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BACK-TO-SCHOOL prices
for kit computers

At Heath/Zenith Computers & Electronics, we have the
Heathkit computer you need to start computing or to
increase your computer performance. No matter what
you want to build, we have it here. From our performance
leader, the HS-248-SX, to our expandable 158 model,

to our most affordable computer, the 148.

And look what you get!

Heathkit HS-248-S — AT-compatible. Includes 512K RAM,
8 MHz operating speed, zero wait states, 54" 1.2MB drive,
MS-DOS, Diagnostics, GW BASIC. ONLY $1599.95

Heathkit HS-248-SX — AT-compatible. Includes 512K
RAM, 8 MHz operating speed, zero wait states, 5%4" 1.2MB
drive, 20MB Winchester kit, MS-DOS, Diagnostics, GW
BASIC, Spreadsheet, Word Processor, Data Base, Com-
munications, Winchester controller card. ONLY $1999.95

Heathkit HS-158-H — PC/XT-compatible. Includes 512K
RAM, switchable 8 or 5 MHz operating speed, 5¥4" 360K
drive, MS-DOS 3.2, Diagnostics, Spreadsheet, Word
Processor, Data Base, Communications, mono and
color monitor capability. ONLY $699.95

Heathkit HS-148-H — PC-compatible. Includes 512K
RAM, switchable 8 or 5 MHz operating speed, 5Y4" 360K
drive, MS-DOS, Diagnostics, Spreadsheet, Word
Processor, Data Base, Communications, mono and
color monitor capability. ONLY $499.95

3 FREE Heath/Zenith Partnership Pack support
package available with computer purchase—a
$500 Value. See your Heathkit Catalog for details.

HUG Discount Does NOT Apply!
Available NOW at Heath/Zenith Computers & Electronics Centers in the U.S.

HS-248-S
HS-248-SX

HS-148-H
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That’s because HEPCAT runs with your
other programs, not over them. HEPCAT
(HUG Engineer’s and Programmer’s CAlcu-
lation Tool)is a powerful pop-up calculator
for all Heath/Zenith MS-DOS and Z-DOS
based computers. Unlike other pop-up
calculators, HEPCAT does not stop the cur-
rently running program while it is popped
up. That means that you can do calcula-
tions while your computer is busy with
something else. For example:

® While Lotus (tm) is loading a huge
spreadsheet, you can check your kid's
math homework.

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

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

HEPCAT is safe to pop-up during just about

any running program — even during disk

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

HEPCAT gets along with everyone . ..

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

|
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”The other cats get to s: along'

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

HEPCAT works harder. . .

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

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

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

HEPCAT eats less . . .

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

If you are tired of pop-ups that can only
sing solo, give HEPCAT a try. HEPCAT is
available from HUG as part no. 885-3045-
37 for $35.00. It works on any Z-100 PC,
Z-200 PC, or Z-100 (not PC) system and
any version of M5-DOS or Z-DOS.
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CONDOR Cataloging System
Dear HUG:

Just finished reading the May 1987 issue. As
always very informative. | was especially
interested in the article by Don Breslauer
regarding CONDOR Ill. | use CONDOR Il
extensively both in my office, as well as at
home. This has got to be one of the best,
and more importantly, easiest databases to
work with. While | am not a very good pro-
grammer, | have been able to turn some
fairly fancy tricks with CONDOR.

Don Breslauer had a very good idea in
establishing a cataloging system for
REMark articles. Attached is my version of
the same thing. | believe Don went a little
too far in creating command files. To be
sure they are necessary in the CONDOR
system. However, he should have just let
the system handle some of the work for
which he created command files, such as
ENTER, UPDATE and DISPLAY. By merely
pressing “END" at these routines, | return
to the menu. My exit procedure, allows me
to return to the default rather than the
logged on drive at the DOS.

I would appreciate hearing from others
who use CONDOR. Also, how about more
aritcles regarding this relational database
system and as to how it runs on a Z-120.

Peter W. Koch
8-29B Pinehurst Drive
Lakewood, NJ 08701

Figure 1

#EEEEERARERS REMark MENU A E R E R RS E R 3
1. Add records [ENTER REMARK]
2. Update records |UFDATE REMARK]
3. Display records [DISPLAY REMARK]
4. LIST/PRINT REMark by Author
[RUN AUTHOR]
5. LIST/PRINT REMark by Subject
[RUN SUBJECT]
6. Exit REMark to CONDOR or DOS
[RUN EXIT]

Figure 2

;Exit procedure from database to
CONDOR III or DOS
;Enter applicable default drive
i.e. A, B, C, etc. on line 12
:Syntax of RUN command is: RUN EXIT
*Message Select "C" to remain in
CONDOR or "D" to exit to DOS default
drive

c
D

*LET 81
*LET $1
*GET $1
*IF §l =¢C
ABORT
*ENDIF

*IF $1 =D
A:

SYSTEM
*ENDIF

Figure 3

;Procedure lists REMark by author

;Syntax of RUN command is: RUN AUTHOR

*Message Enter author in quotation
marks

*GET §1

*Message select "L" for LIST or "P"
for PRINT

*LET §2 =L
*LET 82 = P
*GET $2

*IF §2 =L

SELECT REMARK WHERE AUTHOR IS $1

SORT RESULT BY TITLE MONTH YEAR PAGE

LIST RESULT BY AUTHOR TITLE MONTH YEAR
PAGE

*ENDIF

*IF 82 = P

SELECT REMARK WHERE AUTHOR IS §1

SORT RESULT BY TITLE MONTH YEAR PAGE

TITLE TOP,5@,"REMark Articles by ", §1

PRINT RESULT BY TITLE MONTH YEAR PAGE

*ENDIF

HELP REMARK

Figure 4

;Procedure lists REMark by subject

;Syntax of RUN command is: RUN SUBJECT

*Message Enter subject enclosed in
quotation marks

*GET 81
*LET 82 = L
*LET 82 = P
*GET 82
*IF $2 = L

SELECT REMARK WHERE SUBJECTL = $1 OR
SUBJECT2 = §1 OR SUBJECT3 = $1 OR
SUBJECT4 = $1 OR SUBJECTS = §1

SORT RESULT BY AUTHOR TITLE MONTH YEAR

LIST RESULT BY AUTHOR TITLE MONTH YEAR
APPLICATION

*ENDIF

*IF §2 = P

SELECT REMARK WHERE SUBJECT1 = $1 OR
SUBJECT2 = $1 OR SUBJECT3 = $1 OR
SUBJECT4 = $1 OR SUBJECTS = §1

SORT RESULT BY AUTHOR TITLE MONTH YEAR

TITLE "$1 As Printed in REMark Magzine"

