manner. It checks for ab-
breviations, and buzz words.

The second of these two programs is
Grammatik IlI. This program works slightly
different from RightWriter. You will nor-
mally run the file through the program,
correcting as you go. Running the same
file through both programs does result in
some differences. The rules used are
slightly different in this program.

Grammatik Ill comes on three disks
and has an install program. The install pro-
gram simply copies the files into a directo-
ry called GMK3. Loading on the
Z-100 was interesting in that | did get the
WILD INTERRUPT. Even though this ap-
peared, the program continued to load.
At the end it did bomb, but not until it
was ready to run. It will not run in the na-

tive Z-100 mode. Using ZPC, it ran with-
out a problem.

Grammatik 111 requires that you con-
figure the system. You must select your
word processor or you can use ASCII files.
The word processors supported are:
WordPerfect, WordStar, Microsoft Word,
pfs:Write, pfs:Professional Write, pfs:First
Choice, Q&A Write, MuliMate, Bank
Street Writer, Framework Il, Freestyle, IBM
Writing Assistant, XYWrite, Easy, Edix/
Wordix, Electric Desk, MS Windows
Write, NewWord, Palantir, PC Write,
Spellbinder, Superwriter, Ventura Publish-
er, Volkwriter, WordStar 2000, Microsoft
Works, DisplayWrite, Office Writer,
WordMARC, Sprint, and Byline. If you use
ENABLE, you must save the file as an
ASCII file or one of the other supported
file types, like WordStar.

You can also set many other parame-
ters with the system. You can tum on or
off different checking points. The diction-
ary is one of the things you can turn on.
Once you select the file top check,
Grammatik 111 will check the document,
stopping at every error. It will give you a
short description of the error and what
needs to be done. You can correct the er-
ror at this time or mark it for later correc-
tion. At the end of the document is a
summary with the Readability, paragraph,
sentence, and word statistics. Unlike
RightWriter, Grammatik shows individual
readability for the Flesch, Fog, and Flesch-
Kincaid levels.

The paragraph statistics displays the
number of paragraphs and the average
length. The sentence statistics show the
number of sentences, average number of
words and endings.

[#This maans “in s hopeful manmer”, nat ‘it is hoped that®.] Mopefully you
e batter than the first few sentences in this article by planning your
writing in great detail and with & ot of thought. You writs at a level
that is consistent with your sudisnce. You mske surs that the nouns and

warbs is in agresment. Most of your mriting s dens by you in thae sctive
woice. Your sentences are short snd to the point without a lot of extra
words to confuse the resder and lowe thelr tralm of thought.

Figure 5

Grammatik 111 Marked Up Paragraph

One of the options that can be
turned on is the Marked Up copy. Gram-
matik will generate a marked up copy of
the file. The marking consists of a brack-
eted statement about the problem. A
pound sign (#) is used to indicate the
problem. As an option, you can also out-
put a summary file. This file consists of all

* Fils Cheching Optiesas Perases  Utilities Fi=talp
Grammat (b 111 = Version 1.08
{5} Copyright 18N, Befersnce Softmars, Inc.
Standard Configuration Optiens
Input file: ol specifies
Output file: e original same. create .GOU Back ugh
Word Processer: MalviMate 11
Grammatib TI0 is mow ready for your command. ..
AlL=B - Bagin full ehach ALL-M - Mark aaly ehech
Figure 6
Grammatik Opening Screen
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File Chaching Optisas FPhrases  Utilities Flsbelp
A\ WP Varsion 1.08
LIST OF DRIVES
ehach . opl arance Sofisars, Qoo

atien Cotisas
write.mpl

raste OBU Bach up>

Saleer name of file 1o check —fonal 4.0, 4.0
[

Arrow Kayy to valect iles

b 5tz hEcept selecied ilem

FI0: Accapt typed msme
Alt=8 = Bagin full check

Figure 7
Grammatik File Selection Window

Alr-d - Mark oaly chech

Uarking Optisms  Phrases  Ouit Fi=Halp

the sdgs in geiting am sscellent preduct.

Bath of thess orodect 1ist for under 8100 snd cas be fousd in
discount safiwars houss for less. They ars desigaed for the PC

but RightWriter hes o generic mads shich =ill peralt {1 ts rus sn
the I-100

N checied of
Chaek:  Bight¥riter

Probles; Capitslizetion

Advice: MWied capitaliratios.

F10 = Mest problem  F8 =~ Mark probles P8 = Ignors error type from now on
Fi = Cdit preblem

Figure 8
Correction Screen

Marking Ostioms  Phrases  Ouit Fi=halp

Both of thess prodect Lint for wnder $100 snd cen be fewnd in
disesant softmsre houss for levs. They are Sesigned for the FC
but Righifriter has o gessric mede shich will permit it to run on
tha 1-100. It will not displey the nice screen displaps but it
will sutput the seme sutpet

235 chaghed o

Version 1.06

Summary for i:\write.asc

Problems marked/detected: 106/106

Readability Statistics

Flesch Reading Ease:
Gunning's Fog Index:

71
10

Flesch-Kincaid Grade Level: 7

Paragraph Statistics

Number of paragraphs:

Average length:
Sentence Statistics

Number of sentences:
Average length:

End with *?":

End with *1°:
Passive voice:

Short (< 14 words):
Long (> 30 words):

Word Statistics

Number of words:
Prepositions:
Average length:
Syllables per word:

Figure 10

21
4.1 sentences

88

13.1 words
5

0

7

56

2

1153
113
4.59 letters
1.45

Grammatik Printed Summary

Chaek nies
Frobles: Hachnayed, Clicke, or Trite

Advice:  Use this sord sparingly.

of the problems listed one at a time. At
the end of the summary are the statistics.

Both of these programs will help you
in checking your writing. They will not
change the text but will make sugges-
tions. It is still up to you to revise the text.
It is easier to correct if they have been
flagged by these programs.

Your requirement will dictate the
program you choose. If you want to work
from an output file, use RightWriter 3. If
you:wish to correct the document on
screen, choose Grammatik Ill. Happy
writing.
Grammatik 111 $95.00
Reference Software
320 Townsend Street
Suite 123
San Francisco, CA 94107
(415) 541-0222

RightWriter 3 $95
RightSoft, Inc

4545 Samuel Street

Sarasota, FL 34233

(813) 923-0233 *

FI0 - Muxt prebles  FB - Mark prebles T8 - lgrors arrer type from now oa
Fi = Edit problem

Figure 8a
Grammatik Correction Screen

Marking  Optisas  Phrases  Ouit Fi=Halp

w11 satput the same sutput. Right¥riter will rus an the I-100
=ith IPC without patching and It will dlaslay all of the FC
scrans.

Thess tes prodects werd im differest ways. Rigni¥riter i

Senigasd to produce a marked up sepy ol the docisent wiih iha
errars snd suggesiion Inverted.

0% ehechad o

Chack| in devigned
Problem: Fasaive voles

Agvice; Pansive voice: | designed. Cossider revising wsing setive
vaige.

FIO - Waxt orobles P8 - Wark probles  F8 - Ignars arror type from nes on
Fi - Edit probles

Figure 8b
Grammatik Correction Screen

Fils laforsation Fi=balp

Sammary for sitestl.el Problesa marked/detected: 52/52

™ Flosch Roading Esse: 79
Gunning’s Fog Indes: 8

Flasch-Eincaid Orade Lowel: &

L Paragrash Statisties
Musber o parsgrapha: 24

Aversge langth: 1.0 samiencer

— Santence Statintics
v Bl westences: 48 Passlve walew: 1

ngth: 11.3 words Short (< 14 worda): 40
§ L )

End with 7% aag [* 30 wardsl:
End with *1"s o
L— Word Sustiaties
f warda: 508 Avarage Langths 441 latters
Prapesitions: 7 Syllablew par words 1.3

Figure 9
Grammatik Summary Screen

M1=0 = Cuit

Requires: DOS 2.0 or higher, IBM™

PC/ XT/AT or compatible or Zenith®
2100 computer; 2 disk drives or hard
disk, 256K RAM,

Most home finance
programs have
serious limitations.

Like the dodo bird, they’'re slow, awkward and not very smart. You'll
waste eons of time, only to realize they’re dead ends.
HFS-111, the Home Finance System, is fast, loaded with features and
intuitively smart.
® Easily manage up to 100 checking, saving, CD, IRA
and other accounts.

® Print checks on any form.

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

define.

® Flag tax-deductible or medical expenses.

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

Find out why so mdny leading computer authorities
and users are calling HFS-1Il the “superior species.” See
it today at participating Heath/Zenith Computers and
Electronics Centers, or call toll free for more info.

Only *49°

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

Reader Service #137

Jay Gold Software, Inc.
P.O. Box 2024

Des Moines, 1A 50310
(800) 541-0173
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CARTOON CONTEST!!

(gim cam il /qef Jnrﬁ‘mem' f}r H’w me M the ead.”

It's contest time again! This one is
easy. Just write a funny caption for the car-
toon at the bottom of the page. As you
can see from the picture, Mr. Seymour
Junque's store window has items for sale,
but no advertising. It's been rumored by
Mr. Jungue that one night he thought he
heard: “Your H8 is up and running . . .
weep, weep”'.

We must receive your entry before
February 1st, 1990. Are you ready for the
prizes? The first place prize is a ZSW-184-
2 SupersPort Laptop, which includes a 20
meg. hard disk. The second place winner
will receive a ZS5-184-1, dual floppy drive
SupersPort Laptop.

Entries will be judged upon the
loudest laughs from the HUG staff. The

decision of the judges are final. All entries
become the property of the Heath Users’
Group, and those in good taste, will be
printed in future issues of REMark. Send
all entries to: “Cartoon Contest”, Heath
Users' Group, P.O. Box 217, Benton

Harbor, MI 49022-0217.
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Changing the ROM in most Zenith
desktop computers is usually fairly easy
and straightforward. It is usually a matter
of just removing the cabinet, finding the
current ROM on a printed circuit board,
replacing it (or them), and reassembling
the computer. Changing the ROM in the
Zenith laptop computers, like the Super-
sPort 286, is not quite so easy because of
the compact design. In addition, it is not
exactly obvious how to disassemble the
SupersPort to even get at the ROMs, even
if you know where they are. The Super-
sPort ROMs are physically located on the
underside of the motherboard, and get-
ting to them requires complete disassem-
bly of the computer and removing virtual-
ly all of the parts from the case. Even if
you don‘t have one of these laptops, you
might find it useful to take a look at some
of the photographs to see some of the
new parts.

Why Replace the ROM?

In my “On the Leading Edge” column
published in the September 1989 REMark,
I mentioned that it was difficult to see the
cursor when using some software, When |
wrote about that problem, | was using
ROM version 2.3D (the -1 part number).
About the time the article was published,
| learned that Zenith had a new ROM with
specific enhancements to fix the problem
of the “disappearing cursor.” As of the
time of this writing, the latest ROM ver-
sion is 2.8F which has a “-3" part number
(e.g., 444-671-3). If you order the parts
from Heath Company at the toll-free
number listed at the end of this article,
they always ship the latest version which
may be different than the one mentioned
here. When | got the new ROMs, | learned
very quickly that installing them was
trickier than | had imagined. Even finding
them was a little challenging because | did
not know for sure where they were lo-
cated. Fixing the problem of the disap-
pearing cursor was replaced by the more
immediate problems of how to disassem-

HOW TO CHANGE

THE ROM
IN THE

ble the computer and locating the “disap-
pearing ROMs."”

Before You Begin

There are four things you should
know before you attempt to replace the
ROMs in the SupersPort. First, make a
complete backup of all partitions on the
hard drive if your SupersPort has one.
Backing up all hard drive partitions is good
practice whenever you change or add
hardware or software to any computer
system. A complete backup is your safety
net in case something goes wrong with
the installation, and this backup should
be in addition to normally scheduled
ones,

Second, use the Print Screen (PrtSc)
key to make a copy of the SETUP screen.
Use the CTRL-ALT-INS key sequence to
activate the ROM Monitor, type SETUP,
press RETURN, and print the screen.
When the screen is printed, be sure to
mark what choices are selected by the
“highlights” because they do not show up
on the printed version. For example, | cir-
cled the “EMS” value in the “Exp. memo-
ry” field so | would know exactly how my
system was configured. This is important
because you will need to run SETUP after
the ROM change is completed because
you have to disconnect the backup bat-
tery. When you disconnect the battery, all
of the configuration information is “lost,”
just like any of the 80286 or 80386 sys-
tems. By the way, | strongly recommend
that you always keep a “Print Screen” ver-
sion of the SETUP screen for any of these
computers so you will easily be able to
configure the system when the backup
battery eventually fails.

Third, if you have any doubts about
replacing the ROMs in the SupersPort,
don'’t even try it. Like all computers, the
SupersPort 286 is a complicated piece of

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

“ SUPERSPORT 286

electronic equipment, and everything in
the system must be absolutely perfect or
the computer may not work reliably or at
all.

CAUTION: If you have any doubts about
your ability to disassemble your Super-
sPort 286 computer, DON'T. Although
both HUG and the Author have used
considerable care to verify the accuracy
of this article, the steps listed describe
the complete disassembly of the Au-
thor’s Zenith SupersPort 286 and may
not apply to later models. It is the user’s
responsibility to ensure that these steps
apply to a specific Zenith SupersPort
286 computer. The Author, HUG, and
Heath Company offer no warranty, ei-
ther expressed or implied, and are not
responsible for any losses due to the
failure to follow the procedure or other
use of information presented in this arti-
cle.

Last, but not least, do NOT even at-

tempt to replace the ROMs if your
SupersPort 286 is less than a year old.
Opening the shell will void the one-year
warranty, and there are NO exceptions. If
you want to replace the ROMs in a newer
SupersPort, take the system to an author-
ized Zenith dealer, such as a Heath/Zen-
ith Computer Center, and have them do
it.
WARNING: The following procedure re-
quires major disassembly of the Super-
sPort 286 and will void the Zenith One-
Year Warranty. Do not attempt to re-
place the ROMs if the computer is less
than one year old.

The Tools You'll Need

The number of tools required to
disassemble the SupersPort is minimal: a
number 2 philips screwdriver and a small,
flat blade screwdriver is all you'll need. A
small piece of tape is also needed to mark
one of the connectors that must be
unplugged. Two hands are required, and
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you may find three or four helpful when
you begin to reassemble the computer. |
also found it helpful to have a few plastic
dishes to place small parts in as they are
removed. That is extremely important be-
cause you will need to keep track of
which screws fit into which holes. But be-
fore you begin, one caution is in order.

Although the disassembly and as-
sembly are easy once you know how, it is
important to take your time. Plan on
spending at least an hour or so, but do not
try to beat the clock. It took me nearly
four hours to perform this process, but
that includes setting up for the photo-
graphs and making a lot of notes during
the disassembly.