PRINT RESULT BY AUTHOR TITLE MONTH YEAR
APPLICATION

*ENDIF

HELP REMARK

8" Drives And My Z-241
Dear HUG:

Learning how to use 8" drives on my Z-241
has been an interesting experience |
thought other Huggies might find helpful.

| purchased a pairof Z-207-6 8" drives with
my low profile Z-111 when | acquired it

four years ago. | found them to be much
more useful than 5-1/4" drives forthe large
MS-FORTRAN programs | was writing, Be-
lieve it or not, | found having four floppy
drives to be very convenient. Gradually, |
upgraded my Z-100, adding a Z-205
board, a Z-217 10 meg Winchester drive,
and a 256K RAM + 8087 board from Jim
Hudson. By rough count, this computer has
over 600 chips in it.

About a year ago, | got a Z-241. | thought,
“Cee, wouldn'tit be nice if | could use my
8" drives with my Z-241. Then, if some-
thing happened to my Z-100, | would not
be without a place to use the very expen-
sive 8" drives and the 8" diskettes | had
been using as my primary backup medi-
um.” So I began to hunt foran 8" drive con-
troller that could be co-resident with the
existing floppy/hard disk controller in the
Z-241. | had seen the ads for Floppy Disk
Services in Computer Shopper and | called
them. They said they had a combination 5-
1/4"” and 8" controller made by Maynard
and a much more expensive one from
Flagstaff Engineering. The Maynard board
would require at least a custom device
driver, they said, and it probably wouldn't
work in the Z-241 because the Z-241
probably was not sufficiently AT-compa-
tible. I had justacquired a copy of MS-DOS
3.2 and | thought, “Well, let's give the de-
vice drivers in it a try first.” So | ordered the
Maynard board.

As it turned out, Floppy Disk Services was
right on both counts. | called Maynard and
asked for some assistance. They referred
me to Microtech Exports, 223 Forest Ave-
nue, Palo Alto, CA 94301. Microtech, |
learned, modifies the Maynard board and
sells a custom device driver foritalong with
a program which enables one to read and
write 8" and 5-1/4" CP/M disks. | sent
them my board and ordered the software.
Inless thataweek, | haditback. Nowthe 8"
drives seemed to make theright noises, but
all | got on the directory were zeros. Mr,
Corwin Nichols of Microtech, after walking
me through the diagnostics over the tele-
phone, concluded that the Zenith disk
‘controller did something different from the
one used in the IBM PCAT. | checked the
Technical Reference manual for the Z-241
and discovered that the disk controllerwas
the only board in the computer for which
there was not a schematic.

That's when the fun really began. | called
the Zenith regional office and got the num-
ber for technical support in Chicago. For
various reasons, “Jack” was never available
to talk and never returned my calls. Mr, Jim
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Miller, head of technical supportin Atlanta,
told me he had learned that the disk con-
trollerwas a third party board made by DTC
in Santa Clara and that was why they
(Zenith) had no schematics for it. He gave
me a number to call. | did. DTC was very
pleasant, but said they could not give out
the schematic. They did say that if Mr.
Nichols would call them, they were sure
they could answer his technical questions.
| asked Mr. Nichols to call them. He did.
Twice, in fact. He first talked to the market-
ing man to whom | had been referred and
then to a technical person who said the
board was done under contract to Zenith
and that the schematic could not be re-
leased without Zenith's written okay. Back
to square one. Mr. Nichols was convinced
that differences between the disk con-
troller IBM used and the DTC unit in my
Z-241 were responsible for my difficulties.
He assured me the Maynard controllerwith
his device driver worked in a PCAT.

Before | went to the trouble of verifying
that, | once again talked to Jim Miller and
laid out for him all that had happened. He
said he would send me an updated DTC
controller to try. When it arrived, | found
that the new board did not resemble the
board in my machine in any detail. | ex-
changed boards and found that | could
now format, write to, and read from 8" disk-
ettes using Microtech’s device driver
(which is called by CONFIG.SYS) and their
8" diskette format software. CHKDSK re-
ported atotal of 1.25+ Mbytes on the disk.
However, | could not read diskettes that
had been formatted on the same drives
when they were connected to the Z-100.
In fact, an attempt to read the directory on
such a diskette caused the computer to
lock up. With CP/M diskettes, the machine
made all the right noises when asked to
read the directory, but displayed nothing
on the screen. Upon learning of this de-
velopment, Mr. Nichols concluded that
the hardware was now satisfactory and that
a patch to the software would be required.
He asked me to send him the diskettes |
had been experimenting with. | did so.

In about 10 days, | had the diskettes back
with a new device driver, version 1.08.
Based on a limited amount of testing, |
have found that everything now works as it
should. | could not be more pleased. It's
the pleasant sort of sensation one receives
after a difficult quest has ended suc-
cessfully, like finishing a book or passing an
examination. | would like to take this op-
portunity to gratefully acknowledge Mr.
Nichols’ assistance, as well as that of Mr.
Miller.

Yours very truly,

Frederick O. Smetana, Professor
Mechanical and Aerospace Engineering
North Carolina State University
Raleigh, NC 27695-7910

AutoCAD Does Support The HI-80
Dear HUG:

The cover picture of the July 1987 issue of
REMark looks very much like one of the
sample drawings of AutoCAD (EC-1305). It
PROMPTs me to want to share a discovery
with members of H/ZUG who (1) yielded
to an impulse, like | did, and took advan-
tage of Jade Computer’s special price on
the Epson HI-80 Plotter, and (2) also own
AutoCAD.

Although its installation guide says other-
wise, AutoCAD does support the HI-80,
and it can plot the above mentioned pic-
ture. This is possible because Epson has
provided two command systems. (ACO),
which is Epson’s own system, and (AC1),
which is the Graphtec system.

AutoCAD directly supports the ROLAND
DG model DXY-800 which also uses the
Graphtech system, In my case, | use the
parallel printer interface and so does the
ROLAND. So, all | have to do is disconnect
the cable from my printerand connectit to
the HI-80 Plotter and it's ready to go.