Do NOT pull on or try to forcefully re-
move anything that seems to be “stuck.”
Read the discussion of that particular step
again to be sure you have removed all of
the screws holding that particular part. Be
gentle, but firm, when you go through
these steps, and when in doubt, be gen-
tle. When some particular step requires
more force than you might expect (e.g.,
removing a connector), it will be specifi-
cally mentioned in that step. Keep a
count of the screws and parts you have re-
moved, and check them. Be sure you
have plenty of work space, and get a
piece of cardboard from an old box or use
an old rug to place the computer on so
the cabinet will not be scratched. To be
sure that you understand the general
steps that follow, be sure to read this en-
tire article before you start. And if you de-
cide to disassemble your SupersPort 286,
be sure to follow the exact steps dis-
cussed in this article because some things
must be done in a specific order.

Disassembling the SupersPort 286

Be sure that you have powered off
the computer, disconnected the external
power supply, and removed the external
battery pack.

1. Disassemble the cabinet: Turn the
computer upside down (on the card-
board or a small rug) with the handle
facing you, as shown in Photo 1.

Photo 1
SupersPort 286 Ready for Disassembly

Photo 1 also shows the two small
screwdrivers that | used for the disassem-

bly. Using the Philips screwdriver, remove

2 screws in the “holes” on the back, and

remove 3 screws in the holes on the front.

In the middle on each side, there is a flat-

head philips screw — remove both of

them. Note that the flat-head screw on
the right side (near the modem cover
plate) is shorter than the left one. You
should have removed a total of SEVEN

SCREWS during this step. There are two

other flat-head philips screws that hold a

cover for the internal modem, and these

screws should NOT be removed.

Grasp the entire computer with both
hands and tumn it over with the handle
facing you. The top half of the cabinet
should be loose, and it is very important
to keep the cabinet together as you turn
the unit over.

2. Remove the LCD: Carefully lift up the
top half of the cabinet straight up, and
you will find that it is “connected” to
the bottom half with a cable and pin
connector for the LCD screen, as
shown in Photo 2.

Photo 2
Disconnecting the LCD Cable

Before you remove the LCD connect-
or, place a small piece of tape on the LEFT
side of it so you can tell how to reinstall it
later. This is an important step because
the connector is not polarized, and it can
be installed incorrectly. Grasp the top half
of the plastic connector firmly, and pull it
straight up. The connector may be quite
firmly attached, so some force may be
necessary to remove it. Be sure that you
pull straight up on the connector, not the
cables. | found that inserting a fingernail
between the connector and the plug is an
easy way to loosen the connector. Place
the top half of the cabinet in a safe place
so you will not inadvertently bump or
push it off the work table. Note that Pho-
to 2 shows a black ground wire for the
keyboard that will be removed in the next
step.

3. Remove the Keyboard: Removing the
keyboard is next. Use the philips
screwdriver to remove the two screws
at the front of the computer. Photo 3
shows a screwdriver in the area at the
bottom of the keyboard assembly
where the two screws need to be re-
moved. The plastic dish used to keep
the small screws from getting lost or
misplaced.

Photo 3
Removing the Keyboard Screws

After removing the two keyboard
screws, note the black ground wire that
extends from the upper left-hand comer
of the keyboard to the back left corner of
the hard drive (see Photo 2). Use a philips
screwdriver to remove this one screw and
place it aside. | found it is easier to leave
the screw in the terminal connector when
you remove it.

Carefully lift up the keyboard and
you will find it is attached to the mother-
board with a flat cable, as shown in the
center of Photo 4.

Photo 4
Removing the Keyboard Connectors

The flat cable is secured by a “lock-
ing” socket. Note that each side of the
socket has a tab on it which must be lifted
to release the lock. | used a fingernail to
lift each side of the lock. It will move less
than 1/8” when fully unlocked, and the
flat cable will be released. When | re-
moved the cable from the socket, | found
that it had a blue “stripe” on it, as shown
in Photo 4. The keyboard also has a two-
wire connector running from the right-
hand side of the keyboard to the mother-
board, as shown in Photo 4. Grasp the
connector firmly and pull it straight out
(toward you) from the motherboard. In
this step, you should have removed the
two short screws (about 1/4”) from the
keyboard (Photo 3), the ground wire and
longer screw (about 3/8"), a flat cable
connector, and a two-wire connector. A
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total of THREE SCREWS were removed

during this step.

4. Remove the Hard Drive: The next
step is to remove the disk drive
assemblies, starting with the one on
the left. This SupersPort 286 has the
usual 3.50” floppy drive on the right
side of the cabinet and a 40 MB hard
drive unit on the left side. | found it’s
easier to remove the hard drive unit on
the left side first, even though the Serv-
ice Manual (part number 860-197) sug-
gests removing the floppy drive first.

Use the Philips screwdriver to re-
move the 2 remaining screws (located in
about the middle of the motherboard) on
the hard drive unit. | found it's easier to
leave the 2 screws in the hard drive
mounting holes when the drive is re-
moved. Carefully lift up the “back” (or in-
side where the screws were removed) of
the hard drive to get access to the drive
cable. Carefully pull the drive cable con-
nector out of the hard drive. The connect-
or is usually tight, and this may take some
time. Do NOT pull on the cable, just the
connector. Set the hard drive assembly

and the TWO SCREWS aside. Photo 5

shows the plastic cover plate and the dis-

connected hard drive.

Removing the Hard Drive

5. Remove the Floppy Drive: For the
floppy drive, disconnect the two-wire
power cable from the unit, as shown in
Photo 6.

Y it

Photo 6
Disconnecting the Floppy Drive
Power Cable

Use the Philips screwdriver to re-
move the one screw holding the bracket
on the floppy drive in the back right cor-
ner of the computer, lift out the bracket

and screw together, and set them aside.

Remove the 2 remaining screws from the

floppy drive mounting near the center of

the motherboard (back of the floppy

drive). Again, it's easier to leave the 2

screws in the floppy drive mounting holes

when the drive is removed. Carefully lift
up the “back” (or inside) of the floppy
drive to get access to the flat drive cable.

Pull the drive cable connector carefully

out of the floppy drive. Like the hard

drive, the cable connector is usually tight,
and this may take some time. Do NOT
pull on the cable, just the connector.

Place the floppy drive assembly and the 2

screws near its bracket and 1 screw (TO-

TAL 3 SCREWS).

6. Remove the Hard Drive Controller
Screw/Spacer: The next step is to re-
move the screw on the hard drive con-
troller that is covered by a copper
sheet near the front of the computer. It
is attached to the cabinet by 1 Philips
screw — remove it. A small plastic
spacer is located undemeath the

board where the screw was removed;
remove it and place it with the 1 screw.

Photo 7
Removing the Hard Drive Controller

There is really no need to unplug the
hard drive controller from the mother-
board, but it is shown that way in Photo 7
for clarity only. Do not unplug this board,
and other photos will show this board still
in place as it should be. In this step, you
should have removed only the ONE
LONG SCREW and the plastic spacer.
Have patience, you're almost there.

7. Remove the Power Supply Module:
The next step is to remove the power
supply module in the back right corner
of the computer. Take a look at Photo
8 showing the metal bracket that has
four screws on the power supply mod-
ule.

There are four screws on the power

supply module. Photo 8 only shows three
of them on the top, and there is also a
fourth screw located on the side of the
power supply module as indicated by the
screwdriver. Remove ONLY 1 screw on
the extreme left of the bracket (on the
top) and 1 screw on the extreme right of
the bracket (on the side where the screw-
driver is shown in Photo 8). You must also
remove 1 screw located in the back right
corner near the external power connect-

Photo 8
Removing the Power Supply Module

or. A total of 3 screws were removed —

two machine screws from the metal

bracket and a self-tapping screw located
near the external power connector. Be

SURE you remove the correct screws in

this step before you attempt to remove

the power supply module. Disconnect
the 4-wire cable that goes from the power
supply module to the hard drive control-

ler board shown in Photos 7 and 8.

The power supply module is con-
nected to the motherboard by two pin
connectors. To remove the power supply
module, grasp each side of the unit, and,
while pulling straight up, gently rock the
unit from side to side (not front to back).
This step will take some time and a little
force, and you may need a third hand to
hold the remaining part of the computer
in place while you are doing this. Note
that the external power supply connect
assembly also plugs into the power sup-
ply module. These units should not be
separated. Use extreme care when re-
moving this assembly, and note that the
entire unit includes the power supply
module, the external power supply con-
nector, and the slide switch for the power
supply. Set the power supply module
aside,

8. Remove the Motherboard: Note that
there are two remaining connectors on
the front of the motherboard: one for
the backup battery and one for the
sound transducer. Unplug each con-
nector by carefully grasping the plastic
plug, and pull it straight out of its sock-
et (towards you). Photo 9 shows how
the computer should look at this point
with these connectors unplugged.

Photo 9
The Motherboard
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There should be two remaining
screws on the motherboard. One screw is
located on the metal power supply brack-
et in the back right corner of the mother-
board. The other screw is located on the
plastic socket connector near the internal
modem enclosure. Remove both screws.
You should have removed TWO SCREWS
in this step, and there should be no other
screws holding the motherboard in place.

Now you can remove the mother-
board. Grasp the motherboard on both
sides, and lift the front up at about a 30-
degree angle to disengage the connectors
from the holes on the back of the cabinet.
Gently lift the motherboard out of the
cabinet. Move the now-empty cabinet
away from your work area, and turn the
motherboard upside down on the card-
board or rug. Be sure to keep the front of
the motherboard nearest you. Now you
are finally ready to replace the ROMs.

Removing the Old ROMs

The ROM:s are located on the front of
the motherboard as shown in Photo 10.
They should be easy to identify because
they have a label showing “Zenith Data
Systems”” with a copyright date as shown
in the photo. Each ROM should also have
a part number shown on the label. Note
that part number 444-672 is located on
the top and 444-671 is located on the
bottom as shown in Photo 10.
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Photo 10

ROM Location and Part Numbers

9. Remove the old ROMs: Remove each
ROM by carefully inserting the small
flat blade screwdriver between the
ROM and the motherboard and lifting
up that end VERY slightly, as shown in
Photo 10. Also, take a quick look at
Photo 11, and note that these ROMs
are installed in “holes” in the mother-
board, rather than the usual socket.
Then, carefully insert the screwdriver at
the other end of the ROM (between
the ROM and the motherboard), and
lift that end up VERY slightly. Continue
alternating between each end of the
ROM until it is released from the
“socket.” Be very careful that you do
not attempt to pry too many of the
pins out of the “socket” at once be-
cause a pin may break off or you may
damage the socket. Set the first ROM
aside.

This procedure is not difficult, but it is
important to be very careful while doing
it. By the way, you can use this same trick

to remove other socketed chips on a
printed circuit board, but of course, you
should not attempt it if the chips are sol-
dered to the board.

Remove the second ROM in the
same way as the first, and set it aside.

Inserting the New ROMs
Photo 11 shows the motherboard

with the old ROMs removed and the new

ROMs ready for installation.

10. Install the new ROMSs: Again, note
the absence of the standard IC sock-
et — the “holes” for the ROM
mounting are part of the mother-
board. Also note that the ROMs are
shown in the black, anti-static protec-

tive foam blocks.
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Photo 11
New ROMs Ready for Installation

Be careful with the new ROMs. All
ICs — the usual RAM chips, ROMs, nu-
meric coprocessors, Micro Processor
Units (MPUs), etc. — are complex units
that can be damaged or their contents de-
stroyed by static electricity. When you re-
move an IC from the anti-static protective
foam, do not let go of the IC until it is in-
stalled in the socket or inserted in the pro-
tective foam.

If you have ever built a Heathkit that
uses an Integrated Circuit (IC), then you
have undoubtedly seen the neat trick to
use when installing one of these chipsin a
socket. This trick helps ease the difficulty
of inserting a chip in a socket, and it mini-
mizes the possibility that a pin will be
bent underneath a chip during insertion.
It is so important that it is also described
in Chapter 6 (page 6-3) in the SupersPort
286 Owner's Manual in the context of
how to install a numeric coprocessor. And
it is especially worth mentioning if you
have never done it before.

As you probably noticed when you
removed the old ROMs, they are U-
shaped with the pins extending perpen-
dicular to the case. If you remove the new
ROM from the black "“foam” that helps
protect the ROM against static electricity,
you may find that the pins are not quite
perpendicular to the case, as shown in
Figure 6-2 in the Zenith Owner’s Manual.
As the SupersPort Owner's Manual sug-
gests, you will probably need to “roll”
both sides of each ROM on a flat surface
to ensure that the pins are perpendicular

to the ROM'’s case. Virtually all of the cur-
rent Zenith manuals describe this trick for
adding a coprocessor to a system.

Also be sure that the ROM pins are
evenly spaced and that they are not bent
at some strange angle that would prevent
proper insertion into a socket. Check
each ROM for correct pin alignment.

If you look closely at a ROM, you will
see that one end contains an index mark
that usually looks like a “notch.” A nu-
meric coprocessor also has a similar
notch, as shown in Figure 6-3 on page 6-3
of the SupersPort 286 Owner's Manual.
Note that the “socket” location on the
motherboard also has a corresponding
notch indicated on the left side of each
ROM location. Be sure to look at Photo 10
to see which ROM part number is in-
serted into which socket.

Select the ROM part number 444-672
for insertion into the top “socket” on the
motherboard, and gently lay it on top of
its socket. Check and double-check all
pins to be sure they are INSIDE the socket
“holes.” Then, place a thumb on each
end of the ROM, and press it firmly into
the socket while applying even pressure
to both ends. When the ROM is com-
pletely seated in the socket, pick up the
motherboard, and examine the rows of
pins to be sure that a pin was not bent
during insertion. Sometimes a flashlight is
helpful in providing enough light to check
the pins.

Using the same procedure, insert the
remaining ROM part number 444-671 in
the bottom socket. Now you are ready to
assemble the computer.

Assembling the Computer

Putting everything back together is
much easier since you basically know the
steps, which will be reversed during as-
sembly. Again, take your time, and don’t
try to force anything,.
11. Install the motherboard: Locate the
bottom half of the cabinet. Place it
on the work surface (with the handle
toward you), and gently place the
motherboard inside it. Remember
that you will have to angle the back
of the motherboard into the cabinet.
It is important to note that the L-
shaped metal bracket tabs fit into
(and between) the two plastic tabs
on the back of the cabinet shell, as
shown in Photo 12.
Install the long, self-tapping screw on
the modem pin connector, as pointed out
by the tip of the screwdriver on the left
side of the motherboard. Install the 3/8"
self-tapping screw on the right side of the
metal bracket, as shown by the tip of the
screwdriver on the right side of the
motherboard. As with all self-tapping
screws, be sure to tighten them firmly, but
be careful that you don't strip any of the
threads. Plug in the transducer and back-
up battery connectors to the appropriate
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Photo 12
Installing the Motherboard

sockets on the motherboard.