Well, not exactly. There is a little more to
do:

1. Configure AutoCAD for Plotter Option
#14, Model 800. This is an 8-pen plot
ter, but the 4-pen HI-80 doesn’t care. It
will use pen 1 for pen 5, 2 for 6, 3 for 7,
and 4 for 8.

2. Set up batch files to command the Hi-
80 to use command system AC1. (This
can be accomplished by opening the
plotter case and turning dip switch 5
ON).

I use the following two batch files:

GO.BAT which is: PRINT AC1.AC1
ACAD
AC1.AC1 which is: ACl

Copy these two batch files to the ACAD
.EXE disk along with PRINT.COM,

To get started: Connect the plotter, insert
paper, turn the plotter ON, type GO and
then press RETURN. GO.BAT will send the
command AC1 to the plotterand then load
AutoCAD. It is as simple as that.

Well, not exactly. Nothing is perfect, ac-
cording to the AutoCAD installation guide.

AutoCAD does not Cap the Pens when it
has finished plotting. For this reason, it is
very important to manually press the ON/
OFF button and then the CAP/OFF button
before turning off the power to the plotter.
Failing to do this will leave the pens un-
capped and they will surely dry out (and it
will cost $8 to replace them).

Sincerely,

Robert F. Hassard
3466 Tice Creek Drive, #4
Walnut Creek, CA 94595

Chi Writer For The Science
And Engineering Community

Dear Jim:

Christopher Feuchter's “Equation Master”
as he described it in the August 1987 is-
sue of REMark, addresses a need felt by
many of us who work in the science and
engineering community; the need to be
able to write mathematical expressions
using a word processor. However, unless |
am missing something, it seems to me
that he is reinventing the wheel. | wrote
everything appearing in his Figure 1in less
than 20 minutes using Chi Writer just as it
came from the box with no special pro-
gramming or character design needed.

It is a shame to deprive Chris of the joy of
writing all of that code, but anyone who
does word processing which includes a
lot of mathematical formulas and equa-
tions should look at Chi Writer. It comes
with 14 different fonts available at the
press of a special function key, including
the complete greek alphabet and more
than enough math symbols to keep
Schrodinger, Maxwell, or any mortal hap-

py.

In addition, Chi Writer is a fairly well be-
haved word processor for such homely
tasks as writing books or letters to editors.
And finally, the price is right. It is free —
provided you can endure no documenta-
tion and commercial designed to prick
“your conscience every few thousand
keystrokes. You can get the program with-
out the commercial and with a very good
manual for under $100. Write to
Horstmann Software Design, P.O. Box
4544, Ann Arbor, Ml 48106.

Sincerely,
Robert R. Ludeman

4665 Greenfield Drive
Berrien Springs, M1 49103
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“What's On The Menu”
Dear HUG:

Enclosed you will find a letter from a
REMark reader (letter withheld -ed) who
has expressed some concemn over the
usability of the “What's On The Menu”
program that appeared in the June 1987
edition of REMark. This is the second let-
ter | have received on this subject. And al-
though this particular reader was less than
tactful, he may have brought to my atten-
tion a point which may not have been
clearly identified in my article — the spe-
cific applicability of the MENU.BAS pro-
gram. The program, as developed, was
written in GW-BASIC ver. 2.02 on an H/Z-
100. | believe some readers have at-
tempted to use the program on the newer
Heath/Zenith IBM compatibles, and in its
existing form, the program will not func-
tion. There are significant differences
when comparing H/Z-100 and IBM com-
patible GW-BASIC color and graphics
command usage. Consequently, several
modifications would be required to con-
vert the program for IBM compatible use.

Although | mentioned (in the Program
Development section) the H/Z-100, and
discussed its character’s size attributes —
which differ from the IBM compatibles —
this information may have been over-
looked by the zealous reader wanting to
use the program and then read about it
later. As | look back, | must admit that the
article could have been more clear on this
point. However, | assure the readers that
MENU.BAS works well on the H/Z-100.

Sincerely,
M. D. Zapolski, Sr.

226 West Avenue
Bridgeton, NJ 08302

MPI-99 Printer Ribbons
Dear HUG:

| am writing in response to Anthony
Placzek’'s letter requesting a source for
MPI-99 printer ribbons.

I would like to let all your readers know
that Studio Computers has been selling
ribbons for the MPI-99, MPI Sprinter and
MPI-150 printers for about five years. Al-
though we no longer sell the printers
themselves, we do supply a lot of cus-

tomers throughout the country with
accessories. We still do some repair work
on the MPI-150 models.

The MPI-99 and Sprinter ribbons sell for
$10.50, while the MPI-150s are $18.00
each. Shipping and handling is $3.00 per
order (not per ribbon). Orders are ac-
cepted by phone or mailed-in requests.
Payment can be made by VISA/
MasterCard, check or money order. Call
us at (313) 645-5365 or write us at Studio
Computers, 999 S. Adams, Birmingham,
MI 48011.

Studio Computers sells exclusively Zenith
Data Systems computers and selected
compatible accessories from various pop-
ular vendors. A free catalog is available
upon request. We have been in business
since 1979 serving the Heath/Zenith
community.

Thanks for providing a very informative
publication to the Heath/Zenith commu-
nity.

Sincerely,
Ray Massa

999 South Adams
Birmingham, MI 48011

How’s That Again?
Dear HUG:

We've always heard that truth is some-
times stranger than fiction. The following
is a good example of that. The paragraph
was received at an Air Force System Pro-
gram Office from a major contractor in
England, sent in response to a comment
made concerning errors in a flowchart in a
Computer Program Product Specification
document submitted for approval:

“The erroneous indicators were indeed
inserted inadvertently, the peccadillo be-
ing the concomitant consequence of the
utilization of a conceptually-sound al-
though  operationally-underdeveloped
computer-based iconographic system
rather than the employment of an inex-
perienced illustrator.”

Perfectly clear, right? It was certainly not
what was expected by the reviewer mak-
ing the comment. The original comment?
It was:

“There is a discrepancy with (two deci-
sion boxes). They both have three exit

points. How can this be? Hopefully, only
erroneous indicators have been inserted
inadvertently by an inexperienced illustra-
tor.”

Sincerely,
Edward W. Snyder

4045 Forest Ridge Boulevard
Dayton, OH 45424-4834

Minor Problems With The WH-8-64
Dear HUG:

The WH-8-64 Memory board modifica-
tion listed in REMark, July 1987 has a few
minor problems.

Two additional jumpers must be installed
on the memory board. These go at:

U62 Pin 14 to U54 Pin 17
U62 Pin 16 to U54 Pin 18

The Trionyx X/2 Card must be modified
also. It was originally hooked up to the
Heath 64K Ram Card using a positive go-
ing signal. This must be changed to a neg-
ative going signal. The jumpers (or resis-
tors) at A-E; B-F; C-H; and D-] must be re-
moved and jumpers installed at A-K; B-L;
C-M; D-N.

This completes the modification.
Rick Indiano

1080 Farnsworth Road S
Roch, NY 14623

Not Everyone Has Problems
With The EasyPC

Dear HUG:

After reading William G. Nabor’s letter in
“Buggin’ HUG”, July 1987, | am forced to
respond in defense of all those other peo-
ple who have installed the EasyPC with
minimum problems. These people have

“written articles or letters in REMark and

are:
Jim Buszkiewicz January 1986
Timothy ). Donovan August 1986

Lt. Col. Myles P. Somers  August 1986
Louise Mezzatesta October 1986
Charles E. Wiley November 1986
John Luongo November 1986

| also installed the UCI EasyPC in my H-
100 without any problems whatsoever. It
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has been running well over six months
with IBM software and no problems. No
problems were encountered with pins
during assembly. No problems were en-
countered with extraction of the ICs,
since | used the extractor furnished by
Heath when | originally assembled the H-
100 kit in 1983.

| can sympathize with Mr. Nabor's need
for Heath's flawless instructions instead of
the UCI instructions furnished with the
EasyPC kit. One must remember, howev-
er, that the UCI kit was released for use
about the same time that the H-100 was
no longer the shining jewel in the crown
of computers offered by Heath/Zenith. If
Heath had received directions to improve
the instructions it probably would have
been done. | can agree with him, that the
H-100 was a superior machine for its time.

His other complaint about having trouble
with his H/Z-100 software when he re-
turns to the H-100 mode amazed me. |
just have to press the “Z" key and the
flawless beauty of the original H/Z-100 in-
strument bursts forth from the UCI con-
straints. Absolutely no problems with old
software, except to reboot in DOS.

There is no rationality for me to go out
and buy an IBM PC. My UCI EasyPC an-
swers all my needs. The money | saved
also allows me to buy lots of inexpensive
IBM software.

I enjoy reading REMark despite its thin-
ness. Dr. Roberts’ assembly language

program “Scroll” is a gem in the July issue.
I would like to see a good article on how
to convert portions of the 768k of mem-
ory now on my H-100 for RAM disk pur-
poses to store, for instance, all of the
Peachtext Word Processor for faster letter
writing. Since | use both a matrix and a
daisywheel printer, it would be nice to
have just a simple second port conversion
on how to add on to the single port fur-
nished with the EasyPC.

Jim Eilers
1800 Rolling Hills Court
Bartlesville, OK 74006

Would Like To Donate Software
Dear HUG:

| have some Z-100 software that | would
like to donate to a charitable/educational
institute. The software includes Condor
rDBMS, Peachtext 5000 and Microsoft
Pascal.

Ralph Seiler
377 E. Leslie Avenue
Salt Lake City, UT 84115

Needs A Terminology Dictionary
Dear HUG:

| would like to suggest that someone, in
the near future, write a short article ex-

plaining some of the terminology used in
REMark. | use a Z-248 in a government in-
stallation and | simply do not have the
time to become familiar with all of the ter-
minology associated with such a complex
system. About 50-75 percent of the time,
| cannot follow an article because of ter-
minology. For example, in the current is-
sue (Sept. ‘87), on page 11 is a letter
which talks about “Program Segment
Prefixes”, “Memory Control Blocks” and
commands, such as “SET COMSPEC=", |
have no idea what these terms mean.

Another comment. | see very little in the
way of discussion of real-life application
problems. | use dBASE Il to manage sev-
eral data files of more than 6,000 records
and have managed by experimentation to
write several fairly sophisticated menu-
driven retrieval and editing programs. We
are literally at the point where our work
could not be done with any degree of ef-
ficiency without this database, which is in-
stalled on ten separate computers. In
some cases, | have spent hours trying to
solve certain programming problems be-
cause the dBASE lll manual simply does
not adequately cover certain commands.
As for the Zenith customer support center
(since their reorganization, a separate line
has been set up for government users),
they have yet to return any phone calls. |
have thus written them off as a joke.

| am not totally negative. | am simply air-
ing some long-standing gripes. REMark is a
good magazine and | have on occasion

*

*

* LOGITECH MOUSE AND PLUS SOFTWARE

(includes programable popup menus)

LOGITECH CADD SOLUTION
(Logitech Mouse, Plus, & GenericCADD)

LOGITECH PAINT SOLUTION
(Logitech Mouse, Plus, & PC Paint)

FOR H/Z COMPUTERS

$95

$153

$119

LOGITECH PUBLISHING SOLUTION $148

(Logitech Mouse, Plus, & Publisher)

HOGWARE COMPANY

470 BELLEVIEW  ST. LOUIS, MO 63119

(314) 962-7833

MC VISA check (add $4 s/h)

ATTENTION Z100 OWNERS: Use the Logitech mouse with ShowOff and MS Windcws
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used some tip or program from various is-
sues. | also appreciate the use of the HUGC
BBS at no extra cost.

In closing, if anyone is using dBASE Il and
experiencing programming problems,
drop me a line. Maybe | have already ex-
perienced the same problem and know
the fix for it.

Sincerely,

D. R. Cool

Defense Electronics Supply Center
DESC-ECS

Dayton, OH 45444

Won't Operate Properly
Dear HUG:

I have an H-89 with the HDOS operating
system.

Recently, | purchased a Radio Shack
DMP-130 printer that will interface serial
or parallel.

| installed an HA-88-3 serial interface card
in the computer.

Problem is, | have not been able to get
the printer to operate properly.

I would appreciate hearing from anyone
who may have successfully accomplished
the above and how he did it.

Sincerely,
Harold G. Quillen

5603 McGregor Court
Fayetteville, NC 28304

Heath/Zenith Stands Behind Products
Dear HUG:

Recently, | had a problem with a ZDS
program and some communications with
the company which seemed to have fall-
en in the crack.