12. Install the power supply module:
Take a look at Photo 13 to see how
the power supply module is installed.

Y

Photo 13
Installing the Power Supply Module

The power supply module is shown
upside down so that it is easy to see how
the connectors on the unit fit into the
matching pin-plugs on the motherboard.
Install the power supply module by care-
fully matching the two connectors. When
the connectors match exactly, slowly
press straight down on the metal bracket
on top of the power supply, while being
sure that the extemal power supply con-
nector and the slide switch fit into the ap-
propriate slots. Double check to make
sure the power supply connector and the
slide switch are correctly positioned.
Then secure the printed circuit board by
installing the 1 short, self-tapping screw in
the back right corner of the computer.
Then, install the 2 machine screws: 1 on
the top, left side of the metal bracket and
1 on the right side of the metal bracket.
Note that the 2 screws for the metal
bracket are the only machine screws in-
side the computer — the others are all
self-tapping.

13. Install the Hard Drive Controller
Screw/Spacer: Install the hard drive
controller board by sliding the small
plastic spacer directly under the hole
in the upper, right corner of the
board, as shown in Figure 14.

Note that | have removed the hard
drive controller board in Photo 14 for clar-
ity, but it should not have been removed
in a previous step. Also, plug in the 4-wire
connector from the hard drive controller
to the power supply module.

14. Install the Floppy Drive: Install the
floppy drive by inserting 1 mounting
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Photo 14
Installing the Hard Drive Controller

screw in the back, left corner mount-

ing bracket and carefully placing the
drive in position, as shown in Photo

Photo 15
Installing the Floppy Drive

When installing the floppy drive, be
careful not to crush any of the cables un-
derneath the unit or mounting brackets.
See Photo 8 for the correct orientation of
the cables, especially the power cables,
and be sure that you do not crush any of
the cables. Install 1 screw in the other
drive mounting bracket in the middle of
the motherboard. Install 1 screw on the
back, right corner of the floppy drive with
the separate mounting bracket (TOTAL
THREE SCREWS). Plug in the flat cable and
2-wire power cable connectors to the
floppy drive, and note that both are
unplugged in Photo 15. Be sure that all
pins for both connectors are correctly po-
sitioned.

15. Install the Hard Drive: Install the
hard drive by placing a mounting
screw in the back, right corner of the
drive mounting, and move the drive
so that you can plug in the flat drive
cable. Be sure that you correctly

match all drive pins to the plug so

that all connections are made, and
double check it before proceeding.
Also, verify that none of the floppy
drive cables are crushed under the
hard drive mountings. Then secure
the 1 screw that was previously posi-
tioned. Similarly, install another
mounting screw in the front, right cor-
ner of the drive (TOTAL TWO
SCREWS). Note that the remaining
screw for the hard drive will be in-
stalled with the ground wire for the

keyboard in a later step. Also note
that each drive is only secured by
three screws — the “extra hole” will

be secured by the flat head screws in-
stalled in the last step.

16. Install the Keyboard: Carefully lay
the keyboard assembly on top of the
disk drive units, as shown in Photo
16.

Photo 16
Plugging in the Keyboard

Insert the cable for the LCD screen
into its socket. While holding the cable,
press down on the plastic lock to secure
the cable in the socket. Also, plug in the
2-wire connector from the keyboard to
the motherboard. Note the metal tabs on
the keyboard assembly fit into corre-
sponding slots on each disk drive mount-
ing bracket.

Turn the keyboard assembly over (to-
ward you), and carefully match the metal
tabs to the comresponding slots on the
drive brackets while laying the assembly
in place. Be careful not to crush the black
ground wire with the left tab. Place the re-
maining drive mounting screw in the ter-
minal lug on the black ground wire, and
install the screw and terminal lug in the
back, left corner of the hard drive, as
shown in Photo 17.

Photo 17
Installing the Keyboard

Install the 2 short keyboard mounting
screws in the appropriate holes at the bot-
tom (front) of the keyboard assembly (not
shown in Photo 17). A total of THREE
SCREWS were installed in this step.

17. Install the Hard Drive Cover Plate:

Photo 18 shows the plastic cover

plate for the hard drive.

November 1989

27



Photo 18
Installing the Cover Plate

Note the tabs on the cover plate
shown in Photo 18, the plate should be
inserted into the appropriate slot on the
side so that these tabs are up and visible.
18. Install the LCD Cable: Find the top

part of the cabinet, and position it as

shown in Photo 19.
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Photo 19
Installing the LCD Cable

The side with the tape should be on
the left. Plug in the cable for the LCD

screen as shown. On my system, there are

two open pin positions in the plug, ori-

ented toward the front (toward you), right
side of the unit.

19. Assemble the Cabinet: Grasp both
sides of the top half of the cabinet,
and very carefully place it on the bot-
tom half. Check the alignment of the
keyboard and the external power
connector on the back. If the top half
of the cabinet does not seem to lay
correctly in place, also check to make
sure that the LCD cable is not being
crushed.

When you are satisfied that every-
thing fits and aligns correctly, grasp each
side of the entire unit with both hands so
that it is upside down with the handle to-
ward you, as shown in Photo 1. Install the
2 long, roundhead screws in the appropri-
ate holes in the back of the unit. Install
the 3 short, roundhead screws in the ap-
propriate holes in the front of the com-
puter. Install the 1 long, flathead screw in
the middle, left side of the computer, and
install the remaining shorter, flathead
screw on the right side.

Check It Out

Finally, you are ready for what | like to
call the “smoke test.” That is, if it does not
go up in smoke when you power it on,
you probably did everything correctly.
20. Check Out the System: Connect ei-

ther the battery pack or the external

AC power supply adapter to the

computer, and turn on the power

switch.

When you power up the system, be
prepared to see a lot of ermor messages
like “ERROR: Please replace the backup
battery!”, “ERROR: Bad Configuration
found in CMOS!”, and “ERROR: Incorrect
video configuration — Please run SETUP!”
These emor messages are caused by
unplugging the battery, and all of your
stored configuration was lost. You will

also see these error messages when the
backup battery eventually loses power.

When you see these error messages,
just press the ESC key each time as in-
structed by the prompt, and you will final-
ly be returned to the ROM Monitor
prompt that looks like: “->". Type SETUP,
and press RETURN to access the program.
Re-enter all of the data as shown on the
printed copy of the SETUP screen, includ-
ing the current time. You did make a copy
of the SETUP screen, didn't you? When
you have finished resetting all the values,
press ESC, type a Y, and press RETURN to
save the configuration. You should again
see the “->" prompt for the monitor
ROM. If you have a hard drive, just type
BWO and press RETURN to boot the sys-
tem.

If you have followed these instruc-
tions exactly, you should have no prob-
lem in booting the computer. The proce-
dure is quite straightforward, and | have
suggested that the alignment of connect-
ors and such be checked in each step as
they are installed. But if you do have any
problems, you will have to take every-
thing apart again and check for a bad or
incorrect cable connection. Just start from
the beginning, and take your time.

Products Discussed
SupersPort 286 w/40 MB HD . . . $5499.00
SupersPort 286 w/20 MB HD .. . $4999.00
ROM Upgrade for SuperSport 286
BA4-B7 V=K cswvnwsns smemsamas $13.00
A44-B7 2N v iviiiaiinmvewnnins 13.00
Heath/Zenith Computer Centers
Heath Company Parts Department
Hilltop Road
St. Joseph, Ml 49085
(800) 253-0570
(Heath Catalog orders only) ¥

8 H150 Speed Mod $34.85, 8 MHz DMA and Controller $34,
MT PAL 704k RAM $10.85, Super PAL 1.2 meg RAM $28

o Smarwalch clock module for all H/Z Computers $28

2 H8H: WINES 20 meg Hard Disk $380, Speed Mod $34.85,
NZCPR $58, ZSDOS (includes Date Stamp) $85

o Complete Line of EVEREX Products and Computers.
20 Meg Hard Disk $248, 30 meg HD $279, 40 meg $368
H-248 3 meg RAM Card $85, H-150 2 meg RAM Card $85
VGA $228, 2400 Inl. Modem $138, Exi. Modem $178

8 H-100 Speed Mod $37 (7.5 or 8 MHz)

o H148 Expansion Buss $60, MT148 704k RAM PAL $16.85

(205)-244-1597 BBS: (205)-244-0192
Suite 159, 54 Dalraida Road
Montgomery, AL 36109
Call or Write for Our Free Catalog

Quality Heath/Zenith Enhancements]

Micronics TechnologyL

|Shipping: Speed Mod & Software $2, Cards $4, Hard Disks §7
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- Modifying the Cluster iz of a 4
MByte Hard Disk to Obtain More
Efficiont Use of Its Disk Space
and to be Able to Boot From It

PC users who have hard disks in their
systems can boot up from the hard disk
by just switching on the computer with-
out having to insert a floppy disk to bring
up the operating system, a great conveni-
ence. They also find out that the way disk
space is assigned to a file is very wasteful.
Very often they will discover that to store
just one byte of information in a file, 8k of
disk space is assigned to that file. It is like
always using a $100 bill to buy an ice
cream cone and insisting on no change.
The reason is that in most PCs, (at least
those running DOS version 2.x) when disk
spaces are assigned to a file, they are allot-
ted in chunks of 16 sectors (8k), called the
cluster size. By contrast, the big comput-
ers (such as Digital Equipment’s VAX) al-
lots disk space to files in blocks of 1/2k
each,

| have been using a hard disk for
some time, without the convenience of
booting from it, but suffering from the
shortcoming of wasteful usage of disk
space. If you have a 30 or 40 megabyte
hard disk, or perhaps a 10 or 20 megabyte
hard disk, 8k being the smallest file may
not be too wasteful. But for me, my hard
disk is a meager 5 megabyte ST506; 5
megabytes will only allow me to have, at
most, 600 files of 8k sizes. My hard disk,
when initially formatted by and working
with Zenith MS-DOS version 2.x (now
3.x), has cluster size of 8 sectors, i.e., the
smallest file is 4k. That still wastes disk
spaces on the average of 2 k per file.
When there are 500 files in the hard disk,
a megabyte of disk space is not available
for storing information. Incidentally, the
hard disk interface that PC disk controllers

Daniel N¢
P.0. Box 18030
Pittsburgh, PA 5236

use are known as ST506 interface, but in-
stalling the 5 Meg ST506 in my H-160,
which | completed some time ago is a
project by itself, and before | changed the
cluster size, | can use it only as a “non-
standard” drive by booting up from flop-

Y.

AT hard disk files have allocations of
4 sectors per cluster, that means files can
be as small as 2k. If | can use AT hard disk
cluster size in my 5 megabyte hard disk, |
will immediately have 500k more useful
disk space.

1, therefore, started a project aiming
at introducing the smaller cluster in my
hard disk’s format, it could be as small as
1 sector (512 byte). Actually, 1 sector is
also the cluster size in AT 1.2 Meg 5-1/4
inch floppy disk, in the new 3-1/2 inch
1.44 Meg microfloppy disk, and also in
my modified (non-standard) floppy disk
format that allowed me to use a 96 tpi
720k 5-1/4 inch floppy disk in my H-160.
The initial indication was that it can be
done if | use DOS version 3.x, the 16 sec-
tor inefficient cluster size is a limitation
due to DOS 2.x’s 12 bit FAT.

This article describes my experience

in finishing this project. In retrospect, it’

turned out to be quite easy. | have
studied the disk (floppy) formats when |
patched Zenith MSDOS version 2.11's
BIOS to allow me to use a 96 tpi 720k 5-
1/4 inch floppy disk (“Modifying the MS-
DOS BIOS of the H-160 to use a 96 tpi
Drive”, REMark, Vol 7, Issue 4, April 1986,
page 35-36). It is no longer necessary to
do so when MSDOS 3.2 begins to support
3-1/2 inch 720k microfloppy drives. The
720k microfloppy drive has the same

electrical interface as the 96 tpi 5-1/4 inch
floppy drive. Their only difference is the
physical medium.

A floppy disk can identify its disk for-
mat to the operating system for reading
and writing by two methods: (1) by the
parameter block at the boot record sector
and (2) by the media descriptor byte at
the FAT.

In the discussion which follows is in-
formation learned from experimenting
with floppies and hard disks. Beginning at
byte 11 of the boot (first) record sector of
a disk, and ending at byte 30 are the val-
ues of the parameter block specifying the
disk’s format. Typical parameter block val-
ues for a 360k floppy can be inspected us-
ing DEBUG. Remember that DEBUG uses
hexadecimals. At DEBUG's (-) prompt, is-
sue the command
L9,0,0,1
it means to L(oad) into DEBUG's memory
location 0 (the meaning of the first 0),
from drive 0, i.e., drive A (this is the mean-
ing of the second 0, if one wants to look
at drive B, use 1 instead, similarly to look
at drive C, use 2, etc) begin loading from
the floppy disk’s sector 0 (this is the
meaning of the third 0, if you want to be-
gin at other sectors, e.g., sector 5, then
use 5 instead) and load a total of 1 sector
(this is the meaning of 1, if you want to
load 10 sectors, then the value will be A,
the hexadecimal of 10).

Next, issue the command
DB
it means D(isplay) the values beginning at
memory loation B (B is hexadecimal for
11). You will see the values shown in Ta-
ble 1.

| have inserted the vertical lines to
show the demarcation of byte and word
items. The meaning of the items num-
bered 1 to 11 are described below:

Item 1 is a word (2 bytes) identifying
the number of bytes in the disk’s sector,
00 02 is the hexadecimal 0200 in reverse
byte order meaning decimal 512 bytes
per sector.

Item 2 is a byte identifying the num-
ber of sectors per cluster.

Item 3 is a word identifying the num-
ber of reserved sectors at the beginning of
the disk, 1 for floppy disk, also for the
hard disk.

Item 4 is a byte identifying the num-
ber of copies of FAT; 2 for floppies and
hard disk.

Item 5 is a word identifying the total
number of root directory entries in a disk;
for floppy disks, the hexadecimal 0070
means decimal 7 X 16 = 112.

Item 6 is a word identifying the total
number of sectors on the disk, here 02D0
is the hexadecimal for the decimal 720
coming from 2 sides X 9 sectors X 40
tracks.

Item 7 is a byte identifying the disk
format; FF for 2 sided 8 sector, FE for 1
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Table 1
Values of Disk Parameter Block for a 360k Floppy Disk

98 02 02 01 00 02 70 @0 D@ 02 FD 62 00 09 00 02 00 00 00

:§ 2 3 4 5 6

HE H H i

T 8 9 10 11

sided 8 sector, FD for 2 sided 9 sector, FC
for 1 sided 9 sector, F8 for hard disk, F9 for
quad density 9 sector and 15 sector, and
FO for 1.44 Meg high density 3-1/2 inch
microfloppy.

Item 8 is a word identifying the num-
ber of sectors per FAT, 2 in all cases.

Item 9 is a word identifying the num-
ber of sectors per track, it is 8 or 9 for flop-
py, 15 (hexadecimal OF) for AT 1.2 Meg
floppy and 17 (hexadecimal 11) for hard
disks, and 18 (hexadecimal 12) for the
1.44 high density microfloppy.

Item 10 is a word identifying the
number of sides (head), e.g., 1 or 2 for
floppies, 4 or even 6 for hard disks, de-
pending on types.

Item 11 is a word identifying the
number of special reserved sectors, | do
not know much about this item.

As mentioned earlier, the disk format
information is also identified by the me-
dia descriptor byte at the beginning of the
FAT. There are two copies of the FAT, the
first copy immediately follows the boot
record sector, and the second copy fol-
lows the sector after the end of the first.
The media descriptor byte is Item 7 in the
parameter block, FC, FD, FE, FF, F8, F9 and
FO, etc. described above. However, it
seems that MSDOS versions 3.1 and
earlier do not use this information con-
tained in the parameter block and only
rely on the media descriptor byte. Those
versions of DOS use predefined internal
disk parameters identified by the media
descriptor byte to read and write floppy
disks.

In the earlier project, | reported intro-
ducing a different disk format to the oper-
ating system by patching MSDOS version
2.11’s BIOS at locations where the internal
parameters like those shown in Table 1
are stored. In doing so, | had to change
(effectively giving up) one of the sup-
ported disk formats. | have been able to
use such a drive long before it was finally
supported in MSDOS 3.2.

F9 and other disk formats are un-
known to DOS version 3.1 and earlier.
Thus, some floppy disks formatted by
DOS version 3.2 and later were not reada-
ble by those earlier DOS versions still in
use, It appears that versions of DOS later
than 3.2 ignores the media descriptor
byte and uses only the parameters in the
boot record to read and write floppy
disks. In this sense, they are smarter and
more versatile because even the non-
standard disk format that | modified
earlier were all readable by these newer
versions of MSDOS.

Having understood the (floppy and
hard) disk formats up to this point, it is
quite easy to get the 1k cluster size into
my 5 Meg hard disk. My observation and
experimentation seem to indicate that
the format of a hard disk, such as cluster
size, number of FAT, the FAT's size, etc., is
contained in the boot (first) record sector
of the disk also. It is not clear to me how
this information was recorded there. Is it
by Zenith’'s PART (equivalently IBM's
FDISK) or by the low level formatting pro-
gram in the hard disk controller's ROM?
DEBUG is not able to examine the hard
disk after low level format. Nevertheless,
when the FORMAT program is later run, it
uses the information contained there to
reset the FAT and the directory.

| backed up all the files on the hard
disk into floppies. It is quite easy for me, it
only took six 720k floppy disks. Next | de-
leted all the files from the hard disk. This
step is not necessary, but | did so effec-
tively to reset the FAT. With that done, |
ran the DEBUG program. At the (-)
prompt, | issued the command L0,4,0,4B
to tell DEBUG to go to drive E, load 75
sectors of data into its memory beginning
at memory location 0, the sector count
begins at sector 0. The reason for loading
in 75 sectors will become apparent later.
My drive A is a 360k 5-1/4 inch floppy
drive, drive B is a 720k 5-1/4 inch floppy
drive masquerading as a 3-1/2 inch micro-
floppy drive, drive C is a real microfloppy
drive, drive D is declared to be also a
microfloppy drive, thus drive E is my hard
drive. Next, | issued the command D8 to
display the values of the disk parameters.

What | see is shown in Table 2.

in the hard disk’s boot sector so that it will
have a cluster size of 1k. To do that | will
need to change item 2 in Table 2 from 08
(4k) to 02 (1k) sectors per cluster. There
are other coupled changes that also need
to be made, e.g., the size of the FAT. |
have to use the 16 bit (2 bytes) FAT that
DOS 3.x allows. Since there are 10,320
sectors in my hard disk, and each cluster
contains 2 sectors, | will need 5,160 clus-
ter entries in the FAT to describe all of
them. Each entry in the FAT describes one
cluster, to completely describe 5,160
clusters, | need 2 X 5,160 = 10,320 bytes.
That is a little bit over 20 sectors (10,320/
512 = 20.16), therefore, | need a FAT that
is 21 (15 hexadecimal) sectors long. For
item 8 in Table 2, the new value is 15 00
(reverse byte). The parameters should
now have the values shown in Table 3.
The rest will remain unchanged. The
changes that need to be made are easily
done by using the E(xamine) command of
DEBUG.

The first FAT begins at the next sec-
tor. The second old FAT originally is lo-
cated at memory location 2k (4 sector
FAT means 2k in memory) further down in
DEBUG’s memory. The first FAT appears
at DEBUG’s address xxxx:0200, where
xxxx is the segment of memory that DE-
BUG was loaded. The first 3 bytes were F8
FF FF, corresponding to a 12 bit FAT. |
changed the first four bytes beginning at
xxxx:0200 to F8 FF FF FF corresponding to
16 bit FAT. The other memory locations
showed 00 until the second old FAT is
reached at memory location xxxx:0A00,
with values F8 FF FF appearing again. If |
have not deleted all the files already, the
FAT will have all kinds of numbers in them
making it more difficult to see things.

Since the new FAT would be larger
than the old one, | changed these 3 bytes
to 00 and filled in the memory locations
up to sector 43 with 00 (the first copy of
the FAT occupies 21 sectors, the second

Table 2
Values of Parameter Block for a Hard Disk with 4k Cluster Size

00 02 08 01 00 02 0@ @2 4F 28 F8 @4 00 11 00 04 @0 11 0@

7T 8 9 10 11

This shows that each sector is 512
bytes long; there are 8 sectors in a cluster
(4k); there is one reserve sector; there are
two copies of the FAT and there are 512
root directory entries; and the total num-
ber of sectors in my hard disk is 284F in
hexadecimal or 10,320 in decimal, this
value comes from the number of cylin-
ders that were assigned to this particular
partition; the disk type F8 means it is a
hard disk; each FAT is 4 sectors long; each
track has 17 sectors; there are 4 heads and
17 special reserved sectors.

My goal is to change the parameters

copy another 21, plus the boot sector
makes 43). Beginning at location xxxx:
2C00, | changed the values of the 4 bytes
to F8 FF FF FF to signal the beginning of
the second new FAT. The locations for
root directory entries comes after the sec-
ond copy of the FAT. Since there are 512
directory entries, each entry requires 32
bytes, a total of 32 sectors are, therefore,
required. | prepared that part of the disk
for directory entries by storing 00 in all the
memory locations of DEBUG using the
F(il) command. The correct way to reset
the directory should have been to fill the
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Table 3
Values of Parameter Block for a 5 Meg Hard Disk with 1k Cluster Size

00 02 02 01 0P 02 00 @2 4F 28 F8 15 @00 11 00 64 00 11 00

1 2 3 4 5 6

1 ] 1 1
1 I I 1

7 8 9 18 11

first byte with E5 and the remaining 31
bytes with 00. Recall that we have been
dealing with 1 boot sector, 21 X 2 = 42
FAT sectors and 32 root directory sectors,
for a total of 75 sectors, that is the reason
for having loaded so many sectors from
the disk at the beginning. | next wrote all
these changes back to the hard disk using
DEBUG’s W(rite) command W0,4,0,4B to
write DEBUG's memory beginning at loca-
tion 0, into drive E, starting at sector 0 of
that drive, for a total of 4B (75 decimal)
sectors. Then, exited DEBUG with the
Q(uit) command.

If the number of root directory en-
tries has been more or less than 512, 512
is the value in my hard disk, the number
of disk sectors for directory entries would
have been different, but the arithmetic of
arriving at that different number will be
the same. A cluster size of 2 sectors re-
sults in an average waste of 1 sector
(1/2k) per file, going to a cluster size of 1
sector, the average waste would be 1/4k,
a savings of exactly 1/4k. On the other
hand, using a cluster size of 1 sector re-
sults in each FAT requiring 21 more sec-
tors, that comes to 21k total disk space.
The break even point in savings is reached
at 84 files. The decision to select a cluster
size of 2 sectors (1k) instead of 1 sector
(1/2k) was made as a compromise be-
tween efficient use of disk space and per-
formance.

These changes to the hard disk are
not known to MSDOS until the next
reboot. Upon reboot, | used Norton
Utilities to verify that the cluster size is in-
deed 1k. After that, | restored all the files
from the backup floppies. | found that |
have gained about 800k of additional use-
ful disk space. Running Norton Ultilities’
FILESIZE showed that the percentage of
slack of all the files is only about 2% com-
pared to as much as 10 to 15% before.

I have since discovered that the elab-
orate calculation and efforts that | made
to reset and relocate the FAT, the directo-
ry entries, etc., were not necessary. Once
the changes have been made to the pa-
rameters in the boot record sector, one
needs only to reboot and then reformat
the hard disk. The FORMAT program will
use the changed information to create the
comrect FATs, directory sectors, and the
desired cluster size, etc. For some Heath/
Zenith users, before you can format the
hard disk, depending on the version of
your DOS, you may need to run DSK-
SETUP to remove the format protection
first,

This procedure of improving the disk

usage in a hard disk can be applied to 10,
20 and even 30 Meg drives. Though | only
have the opportunity to try it on a
Miniscribe 10 Meg full height hard disk,
and it works. The corresponding values
can be calculated as follows.

For a 10 Meg drive, there will be
about twice as many sectors (20,640) as
the 5 Meg, the size of the FAT thus needs
to be 41 (29 in hexadecimal) sectors. For a
20 Meg drive, the number of sectors will
be 41,280, requiring 81 (51 hexadecimal)
sectors. For a 30 Meg drive, there will be
61,920 sectors requiring 121 (79 hexadec-
imal) sectors. The results are shown in Ta-
bles 4, 5 and 6. In the entries marked with
xx xx, the exact values corresponding to
the drive should be used. That value is
obtained by examining the boot sector
with DEBUG.

The procedures for patching the boot
sector can be done using batch files. To
do so, one needs to prepare a batch file
and a data file to go along with it. These
files can be create using WordStar, DOS's
EDLIN or plainly from the keyboard as
shown below.

These files will be called CLUS-
TER.BAT and CLUSTER.DAT. To create
CLUSTER.BAT, at DOS's prompt, type
COPY CON: CLUSTER.BAT
DEBUG<CLUSTER. DAT
AZ
*Z means control-z,

To create CLUSTER.DAT at DOS’
prompt, type:

COPY CON: CLUSTER.DAT
L8,4,0,40
EB

Q

The extra blank line before W0,x,0,40
is necessary. Execute this program by typ-
ing CLUSTER. After this, reboot, run the
FORMAT, and restore the files from
floppies. However, you must make sure
that DEBUG is on the default disk or di-
rectory or accessible through a path. The
underlined quantities differ from system
to system, if your hard drive is drive C, it
should be L,0,3,0 40, and WO0,3,0,40. Also,
different from system to system is the val-
ue yy, the number of sectors for the FAT.

As a result of my ability to modify the
cluster size of the hard disk, | can now
also boot from my 5 Meg hard disk. You
might say big deal, who can't? lronically,
as mentioned earlier, because of the
“non-standardness” of the ST506 hard
disk drive, most hard disk controllers us-
ing the ST506 interface standard do not
support it. When | came into possession
of a phased out ST506 for $25, | looked
for a hard disk controller that would sup-
port it. | purchased a DTC (Data Technol-
ogy Corporation) 5150CX controller, be-
cause it would support a total of 16 differ-
ent hard disk formats. In spite of that, it
still would not support the ST506 directly.

The DTC controller nevertheless has
a provision for supporting a non-standard
drive. A hard disk controller needs to
know the parameters of the hard disks
(number of cylinders, number of heads,
etc.) in order to control them. Such infor-
mation is contained in a table located in
the controller's ROM. The beginning loca-
tion of this table is stored as interrupt vec-
tor 65 (41 hexadecimal) at the two bytes
in memory location 0000:0104 to 0000:
0107 (in reverse byte order) during system
initialization. Because the parameters cor-
responding to ST506 are not in ROM, the
controller is not able to communicate
with it. In order for the DTC controller to

08 82 02 01 00 02 09 82 xx xx F8 yy 00 11 @0 04 00 11 @0

We.4,0,40

access my hard drive, it is necessary to set

Table 4
Values of Parameter Block for a 10 Meg Hard Disk with 1k Cluster Size

P2 02 02 91 00 02 99 02 xx xx F8 29 00 11 00 @4 00 11 @0
] 1 )

1 2 3 4 5 6

T 8 9 10 11

T 2 3 4 5 6

Table 5
Values of Parameter Block for a 20°Meg Hard Disk with 1k Cluster Size

00 02 92 01 00 @2 09 P2 xx xx F8 51 00 11 0@ 04 00 11 @0

7 8 9 10 11

L} 1 1 ] 1

1 2 3 4 5

Table 6
Values of Parameter Block for a 30 Meg Hard Disk with 1k Cluster Size

00 82 02 01 00 02 90 P2 xx xx F8 79 00 11 00 04 00 11 00
1

6

7 8 9 i@ 11
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the controller's selection switches to cor-
respond to the non-standard drive, boot
up using a floppy. Once booted up, run a
terminate-and-stay-resident program to
create a new disk parameter table in RAM
to replace the one in ROM. In this new ta-
ble, the entry corresponding to the non-
standard drive contains the correct pa-
rameters describing the ST506. The vector
at interrupt 65 is changed to point to the
new table’s memory location in RAM by
this program. From this point on, the hard
disk is usable. The program which per-
forms the table being modified was ob-
tained from Mr. Michael Snyder, presently
with the Computer Science Department
of Ohio State University. The listing of this
program is given in Listing 1, it is specifi-
cally written for the DTC controller.

| nevertheless attempted to boot
from the ST506 by setting the switches in
the hard disk controller to a type of hard
disk that is closest to the ST506, e.g., that
of a 10 Meg drive with 304 cylinders, 4
heads (the ST506 has 152 cylinders, 4
heads). This way, the first two or three
tracks of the ST506 can be accessed relia-
bly. In fact, all tracks can be read if they
are accessed sequentially. Norton Utili-
ties’ DISKTEST can read the disk with no
error. This is so, because the average ac-
cess time of the ST506 is something like
85 ms compared to the 60 ms or less for
the others, the reading errors occur when
the head is expected to have finished
moving rapidly from tracks separated far
apart by the controller. Three tracks corme-
sponds to 204 sectors (102k), that could
be enough storage space to hold the disk
operating system which consists of the
files IBMBIO.COM, IBMDOS.COM and
COMMAND.COM. | should be able to
boot up from the hard drive, then imme-
diately run the terminate-and-stay-resi-
dent program to create the new drive pa-
rameters table with information cormre-
sponding to the selected disk type (304
cylinders, 4 heads, etc.) replaced by infor-
mation corresponding to the ST506, etc.

Indeed | was able to do so with
MSDOS 3.1. When MSDOS 3.2 appeared,
because of its support for the 3-1/3
microfloppy drive, | was attracted to use
it. But version 3.2 has grown much bigger,
there is not quite enough room. When
booting up from the hard drive in this
manner, the COMMAND.COM file,
which is last to be read, was found to be
bad by the operating system. It must have
occupied sectors on track 4 and the hard
disk controller cannot read it. This is due
to the original inefficient 4k cluster size
combined with the large numbers of over-
head sectors (1 boot sector, 8 FATs sec-
tors, 32 directory sectors, and 17 special
reserved sectors, etc.) for the entire disk.