But it hadn’t, and the problem was
overwhelmingly resolved by Heath, more
than meeting my expectations.

For you newcomers, you'll be glad you
joined HUG and the Heath/Zenith family.
They really do stand behind their prod-
ucts and their customers, and that’s a rari-

ty today, particularly in the computer bus-
iness!!

Thank you Heath. I'm glad | came aboard,
you HUGGIES will be, too.

Kindest regards,
Rodney E. Cavin

P.O. Box 507
Altamonte Springs, FL 32701

A Solution To DEC Printers
Dear HUG:

From the latest REMark issue, the problem
with the DEC LQP02 is common to all
users of DEC and IBM PC equipment. The
problem is that the LQP02 (and all DEC
printers) only recognizes XON/XOFF pro-
tocol and the PC compatibles only recog-
nize hardware handshake.

The cheap solution is to slow down the
serial port to 300 baud and use continu-
ous form paper so the buffer doesn't
overflow. The best solution is from a com-
pany called GOLD KEY ELECTRONICS
who make numerous converters that
work!

Their converter hooks up between the
IBM parallel cable and the RS-232 cable
to the DEC printer. It includes a print
buffer (16-64k) and plugs into a power
outlet. So far everything | have tried works
perfectly, and I'm now running the LQP02
at 9600 baud, 8 bits, no parity. The price
for this is $149-229, and it's saved my san-
ity.

It works with any DEC printer, and I'm rea-
sonably sure it will work with any XON/
XOFF device and save your serial ports,
eg. HP Laser, etc.

Their address: P.O. Box 186, Goffstown,
NH 03045. Phone: (603) 625-8518.

Richard L. Gristak
7474 E. Arkansas #15-5
Denver, CO 80231

The C-7 Logitech Mouse, AutoCAD,
And The H/Z-100

Dear HUG:

A mouse is @ mouse is a mouse is simply
just not true. | am an H/Z-100 orphan,

and | have a problem with a Logitech C-7
LogiMouse, AutoCAD version 2.18, and
Microsoft Windows (MS-3063-30).

The problem is that the LogiMouse will
not work with either of these programs.
Although Logitech advertises that the C-7
mouse supports AutoCAD, they also say
that they do not support the H/Z-100.
Autodesk says that they do not support
any mouse that misuses the serial port by
sapping power from it. And they may be
correct in as much as the 1488 line driver
has a cutoff at 10 ma.

Heath says “bring your computer in and
we'll fool around with it and see what we
can come up with”. As for Windows, nat-
urally, the manual (page xviii) says you
must use a Microsoft Mouse.

Incidentally, my C-7 LogiMouse works
beautifully with Doodler V.

Before | invest more money on mice and
accumulate a useless harem, | would very
much appreciate hearing from any HUG
H/Z-100 member who is using a mouse
with AutoCAD version 2.18, or Microsoft
Windows. Naturally, | would prefer to
know how to use my C-7 mouse, but |
would settle for advise on what mouse is
best suited for the H/Z-100. | was intrigued
with the idea of no separate power supply,
but if | must, I'll give up on that idea.

Sincerely,

Robert F. Hassard
3466 Tice Creek Drive, #4
Walnut Creek, CA 94595

Emulator Board For The Z-158?
Dear HUG:

| hope that the many HUGgies out there
can help me with this one.

Quadram  manufactures and  sells
Quadlink, a plug-in board that enables an

- IBM PC or XT to emulate an Apple Il+/e/
¢ and run most Apple software under
DOS and ProDOS. When | called
Quadram to see if the Quadlink was com-
patible with my Z-158, they said it was
not. (By the way, Quadram was very good
about returning all phone calls until my
concerns were addressed).

The question is: Does anyone manufac-
ture an Apple emulator board that will run

Continued on Page 27
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PC Compatibles =

| have to relate this tale our neighbor
Strothers Pope, a retired gynecologist who
has seen many interesting things, just fin-
ished telling me. It's about how he saved
the life of possibly the only elephant ever
to reside in Camden, South Carolina.
There’s a moral to this story, of course,
but | couldn't resist sharing it even if there
wasn't.

Cotton is grown here. Some years ago an
imaginative farmer in Camden had the
bright idea to use one elephant instead of
several mules to cultivate his fields. After
all, he figured, an elephant is stronger and
has more endurance. But a time came
when the farmer decided that the
elephant was more trouble than it was
worth. It ate too much, was unruly, and
left a wake of things and trampled plants
as it walked.

That's what the farmer confided to Dr.
Pope in a telephone call. Since the good
doctor is well known in these parts for his
interest in Africa, might he perhaps have
an elephant gun? He did. Could the good
doctor then perform the farmer a small
service by journeying up to Camden with
that elephant gun and perhaps killing the
elephant? He could.

“Instead | saved that beast’s life,” drawled
Dr. Pope while we were standing on our
lawns this morning chatting,

“How?” | asked, with an odd feeling |
would be sorry whether | did or didn't.

“l simply inquired of the gentleman
where he intended to bury such a very
large elephant. It turned out that he had
put no more planning into the elephant’s
disposal than he had into its acquisition. |
counseled with him until he concluded
that it made more sense to give the live
animal to a traveling circus. Which the
farmer did. So you see, | saved that ele-
phant’s life.”

I excused myself and trudged across the
lawn, around behind the house, to my
small office so | could immediately pre-
serve this elephantine bit of South Caroli-
na lore.

The Camden Elephant has a great deal to
do with computers. Dr. Pope told me its
story at one of those times when several
seemingly unrelated incidents turned out
to point in the direction of Camden. A
few months ago at COMDEX in Atlanta,
for example, | met Adam Obsorne. He's
now the President of Paperback Software,
but several years ago was the President of
Osborne  Computer Corp.,  which
introduced the first real portable
microcomputer. If you use a Zenith Z-171
or any other portable micro, you owe
homage to Osborne. A more important
contribution he made then, | think, was a

Mainstream
Computing

Joseph Katz

103 South Edisto Avenue
Columbia, SC 29205
Copyright (C) 1987, by Joseph Katz. All Rights Reserved.

statement on the order of “Sometimes
the merely adequate is what you really
need.” I've paraphrased from memory,
but | think the sense of his statement is
right enough. Osborne was ridiculed by
many people for that remark then. But a
lot of things have been happening lately
that make me think he was absolutely
right.