The way | get the ST506 to boot now
is to create a bootable partition contain-
ing 4 cylinders with a cluster size of 1 sec-
tor (256 bytes) and the remaining cylin-

ders contained in another partition with a
cluster size of 2 sectors (1k). For the
bootable partition, the values of the pa-
rameters are shown in Table 7.

of files and buffer sizes, etc.), AUTOEXEC
BAT, (for customizing my working envi-
ronment, e.g., reading the date and time
from the realtime clock, declaring the

1 2 3 4 5

Table 7
Values of Parameter Block for a 4 Cylinder Partition with 1/2k Cluster Size

00 02 @1 91 PP B2 @0 P2 xx xx FB @2 00 11 00 04 0@ 11 00

I I
1 I 1 I 1

6 7 8 9 18 11

Four cylinders produce a hard disk of
about 136k. The use of disk space be-
comes more efficient, the overhead is re-
duced to 1 boot record sector, 2 FATs of 1
sector each, 2 directory sectors, and the
17 special reserved sectors.This way | am
able to put the operating system (IBMBIO
.COM, IBMDOS.COM, COMMAND
.COM) in this partition by formatting with
the /s option. In addition, the other files,
such as CONFIG.SYS, (for configuring the
system, e.g., installing ANSLSYS, number

path and customizing the prompt, etc.),
the special terminate-and-stay-resident
hard disk parameter table creating pro-
gram, and ASGNPART.COM, (for access
to the second partition) are also in this
bootable partition.

My PC can now boot and configure
itself automatically by executing the nec-
essary programs to access the second par-
tition, a big improvement.
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DW  0100H
DB GBH,5,19H,0FFH
DB P’

DB ©,0,0,0

DH 612

DB 2

DW 0264H

DW  86H

DB @BH,5,19H,@FFH
DB L3

DB ©0,0,0,0

DV 640

DB 4

DV 0280H

DW  0100H

DB BBH,5,19H, OFFH
DB ‘P

DB 8.8,8.0

DW 697

DB 3

DW  B2BSH

DW  @2BSH

DE  ©BH,5,19H,0FFH
DB 'P!

DB 0.,0,8,8

DW 697

DB 5

DW  @2BSH

DW  ©2BSH

DE  ©@BH,5,19H,@FFH
DB tpe

DB ©.,0,0,0

DN 640

DB 6

DW  @28@H

DW  @108H

DB  ©@BH,5,19H,@FFH
DB 'P!

DB 9.,0,0,0

Dw 386

DB 4

DW  8132H

pw o

HFPORT@ DB  @BH
HFPORTL DB 5

MOVING?

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

Are you reading
a borrowed copy of REMark?

Subscribe now!

HFPORTZ DB
HFPORT3 DB
DB
DB

TAIL DB @

ORG 184H
La184 Dw
L@1@6 DW

DATA ENDS
PROGRAM

ASSUME

LooT1:
XOR
MoV
MoV
MOV
MOV
CMP
JNZ
POP
INT

LO@8B: MOV
MOV
MOV
MoV
INT
MoV
INT

PROGRAM ENDS

END

19H
BFFH

IPI
0,0,0,0

SEGMENT
CS:PROGRAM, DS:DATA

PUSH DS

AX, AX

DS, AX

SI,WORD PTR L@104
DX,WORD PTR L@106
DS,DX

WORD PTR [SI+OFFSET NSD],998@H
LeosB

DS

20H ; IF 50, TERMINATE

; EXAMINE INT VECTOR 41

; DOES IT POINT INTO MY DATA?

AX, DATA

DS, AX

DX ,0FFSET FDTBL
AX,2541H

21H

DX. 2@8h ; TERMINATE AND STAY RESIDENT,
27H ; - SAVING UP TO DS:20@

; GET CORRECT DATA SEGMENT
; SET INTERRUPT VECTOR 41h TO DS:@

L8071 X

VOICE MASTER KEY °
VOICE RECOGNITION SYSTEM

FORPC/COMPATIBLES & TANDY 1000 SERIES

A FULL FEATURED VOICE I/0 SYSTEM

GIVE & NEW DIMENSION TO PERSONAL COMPUTING. . . The amazing Voice Master Key System
adds recognition to just about any program or application. Voice up to 256 macros
from within CAD, desktop publishing. word processing, spread sheet, or game programs. Fully
TSR and occupies less than 64K, Instant response time and high recognition accuracy. Voice recogni-
tion teol-box utilities are included. A genuine productivity enhancer!

SPEECH RECORDING SOF TWARE, , . Digitally record your own speech, sound, or music to put into
your own software programs. Sottware provides sampling rate variations, graphics-based editing, and
data compression utilities. Create soft-
wara sound files you can add to macros
for voice recognition werilication re-
sponse. a complsts, supsrior speech and
sound development tool.

SOFTWARE CONVERSION CODES.
The Volce Master Key System operates a
growing list of third party talking soft-
ware tilles using synthesized phonetics
(text - 1o - speech) or digitized PCM,
ADPCM, and CVSOM encoded sound
files. Volce Master Key systom does it
alit

EVERYTHING INCLUDED. .Volce Mas-
ter Koy Systam consists of a plug-in card,
durable lightweight microphone headset, sottware, and manual. Card fits any available slot. External
ports consist of mic inputs and volume controlled outpul sockets. High quality throughout, sasy and

fun to uss.
- DMLY $89.95 FOR TANDY 1000 SL/TL MODELS
ONLY $143.95 SOFTWARE ONLY—REQUIRES TANDY BRAND
COMPLETE ELECTRET MICROPHONE.

ORDER HOTLINE: (503) 342-1271 Monday-Friday, BAM 1o 5 PM Pacific Time
Visa/MasterCard, company checks, maney orders, CODs (with prior approval) accepled. Personal
checks subject to 3 week shipping delay. Specity computer type and disk forinat (3%2"" or 5%"') when
ordering. Add 5 shipping charge for delivery in USA and Canada. Foreign inquiries contact Covax for
C & F quotes. 30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. ONE
YEAR WARRANTY ON HARDWARE.

CALL OR WRITE FOR FREE PRODUCT CATALOG

OOVOX INC.
675 Conger Street. Eugene. OR 97402
TEL: 503-342-1271 s FAX 5033421283

Reader Service #196
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-_*-Aﬂthufrs?-”;’snare Your Knowledge With Other HUG Members,
>a......And We'll Even Pay You To Do It!!

Have you done something interesting with your computer lately? Found a
§-i-.. -piece of software or hardware you don't know how you got along without
' 'Design'ed a new software or hardware product for your system? Why not sha
P ith_igjn{o_rrnatiqn with fellow HUG members by submitting it in the form of a major
article? REMark Magazine is currently seeking articles, based on our current
editorial policies, and will pay from $250 to $400 cash ($350 to $500 in HUG
""" BUCKS?’Tﬁf each one ét‘.cép‘tﬁ, nd published. For more information on HUG's
Major Article; ng".';?,&p %‘the January issue of REMark, -or call Jim -
BUS‘ZR’;FWFC’E at ls.-"-- s sh_are the knowledge! -~ "~ - """y 7T e
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Scanning

Mare Elwood
7670 onth Laddie Count
Beavencneck, Ohio 45452

If you do any desktop publishing, | must have DEBUG in the path or current The patch actually changes the video
you probably know that scanned pictures | disk drive: mode to an identical mode that the Z-449
make a big impression. Of course, to | copy scan.exe scand49 can use. If you do not see the “11"” when
make a big impression, you need big | debug scand49 you enter “e1679", then do not patch the
bucks, right? Not now. Until now, a good | -e1679 program. You have a different version
scanner costed around $1000, but now a 11.12 than the version | have of the program.
new breed of scanners called hand scan- :: Now, you can load up the “SCAN" or
ners might change the face of desktop | .o ¢ansq0 scanads.exe “SCAN449” program. The program is

publishing, making it more affordable and
introduce t to prvate ciizens. OFI Handy Scanner HS-3008 Ver. 1.0
e hand scanner | will be reviewin : . R n

is the DFI HS-3000 Handy Scanner. It is g Cut [ (ut J OUlt Sloy (TH)
selectable 100-400 dpi scanner that can E |

scan a segment of a page four inches wide ’
easily. It is bundled with its own scanning
program, and HALO DPE, a desktop pub-
lishing editor.

Installation is simple for the hand
scanner. All | needed was an extra slot
and a screwdriver. The scanner has a short
PC-style board card that | installed in the
outermost slot on our H-386. The scanner
interface is a small, circular DIN cable. In-
stalling the board took me a total of five
minutes.

Installation of the software is simple.
The software that comes with the scanner
is a small EXE file. Copying this over
straight to another disk or a hard disk will
suffice as installation.

The scanner software is simple to
use, also. When you first call up the pro-
gram, there is a video board selection
screen. With the Z-449 card, you can use
EGA mode. The VGA will not work with- | I NE O
out this patch. Figure 1

To use the Z-449 patch below, you The Screen for the Scanner Program
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Fig

0.8 0.2

L

ure 2

A Blank Halo DPE Screen

menu driven and simple to use. You can
also use the mouse if you have the
Microsoft Mouse driver loaded. After the
video board selection screen, a screen
looking like Figure 1 appears. It consists of
a top line menu, which you can select
with the keyboard commands or with the
mouse. The large window at the bottom
shows part of the page you've scanned
and the small window at the right shows
the entire scanning buffer. You can scroll
around with the arrow keys.

To scan a picture, either type “S” (no
return key) on the keyboard or select
“Scan” with the mouse. A screen showing
the current resolution and the height of
the scanning buffer (the amount you can
scan) is shown. To change the resolution,
select either 1, 2, 3, or 4 at the base of the
scanner to select 100, 200, 300, or 400
dpi. You may change resolutions in the
middle of scanning, too. After pressing re-
tumn, you are ready to scan. Align the
scanner, push the start button located at
the left side, and VERY SLOWLY move the
scanner down the page. Be especially
careful to go slow when using 400 dpi. If
the scanned picture is too light or too
dark, adjust the brightness control next to
the resolution control. If you have a
halftone or text document, you might
want to change the button on the side of
the scanner next to the start button to let-
ter. If you are scanning a photo, try all
three photo modes for the best.

Once you have scanned a picture,
you can save a block of it. You save it by
first specifying the top-left corner and the
bottom-right comner of the picture using
the T and B keys. This shows a block
around the area to be saved. To save the

picture, click on File or type F. You can se-
lect four image formats: GEM, PC Paint-
brush, Halo DPE, and Windows Paint. You
can also load pictures in these formats,
and save them to another format, using
the program as a conversion utility. To ac-
tually save the file, type F1 or click on
save. If you want to save the picture ro-
tated ninety degrees, use F2 or click on
the second save command.

As you have seen, the scanning pro-
gram is simple to use. For greater image

manipulation, you can use the Halo DPE.
In Halo DPE, you can read in files saved in
that format from the SCAN program, or
scan in a picture yourself. Halo doesn’t
provide as much capability, though, be-
cause you can't see as you are scanning
and you must stay with the same DPI as
you set in the SETUP program.

Halo DPE is not fully optimized when
it comes to devices. The EGA driver only
allows 2 colors. There are only 24 printers,
most of them laser. The unit uses EMS
memory, but will not use the 256k in the
first 1 Meg of RAM. | recommend a
mouse, and this is what | use in the exam-
ples. To use the mouse, just select a tool
with the left button. When you press the
right button on one of the tools, it will
bring up a display of options.

When you first call up Halo DPE, a
screen that looks like Figure 2 will appear.
The strip on the side is the selectable
graphics tools. The bottom strip shows
the coordinates and the fill patterns. The
large area in the middle is part of the logi-
cal drawing page.

The size of the drawing page varies
by printer, resolution, and memory. | had
to go into SETUP many times and reduce
the size. With the HP LaserJet + at 300
dpi, | used a page size of 1300 by 1300.
Since the screen only shows part of the
page, you can move around with the four
small arrows shown in the lower right-
hand view. To toggle between full page
and part page mode, you select the box
below the four arrows in the right-hand
corner. Full page mode looks like Figure 3.

Our first tool we will talk about is the
pencil tool. This tool is the “doodling”
tool. Pen widths can be selected at the

H

Figure 3
The Full-Page View in Halo DPE
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Figure 4

The Scanning Menu in Halo DPE

bottom left corner. To erase an entire
area, use the eraser icon to the right of the
pencil icon. The eraser works like the pen-
cil, except you can make the area larger or
smaller by holding down the right button
and dragging the box shown in the draw-
ing area.

The simple scanning tool looks like a
side view of a typewriter. This is the upper
right-hand icon in the tools area. When
you select it, the screen will blank and
then you scan. When finished, press the
escape key. The scanning options are few,
as shown by Figure 4.

To draw boxes or circles, use the bot-
tom two icons in the tools corner. When
you click them with the right button, they
bring up menus with options, also. You
can select special modes as filling. Re-
member to select the fill pattern you want
from the patterns at the bottom.

The two icons above the bottom two
are for different reasons. The icon on the
left is for straight bit edit mode. In this
mode, the left button edits pixels in one
color and the right button edits pixels in
the background color. When you first se-
lect the icon, a box appears on the editing
screen. You can select the size of this box
by holding the right button and “drag-
ging” to the right and up to make the box
larger. The largest this can go is 64 by 64
pixels, as shown in Figure 5.

The icon to the right of the bit edit
icon is the grid icon. This draws a visible or

invisible grid. To select how many grid
“ticks” there will be in an area, invisible or
visible, click the icon with the right mouse
button. Once again, when in the drawing
area, you can make the area larger or
smaller with the right button.

To fill in a closed area, there is a
“paint can” tool furnished. It will fill in a
closed area with the specified fill pattern
selected from the bottom list.

A rather powerful feature of Halo DPE
is the ability to cut images from a picture
and paste them somewhere else, or make
a “rubber stamp” to repeatedly copy the
cut image. The resize icon will change the
size of an area. You can also save or re-
store images. When you restore the im-
ages, you can change the size of the im-
age. You can also change the bitwise way
you insert the image. The four icons in the
second row, when you select the right
button, control this. Figure 6 shows the
range of cut and paste commands.

The first cut and paste command
simply is to cut an area of an image and
replace it somewhere else. This com-
mand leaves nothing behind but a blank
area of the place that is being cut, so be
careful.

The next command is the cut-and-
copy or rubberstamp command. This
leaves the original of the area being cut
down, and makes as many copies as you
want.

The third command is the resize
command. It is just like the cut and paste
command, except you can resize the
graphics by holding the right button down
and dragging the graphics to the right size.

After that are the two commands to
retrieve and save cut files. You specify the
area and use the right button to size the
box containing the area to be saved for
the save command.