I'm thinking specifically about database
managers now, but the point applies to
other things too. Sometimes “the best”--
like the Camden Elephant--is so powerful
for a specific situation that it’s just not as
good as something less ambitious but
more focused. Of course I'm not praising
mediocrity. What I'm saying is that there
are many times when you'll get more ac-
complished in less time with a needle
than with an icepick. Let me put some
new software on the table to show you
what | mean.

" Buttonware’s PC-File+

Of course Ashton-Tate's dBASE Il Plus--
the most recent offering in the dBASE line
of database management programs--is
good, and powerful, and justly among the
classics of microcomputer software. |'ve
nearly always had a dBASE, almost from
the time Wayne Ratliff first introduced it
under the name “Vulcan,” long enough
so | can claim to have grown up with it.

November 1987
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And often dBASE is exactly the right tool
‘for me, especially when | take into ac-
count time | save because it's a familiar
tool. | still like it for custom applications.

But I've come to realize (thanks to a
number of you who have been nagging
me so persistently) that in many situations
dBASE is like the Camden Elephant. There
| am programming a complete application
from the ground up using dBASE IIl Plus
when something smaller, more agile, and
more sharply focused would do what |
need in much less time and better too.
But for a long time | didn’t believe it, and
wouldn’t have believed it even if you
painted the lesson on both sides of the
Camden Elephant and paraded the beast
through my bedroom. Friends | respect
had told me to look seriously at Jim
Button’s PC-File database managers, and |
did once to placate them, then came
away with my own prejudices ratified.
Now | know better and I'm happy to
apologize to my good and patient friends
whose advice | ignored for so long.

Free evaluation copies of PC-File and its
descendants have been distributed

widely so you can explore the program
and pay a registration fee only if you
decide to continue using it. A few years
ago | got one of those ““shareware” copies
of PC-File, gave it a try, and decided that
the thing simply didn’t have the features |
needed. | continued doing everything in
dBASE II then. But | was not right. Part of
what led me to be not right about
whichever version of PC-File | evaluated
then was that Button supplied only a
partial manual on those disks. The full
manual would come only after you regi-
stered, which | was not about to do be-
cause | didn’t see that the program had
the features | needed, because the
shareware disks didn't have the full manu-
al. Circular, right? Well, now either Jim
Button or | have become wiser.

The full manual is on the evaluation disks
of PC-File+ (the latest version), so | didn't
have my old excuse to resist my persistent
friends. (You get support and the manual
in book form when you register, which
you ought to do for your own sake as well
as the benefit of Jim Button’s family.) With
the full manual and the program in front
of me, | spent a little time working

PC-File+

through the building of a database | des-
perately needed for real right then. A few
months ago would have been better, but |
hadn’t had the time to do it in dBASE IlI
Plus.

My PC-File+ database management “pro-
gram" was complete in about five minutes
and | nearly keeled over in disbelief. Five
minutes. And it worked just the way |
wanted it to. It still does and I'm still
using it.

PC-File+ is an excellent tool for managing
either a flat file or a reasonably complex
relational database. If you know about
database managers you'll be bored by my
explanation that a flat file is like a stack of
cards that are preprinted forms for record-
ing data: name, company name, address,
city, state, and ZIP code, for example. The
cards are separate from one another.

Add relational capabilities and you link
the cards according to data they have in
common--the “relations.” Let's say you
need to build a mailing list of employees
in two different companies located in two
different states. After a while you'll get

The current file is C:\PCFILENPRODUCTS

There are Z records,
This disk can hold

in unsorted sequence
approximately 438 more records

Add a new record
Find a record

F1
F2

Global operations
Letter uriting
Reports

Sort

Utilities

A
F
G
L
R
=
u
M

(AR1t)F8
(ALtOFI
(AltOH

a4

Menu of smart keys

Teach mode on/off
Quit this database
HELP

Please reply
Type a command,

Tl
or press a function key »F«

Figure 1. Main menu for a PC File+ database. (I did this screen shot and all others this month with
SymSoft's HotShot, and I produced camera ready copy with PageMaker.)
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kind of irritated about having to type into
your database anything more than the
person’s and company’'s name: everyone
in that particular company is going to
have the same address, city, state, and ZIP
code, so why in the world do you have to
enter all that stuff over and over again for
each company? What you need is a
database manager that will let you
establish the name of each company as a
relation to its address, city, state, and ZIP
code. You enter that information only
once for each of the two companies, and
the information is stored in a file of its
own, perhaps called something
unimaginative like “COMPANY.” (I've
learned to place a premium on
unimaginative, and therefore easily
remembered, names for everything in a
database. The cute stuff trips me up later.)
Then, if you're using a relational database
manager, you type only the name of a
person’s company when you're entering
data for the person. The database
manager recognizes the relationship
(because you've programmed it to do so)
between the company name and the rest
of the stuff, which you therefore never

have to type again. A nice bonus,

change companies, all you need do is
change the company name. The relational
database manager links those mobile
people to their new addresses and such.
If your database manager had only flat-
file capabilities, with no relational capabil-
ity, you'd probably be tempted to do fre-
quent mailings about the virtues of stable
employment. With a relational database

nose if those guys bounce back and forth

does the real work.

powerful relational capabilities. You could

files containing salaries,
taxes, vacation schedules, race, religion,

stuff that really are none of your business.
You need a pretty sophisticated relational
database manager to do all that, and PC-

obviously, is that if people on your list

manager, though, it's no skin off your
between the two companies every other
day. The relational database manager
Of course you can do a great deal with a
database manager that has extraordinarily
add each employee’s social security
number, for example, and link it to other

withholding

political leanings, and all sorts of other

File+ will.

Because PC-File+ is menu driven and
extremely well designed, it's simple to set
up a new database on the fly. You can
either “paint” an entry screen with your
field names or enter the names in a list
and have PC-File+ arrange them for you.
The latter is the “fast” method of creation,
and it is indeed fast: immediately
afterwards you get the main menu for
using your database (see Figure 1). At this
point your database is ready to accept
data. I'm sorry if | went too fast for you:
it's so simple a process | can't go much
slower.

You do fancier stuff, if you'd like, by then
choosing the “Utilities” option from the
main menu and editing the resulting
database definition for some simple but
useful “masks” through which you can
control data entry or formatting. For ex-
ample you can force selected fields to ac-
cept only alphabetic data, and even only
uppercase alphabetical data. As another
example, you can format the entry of
dates into one of several conventional

REPORT MENU

Output to Printer.
Number of copies
Do Detail lines?
Do Subtotals?
Left margin (extra spaces)
Page length (in “lines™)

Type size (Normal/Compressed)
Remove blank lines and spaces
Flip~data active?

Print All or Selected records

Screen,

or Disk

P/S/D
1-3
YN
Y/N
B8-33

N/C
Y/N
Y/N
A/S

Please respond.

Press (Esc?) to return to PC-File+ menu

Press (F18) uwhen complete.

Figure 2. Note that this PC File+ report menu gives the option to “flip” data separated by a
tilde (“~”) in a field: “Katz~Matthew L.” can be printed as either “Matthew L. Katz” or “Katz,

Matthew L.”
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formats: month, day, and year; vyear,
month, and day; and day, month, and
year. (I miss having a predetermined mask
for telephone numbers. Although
Buttonware's Tech Support came up with
a clever workaround, | still miss it.) You
also can edit the database definition to
make some fields contain “constants”
(default data, such as the State in which
you sell most of the Widgets your compa-
ny makes) that nevertheless can be edited
if the operator encounters an exception.
That's handy. So is the ability to make a
field “relational,” perhaps to look up in a
separate database the single-unit price of
your Widgets, Then, since you also can
make certain fields “calculated,” you can
have your database calculate how much
to charge for the three Widgets ordered
by a customer. Lo and behold, you have
the basis for an automated invoicing sys-
tem. As I've said, you can do fancy stuff
with PC-File+.

You also can do fancy stuff after your
database is operational. One thing that
really annoys me about many database
managers, including dBASE Il Plus, is the
need to decide in advance how you want

names entered: first and last, or last and
first. You can play that game with PC-
File+, or you can choose to ignore it en-
tirely. Many of my on-the-fly databases
take the latter way out and simply have a
field called “Name.” An entry in it might
look like this: “Katz~Matthew L.” The tilde
character (“~") is a “flip” signal. When the
time comes to print a report, you have the
option to flip data on either side of the
marker, making the field produce “Mat-
thew L. Katz"” (see Figure 2). | vote knight-
hood to Jim Button for that slick feature.

Your reports from PC-File+ can be either
slick or functional. Those are relative
terms because the functional report
formats from PC-File+ are similar to those
I labor to produce in dBASE Il Plus. But in
PC-File+ they're standard reports
generated by choosing one of a few menu
options. (They're the equivalent of the
“fast” option for building the database
itself) Or you can slick things up by
painting your desired report format on the
screen. Or you can choose to get your
hands dirty and use the PC- File+ com-
mand language to do something really

IMPORT A FILE

complex. Or you can cheat by having PC-
File+ generate one of those other report
formats and then run your own editor on
the file to modify the thing to suit your
own baroque tastes. But | would advise
against doing the hard stuff until you are
familiar with PC-File+ and its command
language. It won't take long--maybe a few
hours--if you know your way around
microcomputer database managers from
the inside.

PC-File+ has such modest requirements
that only the minimum of 384KB of RAM
and version 2 of MS-DOS need
mentioning. Its specifications are worth
skimming: up to 71 databases open
simultaneously (you can do lots of
relations); up to 1,665 characters in a field;
up to 70 fields per database; up to 65,533
records per database; up to 10 sort fields.
One splendid feature of PC-File+ that
doesn’'t appear in the summary is the
program'’s provision for a “superfield”--
which means “a big field"”--the maximum
size of which depends on the number of
fields you use for the record. With ten
fields in the record, for example, your
superfield can be up to 945 characters--

PC-Calc
DIF

XECHTUTIITMoNOw

.

Fixed length
Mail-merge
Peachtext

Text editor (SDF)
User—defined field delimiter
Word Perfect
Compressed

dBASE ,DBF files
(by ButtonWare)
Uisicalc,
random files)
(comma—delimited)

1 field per line)
fixed length,

(i.e.
Cl.'es

(i.e.
ci.e;

(by PC-File export)

etc.)

c/r)

Please reply 11!
" u

hat is the format of the input file7? »X<« ]

Figure 3. The PC-File+ data import options allow it to accept.data from practially any

program.
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which makes a nice block for recording
comments. PC-File+ makes fixed length
databases, same as dBASE Ill Plus, so
empty fields take up the same disk space
as fields filled to capacity in every record.
Buttonware bills PC-File+ as “The Most
Popular Database in the World.” | can
believe it. The program is a full-featured,
powerful database program that at the
same time is easier to use than any other
of its kind I've seen. It's not merely “user
friendly:” it's downright easy-to-use.
Everyone | know who uses the program
praises its online help, “teach’”” mode, and
manual. | think the online help is okay,
but not great. It's not really context
sensitive, 50 you get the same overview of
what to do no matter where you are in a
menu when you ask for help. The “teach”
mode simply turns on the online help so
it shifts appropriately as you move
through the menus. You might like the
feature more than | do: | tend to reach for
a book when | need help. (Consider my
profession.) | think the manual is okay
too, but also not great. There's a great
deal of good information, but often
there's a trickle when | want a torrent. No-
where, for example, is there even a sug-

Database exported:

gestion about potential uses for a
superfield. Nope, | haven't forgotten how
bad the dBASE manuals used to be and
that many of us survived them neverthe-
less. | guess I'm holding Jim Button to an
extremely high standard because he de-
serves to be judged by that standard. PC-
File+ is a bargain at the $69.95 registration
fee. Only a churl would use the program
without registering it. All others (except
churls) get support, full access to
Buttonware’s bulletin board (206/454-
2629) from which evaluation copies of
the latest Buttonware programs can be
downloaded, and the printed,
paperbound manual.

Powerline Systems’ Jupiter

| can't believe Dr. Pope also told John
Preusse of Powerline Systems about the
Camden Elephant, but when a copy of
Jupiter arrived the very next day |
wondered if he had heard the story too.
Although Jupiter is a much more special-
ized database management program than
PC-File+, the two reflect similar drives to-
wards a sharply-focused tool instead of a
lumbering giant.