The question mark icon to the right
of the disk access commands gives you a
list of the available cut files. You can se-

Figure 5
The Magnified Bit-Edit Mode
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A-One H/Z Enhancements!

Clock Uses No Slot

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

Configuration Control

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

H/Z-148 Expansions

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

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

U

L
H | =30

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

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 ex-

panded memory. Installs on standard memory
card. No soldering. Must have 45 256K
RAM chips (not included). $39.95
MegaRAM-150: Get 640/704K plus 512K
RAM disk on standard memory card. No
soldering. Without RAM chips. $39.95
COM3: Change existing COM2 address. Put
internal MODEM at COM2. Don't lose serial
port. Includes software. $29.95

Maximize Your Z-100
ZMF100A: Expand "old" motherboard
(p/n 181-4917 or less) using 256K RAM
chips (not included). No soldering. $65.00
ZRAM-205: Put 256K RAM chips on your
Z-205 board. Get 256K plus 768K RAM
disk. Contact us for data sheet before
ordering. Without RAM chips. $49.00

Z-171 Memory Expansion

MegaRAM-171: Put 256K RAM chips (not
included) on existing memory card. Get
640K plus 384K RAM disk. $59.95

H/Z-89 Corner

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

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

r'B:
FBE Research Company, Inc.
P.O. Box 68234, Seattle, WA 98168

206-246-9815 Voice/FAX TouchTone
Selectable

Reader Service #104

Figure 6
The Cut-and-Paste Screen Menu

lect from these files. If you have one se-
lected and you want to delete it, the right-
most icon will delete the file.

The second and third row of cut and
paste commands are not really important,
but | will mention what they are. The sec-
ond row is the type of bitwise operation
(AND, OR, XOR) that the image will be
pasted with. The third row specifies the
type of file to write.

Halo DPE has very powerful text
capabilities. It includes many fonts and
many font sizes. It also includes the capa-
bility to rotate, fill in, shadow, and scale
fonts.

Selecting these fonts can be done in
two ways. You can select the first eight
boxes on the top line, or you can select
the right-most star icon, which brings up a
directory of all the fonts available. You
can select straight from any of these
names.

Any font can be resized to an infinite

Photo 1
The Package for the Scanner

number of possibilities using the size
commands on the next line. The first sym-
bol lets you select any size for your fonts.
The other size selections offer you four
preset sizes in points.

You can also select the direction the
text will flow in. The icons to the right of
the font size select the font direction. Se-
lecting the shadowing is just as simple.
The four icons below the size icons (la-
beled 0, 1, 3, 5) select the degree of shad-
ow used. The last icons just underline the
text and allow you to rotate it.

Those are about the features that
Halo DPE has. The scanner works great,
and with the modification, the scanning
program is a small, but powerful, utility. As
for Halo DPE, the program was nice, but
because of the graphics limitations, | think
Ill just stay with my Deluxe Paint Il
Diamond Flower Electric Instrument Co.
2544 Port St., W. Sacramento, CA 95691
(916) 373-1234

Photo 2
The Actual Scanner with DPI and
Brightness Switches Down
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SOF TUARE
POTPOURRI

Robert S. Hudson
5812 1/2 Field St.
San Diego, CA 92118

INTRODUCTION

This article discusses sev-
eral software programs, and
their application on the Zenith
248 (some of it is also available
for the H/Z 100). The primary
focus will be on Inset, Software
Carousel, and some engineering
programs from BV  En-
gineering.  Hence, the title,
Potpourri. We will also briefly
discuss Norton Commander,
but not in great detail, because
it was the subject of a well
written article in the February
REMARK. Now, obviously, all
these programs can’t be cov-
ered in one article, so we will
not go into great detail on any
specific  program, perhaps
leaving that for a future article
if the interest warrants.

So we are all on the same

wavelength, I'll fill you in on
the subject system and its
software. I have a Zenith 248,
my fourth computer, and the
third Heath/Zenith. It has 2
hard drives (a 20M and a
40M), and 2 floppies (both
1.2M); with 640K base memory
and 1.5M expanded memory
(NOT extended; see REMARK,
Mar 1989, pp 31-32). This ex-
tra memory is very useful for
some of the applications soft-
ware.

The "C" drive (20M) is the
boot drive. It holds the "basic"
computer software, such as
spreadsheet, word processor,
communications, and recre-
ation. The "D" drive (40M)
contains the engineering related
software, such as OrCad, Soft-
ware Carousel, Microsoft Pro-

ject, and BV Engineering. It
presently has a lot of spare
room, but that probably won’t
last, because I plan to get some
more CAD software similar to
OrCad.

I also have a HP LaserJet
series II printer, and a HP
7550A plotter. The plotter will
take "A" and "B" size drawings
and transparencies, and is the
primary output for schematics
and circuit analysis plots.

LE MENU

At work, we have XTREE on
most of the computers, and I
have never liked it. I have al-
ways felt that it was much eas-
ier and faster to tool around in
DOS than in XTREE. With the
Zenith version of DOS, its very
easy to locate files with the

INSET

The Graphics
and Text
Integrator

(c) Copyright 1986, 1987 - INSET Systems Inc.
All Rights Reserved
# — Trademark of INSET Systems Inc.

Note: This software is licensed for use on one PC
Thank you for your support!?

Release 2.2 A

puse Found : Left Button = RETURN : Right Button = ESCAPE

Use S for Small system, ~C for Capture only.
Screen driver installed...:
rinter driver installed..:
Efalllt PDP_UP kﬂy(S) [ ] :
Override Pop-Up key(s)....:

Full System Installed.

‘NINSET>

EGA .EXE
LJET.PRD
Left_Shift Ctrl
Alt Left_Shift I

SRenMoviird

November 1989
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- C:NINSET ' Y]
=1 Mane Hare Hane —L0G Mane Kane Hare
tﬁ " iset  exe —MUSE “
X inset  hlp —ST00LS I, 1
—a —TB9
IC M Hicrosoft bord inl L3108 User Neru
2 Lotes 1-2-3 hat ] 1 lisles
= F3  Motaode comand con —C C Chess
—[WGER M Circuit fmalysis hat — [NDOS L Llas Vegas Casino
- INSET IS Project Scheduling doc Lp[F F Flight Simlator
TBP % Vindous pix —CAF ) Doodler
X D  Grafplus (Screen Dump Progran) o —iC N Main Mem
—L0G S Schematic Capture I:g:m §  Quit (oy Gub)
—0USE Q@  Quit (Log Out)
—1ST00LS N Log Records Maimemance - CHES
—TBP [ Inset Graphics/Text
—UTIL C Cowenicatioss
LIS G Games
i MP-DIR{ 2-23-89 B:46p
Nopy Eeatoolhdic B0eleteBRem Tt
FIG. 3
"search" command, and you can Otherwise, the main menu is which I used previously. So this
also create a directory tree displayed. Certain selections on system actually saves disk

structure using "SEARCH/T". I
have always created batch files
to perform execution of the
various tasks that are necessary,
such as loading a program with
a simple one key command,
and was satisfied with that ap-
proach. However, an article in
the Feb. 1989 issue of RE-
MARK ("A Power User's
Shell", by Kevin R. Grantham)
made me look at Norton Com-
mander. I purchased a copy at
Egghead Software shortly after
reading the article.

Now, I won’t go into a lot
of detail on Norton Comman-
der, because the referenced ar-
ticle does a very good job.
Rather, I would like to explain
how the menus have been ar-
ranged for convenience in the
subject system, and maybe it
will give some of you some
ideas for your own systems. I
like the ability of Norton
Commander to create menus
and sub-menus. The sub-di-
rectories can each have a
menu, if desired, which is au-
tomatically displayed when that
sub-directory is the default.

the main menu change the de-
fault directory to one which
contains a sub-menu. There is
a selection on each sub-menu
which will return you to the
root directory and the main
menu. Fig. 2 shows the main
menu on my system, with the
Norton Commander panels in
the background. Now, I am
continually modifying my sys-
tem, as I suppose most people
do, so by the time this article
is printed (IF it is), the menus
will probably be different. But
that's the beauty of Norton
Commander; it makes reorga-
nization much easier.

On the main menu, func-
tion keys [F1-F6] have been
designated for most of the hot
keys, the remainder have been
assigned alphabetical charac-
ters. Most of these key code
functions are obvious, I'll ex-
plain those that are not quite so
apparent. As each of the pro-
grams or commands assigned to
these hot keys terminate, the
main menu is automatically
brought up. All of these menu
commands replace batch files

storage area by consolidating
many batch files into a few
menus.

Function key [F3] invokes
the DOS mode command to set
up the HP 7550A plotter con-
figuration on COMI.. [F4]
changes the default drive to D:
and invokes the Software
Carousel, which in turn loads
various BV Engineering soft-
ware programs. More about
that later. [D] for Grafplus is a
TSR (Terminate and Stay Resi-
dent) screen dump program for
outputting screen graphics to a
printer. [S] for Schematic Cap-
ture, invokes OrCad SDT, a
schematic capture program
which is on drive D.

There is an automatic log-
ging system which tracks the

-hours spent on the computer;

or rather, tracks the hours the
computer is on. The [Q]uit
command executes the Logout
program, which is written in
BASIC. When the computer is
powered up, or re-booted, the
Login program automatically
executes. These programs
maintain a file which reads the

40
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time on and time off. When the lator, Chess, and a couple of was created with Windows
file is full, a message prints out novelty games which my Paint. I have also created

on the screen after booting up.

The [M] command is for
maintaining  these  records,
when the file is full, which

happens about once a month.

The Inset program [I] al-
lows integrating text and
graphics. It, like Grafplus, is a
TSR program. I use this pro-
gram for writing technical re-
ports and papers where graphs
are needed along with the text.
For instance, a graph created
with one of the circuit analysis
programs can be saved, and
integrated into a document
being composed in WORD. The
Inset program has to be loaded
before creating the graph so it
can be saved, and it has to be
in memory before WORD is
loaded, in order to integrate
the text and graphics.

The communications sub-
menu accesses the directory
with the HUGMCP modem
communications program.
There is also a Games [G] sub-
menu which has Flight Simu-

granddaughter enjoys when she
is visiting. Both of these menus
have options which will return
you to the main menu, or you
can log out (Quit) directly from
that menu.

Fig. 3 shows the Games
menu. Behind the menu are the
left and right panels of Norton
Commander. I normally don’t
have the panels on, but turned
them on for this illustration.

INSET
As mentioned earlier, InSet
allows integrating text and

graphics in a word processor. I
have only used it with Mi-
crosoft Word, so my comments
are restricted to applications-
with Word.

I am doing this article
with Word and InSet. Except
for the title at the beginning of
the article, the graphics have
been created directly from the
screens  displaying Norton
Commander, or as in Figure 4,
from the Word screen. The title

graphics with Lotus 1-2-3 and
BY Engineering’s PCPLOT,
and integrated them into Word
documents. In each case, the
graphics is saved with InSet in
a PIX file format, and inserted
in the Word document at the
desired location.

The program is a little
awkward to use, but with some
practice, you can do a credible
job. The difficult part is locat-
ing the graphics in the text.
That is, Word 4.0 does not have
a WYSIWYG (what you see is
what you get) display. If you
are using a proportional spaced
typeface, such as Times Ro-
man, the spacing on the screen
for the text and the graphics is
not the same, because the
graphics is based on fixed
spacing. So the only thing you
can do, is make a few test runs
on the printer until the graph-
ics is located as you want it.

The graphics to be inte-
grated is first created and
saved before loading Word,
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unless it is a Word screen as in
figure 4. For instance, Figure 1
at the beginning of this article,
was saved right after I loaded
InSet. The "hot key" combina-
tion for InSet is <left-shift
control>. This combination
brings up a menu in the lower
two lines of the screen, which
allows you to Save or Modify
the displayed image, whatever
it is. Now, I wanted to save an
image with the Inset menu
showing for this article, but
couldn’t figure out how to do
it. When the "Save" command is
invoked, naturally the menu
disappears until the save oper-
ation is complete. I guess that
makes sense, because you
wouldn't ordinarily want that
menu showing at the bottom of
your graphics.

In the Word document,
you leave space for the graph-
ics, and place a "tag" in the
upper left hand corner of the
graphics area. The default
characters for the tag is
"[filename]" (without the
quotes); where "filename" is the
name given the graphics when
it was saved by InSet. It is au-
tomatically assigned a ".PIX"

Soltlayic Snlotioms, Tur.

m“dwmhum IIIIIIIII.I.IIIIIIII: m
fnount of EXPANDED memary to0 be used (max, 1536K): 1536k

(nax, 1792K): 179K
Total STORAGE resources to be used: 369K

Do you vant £0 make any changes 7 N

! Jiey For Previows Tnpet

Change Memory

> Softvare Carousel ver2R0

PIIONS=———

C nformation

1 lenane 1 Memary Partition

X Xill a Progran

H  Help Display On & Off

Fx F1 - F18 Suitches to the the progran
Progran as in SETUP Box

ti Move the hi-1ite, + Selects

Copyright 1986, 1967 by
Sof tlogic Solutions, Inc,
Manchester, M

=HELP [nforation=

This option vil] leave
this menu and return to
you care here
from, in partition Fi,

ﬁ SETUP M——'Iutal%!nﬁ

R, W
A, NPT
F4. ACIFIL
5. e
Fo. LCFIL
. Xe

DoAP
19, Memory Partition 9, Un-naned
Fi8, DOS FUNCTIONS

NEBEEEEREE

g

extension, which is not used in
the tag. InSet recognizes the
square brackets [], and looks
for a PIX tag within them.
Figure 4 is the Word screen for
this article directly beneath
figure 2 and figure 3. Figure 2
was saved as "NCMENU.PIX"
and figure 3 as "GAMES.PIX".
The numbers following the tags
in the illustration were put
there by Inset, and indicate the
size of the frame for the
graphics. As you can see, fig-
ure 2 was 32 columns wide and
figure 3 was 34 columns. I
corrected this later so they both
have 34 columns. This figure
was created by invoking Inset
with the <left-shift ctrl> key
combination. When the InSet
hot keys are invoked with a
pix tag on the screen, an out-
line forms where the graphics
image will be merged. This
outline can then be sized, both
vertically and horizontally. You
can also add text, and draw
lines and circles in this mode. I
added the caption and arrows
pointing to the "Tag" filenames.

As mentioned before, it
takes some practice to get the
printout to look as you want it,

FIG. 6

but it is much easier than the
old cut and paste method with
which I am very familiar; and
the end result is well worth the
effort.

SOFTWARE CAROUSEL

Software Carousel is a task
switching program. It is mem-
ory resident, and in fact uti-
lizes any type of memory that
your computer may have; ex-
tended or expanded. In addi-
tion, it will use available disk
space for temporary storage of
programs. It assigns memory
"partitions" for each program
assigned in a given situation.

In my system I have eight
programs, all related to elec-
tronic circuit design and/or
analysis, which can be loaded
into memory and switched be-
tween with Carousel. This is
very convenient, because, for
instance, I may be analyzing a
circuit with ACNAP and want
to do a Bode plot. I can switch
to PCPLOT, the screen plotting
program, and do a plot without
removing ACNAP or the cir-
cuit from memory.

When Software Carousel
first comes on, the screen in
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Figure 5 is shown. At this
point, you can modify the
memory resources which you
want to use with Carousel. It
automatically recognizes your
system memory and disk stor-
age capacity. It will use both
extended and expanded RAM
if you have it available. The
first time it is loaded, a file
called "CAROUSEL.OPT", or
Carousel Options file is cre-
ated. This can also be created
and/or modified with a text
editor. This allows you to
change memory and program
partition data.

Figure 6 is a view of the
Software Carousel menu. This
menu can be invoked at any
time by [Alt-Space] after
Carousel is loaded into mem-
ory. The programs listed under
"SETUP" are: [F1] ACNAP (AC
circuit analysis), [F2] SPP
(signal processing and FFT),
[F3] PCPLOT (graph plotting
software), [F4] ACTFIL (active
filter design software), [F5]
PDP (plotter driver program),
[F6] LCFIL (LC filter design
software), [F7] XFER (transfer
function analysis/synthesis
software), and [F8] DCNAP
(DC circuit analysis program).
[F10] has been reserved for
DOS functions. Under ordinary
conditions, this menu doesn’t
appear. It is used for setting up
the memory partitions, and
changing them. After Carousel
has been set up, it can be made
to automatically load the first
program [Fl]; and then each
succeeding program can be
loaded automatically with [Alt-
left shift]. After the programs
have been initially loaded, you
can switch between them with
[Alt-F#] using the appropriate
function key. Carousel uses any
memory that may be available,
and disk space for swapping
programs. Of course, when it is
swapping to the disk, it is
somewhat slower than in mem-
ory. Some speed is gained by

loading only part of the pro-
grams.

Normally, only those pro-
grams which will be used in a
particular session are loaded,
because it speeds up the
switching action. For instance,
there may be a new circuit de-
sign to analyze, so ACNAP,
SPP, PCPLOT, and PDP are
loaded. You can switch be-
tween these programs very
rapidly, because the switching
will take place solely in mem-
ory, not on the disk.

There are a number of
ways in  which  Software
Carousel can be utilized. I have
described how it is applied to
my particular needs. If, for in-
stance, you do a lot of writing,
you can have different chapters
of a book in each of the mem-
ory partitions. This is accom-
plished by starting your word
processor in each of the parti-
tions and loading a different
chapter for each partition. This
allows you to switch between
the chapters without saving
them. In effect, you are ex-
panding the memory capabili-
ties of your word processor.
Microsoft WORD is limited to
the base memory available in
the system. When it is installed
in Carousel partitions, each
partition can have 512K mem-
ory. The same game can be
played with spreadsheets, with
a different spreadsheet in each
partition.

CONCLUSIONS

I like Software Carousel; it
offers a lot of flexibility in the
work I do. Unfortunately,

when I am through with the -

programs it is running, due to
the nature of  Software
Carousel, I have to re-boot,
unless I am ready to quit for
the current session anyway.
Carousel literally takes com-
mand of your system. You can
still execute DOS commands,
but Norton Commander, for

instance, has to be re-loaded if
you want to use it. One prob-
lem is, Carousel uses memory
like its going out of style. Of
course, that’s really what it is
designed to do. It is a task
switching program, with which
you can switch from one pro-
gram to another, while still
maintaining both of them in
memory. You don't lose a thing
when you switch between the
various programs. And this
takes memory, a lot of it if you
have many programs to switch,

One of the problems com-
monly encountered with TSR
programs, is that they all want
to be the last one loaded. The
Norton Commander manual
claims that it is not a memory-
resident program and, as a re-
sult that it won't interfere with
other memory resident pro-
grams. I have a problem com-
prehending how it is not mem-
ory resident, It didn't appear to
cause any problems, at any
rate. However, care must be
exercised when using programs
such as Grafplus, Inset, and
Software Carousel. I was able
to hang the system when Inset
was in memory and Carousel
loaded. I did this to capture the
Carousel screens. I was able to
do that, but immediately after
the screen is "saved" by Inset,
the system would lock up. So
to capture the two Carousel
screens, I had to re-boot twice.

While doing a print-out
from WORD for this article,
the LaserJet ran out of paper,
which happens from time to
time, and the system hung
again. Fortunately, I had just
done a "save" before I started
the printout (I always do; I
learned that a long time ago!).
This was somehow related to
Inset, because it was in the
middle of doing one of the
graphics print-outs when it
hung up. If I use WORD for
doing text, without Inset
loaded, the print out simply
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aborts when the paper-out er-
ror occurs, and the system does
not hang up.

I have been practicing En-
gineering as a profession for
over 30 years. The transistor
was invented while I was in
college. I have witnessed a
number of metamorphoses in
the electronic industry; the
transition to transistors, IC’s,
digital electronics, and comput-
ers. I would have had difficulty
believing 30 years ago, the
power of the personal computer
I have in my home office to-
day. In minutes, I can solve
problems with it that would
have taken days or weeks to

solve 30 years ago. So with that
little bit of perspective, the
so-called "problems” mentioned
here are mere pittances!

PRODUCTS MENTIONED

Inset

Inset Systems, Inc.

71 Commerce Drive
Brookfield, CT 06804
(800)828-8088

Software Carousel
SoftLogic Solutions
530 Chestnut Street
Manchester NH 03101
(603)644-5555

BV Engineering
2023 Chicago Ave.
Suite B13

Riverside, CA 92507
(714)781-0252

Norton Commander

Peter Norton Computing

100 Wilshire Blvd.

9th Floor

Santa Monica, CA 90401
(213)319-2000 ¥

—

PC89LINK

This new product allows you Lo transfer files between an H/Z-
89/90 (running HDOS 2 or 3) and a PC compatible computer
at baud rates up to 19200. (It also works between two "89s or
two PC’s.) Only a simple serial cable is needed. HDOS and
MSDOS wildcards arc supported, so sending "*.*" sends the
entire disk or subdirectory — this eliminates the main incon-
venience of most file transfer programs. Order #150, $25.00
postpaid (two disk set, one HDOS one MSDOS).

HDOS 3 Printer Drivers

Our Ultimate Driver now supports HDOS 2.0, 3.0 and 3.02.
New features include programmable macros and support of
new Epson compatible escape codes. Under HDOS 3 and
higher, supports UNLOAD and other new HDOS commands.
The UPC driver, which prints H-19 graphics (also inverse,
double and triple width and/or height), has also been updated
for HDOS 3 support. If you already have one these drivers,
send $3 for one update, $5 for both updates. If you don’t al-
ready have our drivers, send $25 for a special combination of
BOTH drivers (you must mention this REMark ad!) Please
specify hard/soft sector diskettes, and printer type:
Epson/Compatible, NEC/C.1toh, Okidata, MPI. Call or write
if you have any questions.

EGAD

Graphics and Text Screen Print Package for VGA, EGA, and

CGA displays.

e Print any part of the screen ("crop box’ lets you use the cur-
sor keys Lo select any rectangular area).

e Enlarge graphics for emphasis (1, 2, 3, or 4 times).

e Color text and Color graphics print in color on color
printers. On monochrome printers, graphics print in black
and shades of gray (depending on printer resolution used).

@ SET program lets you determine a print color (or gray
shade) for each screen color. A different choice may be
made for each text and graphic mode. (Pick 16 printer
colors in Text mode, 4 colors in CGA 320x200 graphics, 2
colors in CGA 640x200, 16 colors in 640x350 and 640x480
EGA and VGA modes.)

The distribution disk includes drivers for these printers:
Epson and compatibles, Star NX-1000 Rainbow and Epson
JX-80 color, Xerox 4020, Dataproducts 8020, NEC-8023 and
C. Itoh 8510. A version [or the HP LaserJet series will be avail-
able in September 1989. Order # 270, $25.00 postpaid.

Lindley Systems 4257 Berwick Place,
Woodbridge, VA 22192 (703) 590-8890
Call or Write for Catalog and Product Information.

Reader Service #136
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How to Get your Gomputer
to Talk to your Refriderator

A Discussion of Computer Control
of Non-computer-related Devices

Via the A-Bus System

Zenith computers are provided with
a number of 1/O ports that allow them to
communicate with you, the user, as well
as other computers and a host of comput-
er peripherals. These peripherals could be
printers, modems, digitizers, frame grab-
bers, scanners, plotters, or any collection
of specialized pieces of equipment
whose numbers are increasing daily. As
awesome as this list is, all of the above de-
vices share one thing in common: They
are designed, either primarily or inciden-
tally, as computer-related devices. They
have a specialized mechanism for con-
necting to a PC, by a plug-in card, serial
port, or whatever. But what if you want to
have your computer talk to your refrigera-
tor? There is no RS-232 port next to the
compressor (not on the current crop of re-
frigerators, anyway). The following discus-
sion will explain one low-cost way to do
this.

No, | don't really think that anyone
would want to connect their refrigerator
to a computer. | have chosen this exam-
ple because it demonstrates the princi-
ples involved, as well as any other illustra-
tion | might have chosen (lights, alarms,
door openers, literally all the bells and
whistles you can imagine). If you can get
your computer to talk to your refrigerator,
you can connect it to almost any electrical
device. But how is this done?

If you are only concerned with tum-
ing the appliance on and off, then an X-10
system, such as the Heath BC-290P, might
work. For those who are unfamiliar with
the X-10 system, it consists of a controller
and a set of one or more modules. The
modules plug into a wall socket, the ap-
pliance to be controlled plugs into the
module. The controller can be operated
by either the human user by pushing a
button or, in this case, a computer via the
serial port. When given the command to,

William G. Nabor
2702 Huerta Street
Mission Viejo, CA 92692

say, turn on the appliance attached to

module #1, the controller sends a coded

pulse through the building wiring to all
the modules currently plugged in. If the
module is not #1, the pulse is ignored.

Module #1 senses that this pulse is meant

for it and turns on (or off, as the case may

be). Wonderful, but there are several limi-

tations to the X-10 system:

1. The modules must be plugged in to an
AC outlet on the controller’s side of
the nearest transformer and reasonably
near the controller. This is not a prob-
lem in your home, but what about
your place of business?

2. The controller can only switch on and
off 120 volt AC current (or in the case
of incandescent lights, dim them). If
you want to switch a low voltage and/
or DC circuit, then you must install a
120 volt relay.

3. The modules are about the size and
shape of a cigarette package and while
this is not large, several of these mod-
ules can take up an unreasonable
amount of space. Let's say you want to
create an annunciator panel with 8 LED
indicator lights. You would have to in-
stall 8 X-10 modules, together with 8
relays. This could easily consume more
space than you have. You cannot plug
in more than one module in a standard
duplex outlet (they won't fit). There--
fore, if you want to use more than one
module with the same outlet you have
to use adapters and/or extension
cords. Ugh!l

4. Switching is rather slow. The controller
must receive the command, then code
and send the pulse. This takes at least
2 seconds. While this is not a long
time, it does preclude using this sys-
tem for precision control. What's
more, only one command can be giv-
en every couple of seconds. You could

control several devices by plugging
them in to a single module, or into sev-
eral modules all of which are desig-
nated with the same code, but then
you give up the ability of controlling
them separately.

5. While the X-10 system is reasonably re-
liable, there are times when the mod-
ules fail to recognize their code and do
not respond. For critical applications
(turning off a pump, for example, when
the tank is full) this is too dangerous to
work. The human user might be able
to see this and hit the button again,
but the computer couldnt, which
leads to the biggest problem with the
X-10 system:

6. While you can easily get information
from the computer to the devices in
the field, there is no provision for
getting information back to the com-
puter. The computer can turn on the
refrigerator, but cannot determine the
inside temperature. Therefore, there is
no way of constructing a feedback
loop for real process control. The com-
puter must act blind — a major failing,

Of course, computer control of
equipment is too valuable a service to ig-
nore. There is a whole standard system,

IEEE 488, which provides first class meth-

ods of interfacing a computer with the

real world. The trouble here is that IEEE

488 systems are expensive and not always

easy to program. Most advertisements for

IEEE 488 systems do not list prices (well, if

you have to ask . . .). Also, the |EEE 488

cards, which come in a variety of different

configurations for different purposes,
each take up a slot in your computer. If
your needs expand beyond what you pur-
chased, you lose another slot. This can
easily necessitate more expense for an ex-
pansion box.

Enter the A-Bus system from Alpha
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Products of Darien, Connecticut. This col-
lection of modules and controllers is de-
signed to be affordable, easy to use, ver-
satile, and expandable without hogging
your computer’s resources. It is a very
good way to provide real-world connec-
tions for your Zenith computers, including
the Z-100 or ‘89. An A-bus system would
consist of a controller, power supply, and
one or more modules (somewhat like the
X-10 system mentioned above, but with
vastly improved versatility). There are 12
different kinds of modules and 3 types of
controllers. A single controller can man-
age up to 25 different modules, using spe-
cial cables from the controller to the mod-
ules and/or a “motherboard” that accepts
up to 5 modules. These can be “daisy-
chained” as needed, up to the 25 module
limit. It would be hard to come up with an
application that would require more than
25 modules (especially since most mod-
ules provide several individual I/O ports
each). If you did have such a need, then
you can add more controllers, each of
which can manage another 25 applica-
tions modules. You will need either an ex-
pansion slot or a serial port (but not both)
for each controller card, or else a serial
port and one or more A-bus “nodes”. No
software is available, the system is de-
signed to be accessed via standard BASIC
commands, such as OUT and IN or PEEK
and POKE, for which there are examples
given in the A-bus instructions. You can
also use other high-level languages (e.g.,
FORTRAN, C), but here you are on your
own for the exact syntax to comrespond to
BASIC’s IN and OUT commands as there
are no instructions for these languages in
the A-bus literature.

One of the nice features is that the
system is modular. You buy only what you
want, but you have to buy each piece
separately. As a minimum you will need a
controller, power supply, one applica-
tions module, a 50-conductor connector
cable, and BASIC (or other suitable high-
level languages). There is nothing proprie-
tary about the cables or power supplies,
you can make them yourself form readily
available parts, although | recommend
purchasing them directly from Alpha
Products. Any 12V DC supply will work, if
you have one already.

The Controller Cards

At the heart of the A-Bus system is
the controller. It provides the interface
between your computer and the applica-
tions cards. By separating the applications
and the computer interface in this way,
the A-bus system allows for 25 different
applications to be ganged together with-
out requiring any additional computer re-
sources. There are three different types of
controller cards: For expandable PC's
(e.g., Z-150, Z-248, Z-386) there is a plug-
in card that is inserted in an available slot
in the computer. Borrowing from mouse

terminology, | will call this type the “bus
controller”. There are versions for Zenith
PC's and clones, Apple, Tandy, and Com-
modore. For other types of computers
(e.g., Z-100, Z-89), there are two types of
serial controllers that connect via an RS-
232 serial port. The first serial controller is
just that, a controller card that connects
via a serial port with or without a modem.
The second one is like the first, but also
contains a nifty Intel on-board computer
complete with a special built-in BASIC in-
terpreter. This ultimate controller can be
programmed via your computer, then dis-
connected and allowed to do its thing on
its own, freeing your computer for other
work. At this point, the computer can
even be switched off. In short, this card is
a little computer in itself.

You may connect as many as 16 serial
controllers (of either type) to a single RS-
232 port by the use of an A-bus Serial
Node (one node per controller). You may
also put the serial controller(s) anywhere
in the world that has phone access and
connect them to your computer via a pair
of modems and your own communica-
tions software. You want to turn on the
lights in your home from your hotel room
in Tokyo and then confirm that they, in-
deed, went on? Plug in your SupersPort in
Tokyo and activate the A-bus serial con-
troller at your house, command the relay
card to activate relay #1, then query the
digital input card’s input #1 (connected to
a simple Radio Shack light sensing diode)
to see if there is light. While you are at it,
check on the temperature (analog input
card w/thermistor).

Connections

Applications modules plug into the
controller(s). Each module contains a 50-
pin edge card connector, which must be
connected to the corresponding 50-pin
header on the controller. These can be
daisy-chained together up to a 25-unit
limit. To do that, you need a 50-conduc-
tor cable with a 50-pin header connector
on one end and one edge connector for
each module on the other. You can make
one yourself, but it is wise to get one al-
ready made, as it's a little more involved
than making a simple D-25 serial cable. |
advise getting the CA-162 cable which
has two edge connectors, allowing for 2
modules to be attached. If you have more
than two applications modules, you
might want to go with the A-Bus “mother-
board”, a rigid aluminium frame with firm
slots for 5 modules. Again, these mothers
may be daisy-chained.

Power

Of course, the applications modules
must be powered. They need 12 Volts
DC. Any suitable power supply may be
used for this, or you can purchase one
from Alpha Systems. Usually, the connec-
tion is made via a mini plug (each module

has an appropriate jack), but you can sol-
der the connection if you are willing to
give up the warranty. A single power sup-
ply can power many modules. The actual
number depends on the modules and ap-
plications. For example, it takes more cur-
rent to activate 8 relays than one, and it
takes more power to activate a mechani-
cal relay than a transistor. If you daisy-
chain several modules, you need connect
the power supply to only one of them.
The 50-conductor cable devotes one pair
to supplying power to all modules con-
nected, including the serial controllers.
The bus controller, of course, is powered
by the computer.

Applications Modules
The business end of the system is the
applications module. Currently there are

12 different modules available, plus a pro-

totyping card if you want to cook up your

own. Together these do almost every-
thing you could reasonably want to do.

Here is a brief description of each:

1. Relay card: This card provides 8 indi-
vidual “industrial” mechanical SPST re-
lays. The computer can activate these
relays in any combination with a single
command. This card provides on-off
control, and is the counterpart of the
X-10 system, except that it will switch
any low-current (3 amps @ 30V DC or
120V AC resistive; 1.2 Amps @ 120V
inductive) device you attach. Think of
it as a card with 8 toggle switches that
the computer can flip at will.

2. Reed Relay card: This is the same as
the above, except that it uses reed re-
lays for switching extremely low (20
mA or less) current.

3. Analog Input card: This card allows you
to send eight analog (0 to +5 volts or 0
to +100V with a resistor) signals to the
computer. The card will, upon a com-
mand from the computer sample the
voltage at any of the 8 inputs and con-
vert this voltage to a number which the
computer can then use for further de-
cision making,

4, 12-bit Analog card: Same as above, but
asingle input in the range of -4 to +4V
DC or -100 to +100 V DC.

5. Digital to Analog converter: The oppo-
site of the previously mentioned ana-
log cards. This one takes a number
generated by the computer and con-

- vertsitinto a 0 to 8 V DC signal for out-
put.

6. 24-line TTL I/O card: This one controls
24 in and out analog signals.

7. Digital Input card: This accepts up to 8
incoming on-off signals of up to 100 V
DC and tells the computer which
channels are on or off. The connec-
tions are optically isolated so that the |
computer will not be damaged by the -
incoming voltage.

8. Digital Output Driver: Similar to the re-
lay cards, but provides its own voltage

46

November 1989



(250 mA @ 12 V) for directly activating
solenoids, relays and such.

9. Clock card: Provides a clock, calendar,
alarm, buzzer, and alarm relay for tim-
ing.

10. Touch-Tone Decoder card: This card

takes as input the tones generated by
a telephone-style touch-tone genera-
tor (not included) and converts them
into a number for the computer's
use.

11. Counter Timer: Use this to count
events (3 channels of input).

12. Stepper Motor Controller: This card is
used in conjunction with stepper
motors for robotic control applica-
tions.

More applications cards are prom-
ised in the future.

Use/Programming

The A-Bus system, as | said before, is
designed to be programmed using BASIC,
but other high-level languages can be
used. The BASIC commands needed for
most of the cards are INP and OUT. You
can refer to your Zenith documentation
for a complete description of these com-
mands, but what they do here is instruct
the computer to send a number to or re-
ceive one from a designated port. The
port in this case is the A-bus controller
card. The syntax of the command is OUT
X,Y or Y=INP(X). X represents the port ad-
dress where the data are to be sent (OUT)
or received (IN) and Y is the actual num-
ber to be sent or received. Since you must
tell the computer where you want the
number sent (the address), you must as-
sign the A-bus controller card and each
applications card a number representing
an instruction to the computer telling it
where to send or receive data. This is
done at the time of installation by insert-
ing a jumper into a well marked DIP sock-
et on the A-bus card. Because the ad-
dresses are hardware determined, they
are meant to remain the same for the du-
ration of the use of the A-bus system, but
they can be changed by removing the
card(s) and moving the jumper(s) — you
would then have to change all your A-
bus-using programs to reflect this change,
so it is a step not to be done for light or
trivial reasons. You must take care not to
assign the cards an address that conflicts
with another port you are using for some-
thing else. If you don't know what
addresses you are currently using, try leav-
ing the A-bus card at the default position
(0) and see by trial and error if it works. It
probably will. If not, reinstall the jumper
at another position.

The address you select for the con-
troller card becomes the base address for
the entire A-Bus system. For the purposes
of discussion, let's say you decided to set
the base address to 64. You would then
insert the jumper wire in the slot marked
64. Each application module must now

have its address set to a number that is
different from all other modules (but one
of them can be the same as the base ad-
dress on the controller). This is also done
by configuring jumpers. Again for discus-
sion, let's assume you are installing the re-
lay card and set its card address to 128.
The port address of the relay card then
becomes the base address (64) plus the
card address (128) or 192. A second appli-
cations card would have to have its card
address set to a number different from the
relay card’s 128. Let's say you install a dig-
ital input card and set its card address to
0. The port address of the input card
would then be the base address (64) plus
0 or 64.

To activate the relay card you would
then use the BASIC command OUT. The
command would be OUT X,Y; where X is
the port address of the card and Y is the
number code of one of the 8 relays on the
card. The 8 relays are assigned numbers 0,
1,2,3,4,5, 6, and 7. Their code is simply
the number 2 raised to the power of the
relay’s number. For example, the first relay
(#0) has the code of 20 or one. The eighth
relay (#7) is assigned the code 27 or 128.
To turn on the first relay, using our above
example, then, you would simply issue
the BASIC command OUT 128,1. Re-
member that the number 128 is the relay
card’s address, so the 128 in the OUT
command tells the computer to send the
number 1 to the relay card, which then in-
terprets that as a command to turn on re-
lay #1. To turn all relays off, send OUT
128,0. To tum on certain relays, add up
their codes and send that number. For ex-
ample, if you want to activate relays #0,1
and 6, send their total (1+2+64=69) —
OUT 128,69. To tumn relays #0 and 1 off
while leaving #6 on, send only the code
for #6 (64) — OUT 128,64. Whatever the
configuration the output card was in be-
fore this command was given, OUT
128,64 would turn off all relays but num-
ber 6, which would then be turned on (or
left on). You can also assign variables and
send the commands that way:

10 X=128

20 Y=2*6

3@ OUT X,Y

will also turn on relay #6 and tumn all oth-
ers off.

10 X=128

20 R=2+3+4

30 Y=2°R

49 OUT X,Y

would turn on relays #2,3, and 4 and turn
all others off.

The input card works the same gener-
al way, but in reverse. The command is
Y=INP(X), or in the case of our example
would be Y=INP(64). Remember that 64
is the address we chose for the input card.
Issuing this command would cause the in-
put card to return a number which the
computer would assign to the variable Y:
10 Y=INP(64)

20 PRINT Y

The input card assigns Y a value from
0 to 255, with 255 representing no con-
nections and 0 representing all eight con-
nections. Since this is somewhat the re-
verse of what humans would expect, then
changing line 10 above to
1@ Y=255-INP(64)
would retun the binary code of the
closed inputs. That is, if Y was 1, then the
input switch #1 was closed. If Y was 16,
then switch 4 (24) was closed. If Y was 24,
then switches 3 and 4 were closed (23 +
24 = 24), and so forth. Examples are given
in the instructions for the use of the bool-
ean logic functions (e.g., AND) to do “bit
masking” to return the actual number of
the switches closed without having to re-
sort to complicated programming. For ex-
ample, to test whether or not a particular
input is connected, use the commands
18 INPUT

"Which port do you wish to test";N
28 IF (INP(64) AND 2*N)=@ THEN PRINT
"Input "N" not connected"
3@ IF (INP(64) AND 2°N)<>@ THEN PRINT
"Input "N" not connected"

Line 10 asks the user to input the
number of the port he wishes to test.
Lines 20 and 30 do the checking and re-
port the results. These commands are not
any more difficult than most BASIC in-
structions and the examples given in the
instructions are adequate to let you take
full advantage of the A-bus system (even
if these instructions are not quite up to
Zenith standards).

The serial controllers are used by
opening up a COM channel and sending
the commands that way:

1@ OPEN "COM1:9600,N,8" AS #1

20 WRITE #1, X,1 'REM 'X'
in this case represents the serial
card's base address plus the output
card's address

Back to Your Refrigerator

Here, then would be a system to con-
trol your refrigerator. You would need a
controller card (set to port 0), relay (out-
put) card (set to port 2), digital input card
(set to port 4), analog input card (set to
port 8), mother board, power supply, ca-
ble, hook-up wire, 15A 12V power relay,
thermistor, and a few appropriate resistors
and capacitors. Use the output card’s #1
relay to drive the power relay. This power
relay would switch on the compressor
(which draws more power than the relay
card can safely handle). Use the output
card #2 relay directly to switch the light.
Wire the thermistor in series with the
power supply and the analog input’s #1
input. Using resistors, connect the power
relay’s output to the digital input card’s #1
input. Connect the light in parallel with
the digital input’s #2 input. Attach alarms
to the output card’s other relays. The pro-
gram could go something like this:
1@ CLS
20 IF (INP(4) AND 2)=@ THEN LOCATE

16,1: PRINT "Refrigerator is not on"
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30 IF (INP(4) AND 2)<>@ THEN LOCATE
18,1: PRINT "Refrigerator is on"
49 Y=INP(8)
50 Y=Y/CF 'REM CF is a calibration fact
or to convert the Y value to degrees
60 IF Y>4@ THEN OUT 2,1 ELSE OUT 2,0
78 IF Y>50 THEN OUT 2,8
8¢ Q$=INKEY$
9@ IF Q$="" THEN GOTO 20
1080 INPUT "Do you want the light on",L$
116 IF L$="Y" OR L$="y" THEN OUT 2,4
120 GOTO 18
Line 10 would clear the screen. Lines
20 and 30 test the digital input card (at
port 4) #1 input (21=2) to see if power is
coming from the power relay. If it is, then
we assume that power is also going to the
compressor and state that the refrigerator
is on (line 30). If not, then we assume that
the compressor is off and so state in line
20. Line 40 requests input from the analog
input card. This card is connected to the
thermistor which is placed inside the re-
frigerator. This device changes its re-
sistance with temperature, and since it is
in series with the 12V power supply,
sends a voltage from 0 to 12 to the input
card. The card then converts this voltage
to a number which is then calibrated by
the user to a temperature. If this tempera-
ture is greater than 40 degrees F, then we
activate the output card (port 2) #1 relay
(line 60), which turns on the compressor.
If the temperature is 40 degrees or less,
then we turn the compressor off (also line
60). If the temperature increases to more
than 50 degrees we activate the output

card’s #3 relay (8=23) which tums on an
alarm connected to relay #3 (line 70). Line
80 checks to see if the user wants to do
something. If the user has not pressed a
key, the program loops back to check the
status again (line 90). If the user has
pressed a key, then the program asks if he
wants to turn on the light (line 100). If he
answers Y(es), then relay #2 is activated
(line 100 - 4 = 22). If not, then we loop
back to the start. Magic!

Conclusions

Even if you have no immediate need
to interface your computer to the outside
world, the A-bus system is fun. We com-
puter hobbyists are well served by Alpha
Products and its A-bus system. The mod-
ules are simple, relatively inexpensive,
and easy to use. They would make excel-
lent Heathkits (hint, hint, Heath). What
you don’t get, however, is a snazzy box to
hide the works from view and accidental
damage. All you get are bare circuit
boards which (with the exception of the
bus controller) cannot be tucked away in-
side your computer's case out of harm'’s
way. You will be responsible to house
your A-bus system in some appropriate
manner to prevent, among other things,
shorting out any leads. The warranty is a
meager 90 days. However, there is no
reason to suspect that these cards would
not last as long as any card in your com-
puter. These drawbacks are a small price
to pay for the convenience of low-cost

access to the world outside the computer.

If you are interested in any way in us-
ing computers as a hobby these boards
are the best way of getting into environ-
mental control. For those who need to
use computers in this fashion and are on a
budget, the A-bus system is the cheapest
way to do it, and the cards do work as
advertized.

Products & Prices
Alpha Products
242-B West Avenue
Darien, CT 06820
(203) 656-1806

Ar-133 Bus Controller. .............. $69
SA-129 Serial Controller. .......... $149
Sp-127 Serial Controller

w/BASIC Processor. ............ $189
CA-163 2-ConductorCable ......... $34
PS-126 PowerSupply ............... $12
MB-120 Motherboard ............ $108
SN-128SerialNode ................ $49
AD-142 AnalogInput............. $142
AN-146 12-bit Analog Input . ...... $153
RE-140RelayCard ............... $142
RE-165 Reed RelayCard .......... $109
DA-147 Analog Qutput ........... $149
DG-148 24-Line TTLI/O ............ $72
IN-141 Digital Input .. .. ............ $65
ST-143 Digital Output .............. $78
CL-144 Clock w/Alarm ............. $98
PH-145 Touch-tone Decoder........ $87
PR-152 Prototyping Card ............$16
CT-150 CounterTimer............ $132

SC-149 Stepper Motor Controller . .
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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

» 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.
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