EXPORT A DATABASE

Powerline Systems bills Jupiter as “a Rec-
ords Management System’--a program
optimized to manage certain kinds of
information about people. You can't use
Jupiter to keep an inventory of Widgets
you make. Switch the focus from your
Widgets to the customers who buy them,
however, and Jupiter comes into its own.
Jupiter is prefabricated for its purpose of
managing data about people. Every part
of it is efficient, well organized, and easy
to use. The main menu reproduced as Fig-
ure 5 shows what | mean.

The way Jupiter works is to key on the
people in your database. There are three
“frames” (Jupiter's term) per person.
Think of the frames as a group of three in-
dex cards paperclipped together.

Frame one (Figure 6) is where you put
basic data, with slots for six categories you
define as you please and one
“miscellaneous” slot you can vary from
person to person. Jupiter is programmed
to help you slide data into this frame. For
example it capitalizes the initial letters of
last and first names (so you can simply
bang data into your database without

C:\PCFILENPRODUCTS

DIF

Sylk

x:CC*—]M:‘U:L‘"’IUnm

Fixed length
Lotus PRN
Mail—-merge
Peachtext

Text editor (SDF)
User—defined delimiters
Uisicalc

Word Perfect
Compressed

dBASE .DBF files
PC-Calc (by ButtonUare>
Uisicale,

random files)

(i.e.
(i.e.

(i.e.

(i.e.

(comma—delimited)
1 field per line)
(Microsoft Multiplan)

fixed length,

(by PC-File export)

etc.)

c/r)

Please reply 1I
[Llhich format do you want to export to?7 »X«

Figure 4. Options to export a PC-File+ database include “user-defined” delimiters, which allow use
of data with unlisted programs such as XyWrite III Plus.
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worrying about the shift keys), and vali-
dates phone numbers and zip codes as
they are entered.

Frame two is space for a memorandum of
the kind in Figure 7. It's a free-form field,
and one of several ways to retrieve rec-
ords is by searching for words in these
memos. One of the few awkwardnesses
in Jupiter is the relatively unsophisticated
editing features in this memo frame. For
example there’'s no automatic word wrap
(which is not apparent in my illustration),
so words often will spill disconcertingly
from the end of one line to the beginning
of the next.

Frame three (Figure 8) is Jupiter's homage
to Mammon: here's where you keep track
of up to twelve financial transactions for
each person. In addition to the usual in-
formation, Jupiter also offers space for a
“Mark”-- which means anything you
want. It's a Boolean field in which an
asterisk signifies “True/False,” “Yes/No,”
“Paid/Unpaid,” or whatever else you think
importantand that can be represented by a
flag.

Jupiter does what it does, and does it
extremely well. | don't like its

COMMANDS

Add a New Record

Enter Data in Bulk
Configure the Program
Delete a Record
Examine/Edit Records
Display a File
Information about System

requirement for the ANSLSYS driver.
Powerline uses it to make the same
program run on various computers by
avoiding any programming techniques
that would limit it to IBM compatible
computers. That makes the screen handl-
ing a bit too sluggish for my tastes, and |
don't like the ANSI driver anyway. But this
area involves opinion and taste, and is not
worth much bother. | do like almost every-
thing else about Jupiter. One thing | like
most especially, and you will too, is the way
it stores data. It's dynamic storage, so
there's no space wasted on fields you don‘t
use. Nice. You can build a whopping
database with Jupiter.

GDI’s FormEasy

I've never seen anything else like Graph-
ics Development International’s
FormEasy. I'd be astonished if there was
anything else like it for a microcomputer,
And yet it’s such a great idea that | cant
really believe no one has done something
like it before.

FormEasy is specifically directed at the
needs of those who have to process large
quantities of forms and formal

JUPITER COMMANDS Menu

Please select:

Kill Deleted Records
Quit: Data Unchanged
Rename a Record
Search/Sort/Report
Undelete a Record
Save Data,
Save Data.

information. You know the drill if you
have to face the job of filing periodic
reports about large numbers of people.
The manual way starts with a stack of
forms. Get one from the top and fill in the
name, address, social security number,
and so on for the first person. Get the next
blank and fill it in with data for the next
person. And so on and on. | did it in the
army (ours) many years ago and that expe-
rience taught me the true meaning of the
expression “War is hell.” When comput-
ers came along (go ahead and joke about
my age), the job was made easier on oc-
casion by having it make reports from a
database on preprinted forms. One thing
today and yesterday have in common,
though, is the need to order and store
boxes of forms. That's expensive. It's
even more expensive when you have a
stock of forms that becomes obsolete.

Here's why FormEasy is such a splendid
concept. It's a combination graphics
package and database management re-
port system. You draw the form, code it
for positioning data to be drawn from
your own database manager, and have it
zip the completed forms to your laser
printer. Right now FormEasy is available

Continue
Exit

for help.

Press "7

Figure 5. Jupiter's main menu reflects the program's ease of use.
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for the entire series of Hewlett-Packard
Laserjets and the Okidata Laserline 6,
Kyocera, Canon, and Cordata laser
printers. | pried out of GDI the informa-
tion that theyre working on a driver for
PostScript  printers like the Apple
LaserWriter, and | put in my bid for a copy
right away.

Even though I'm not in the forms
completion business, | was fascinated at
the Spring 1987 COMDEX by the display
of FormEasy and the companion
FormScan (which allows you to scan an
existing form so you can work database
magic by completing it). Now I've tried
FormEasy myself, | thought I'd be doing a
good deed this month and tell you about
it on the chance you can save time, mon-
ey, and space. You can get a demo from
GDI, and if forms are your business, you
ought to.

Don’t let anyone tell you that there no

longer are great new ideas for
microcomputer software. FormEasy is
one.

Bill Adney’s FlipFast Guide to MS-DOS

| feel foolish, and I'm not going to feel any
less foolish for writing this. It's going to

MCTEAGUE, JOHN

Name
Address[1]
Address[2]
City State ZIP
Country

Salutation

Phone

Misc

Categoryll]
Categoryl 2]
Categoryl 3]
Categoryl4]
Categoryl5]
Categorylb]

Individual Data Recorc

look as if I'm repaying the pat on the back
Bill Adney gave me last month, and for
that reason | considered keeping quiet
about Adney'’s FlipFast Guide to MS-DOS.
Then | thought it would be as wrong to
keep quiet for that reason as it would be
to speak well of the book for that reason.
And then | decided that I'm just too old
to play the adolescent game of exploring
my psyche. Even this little bit was pretty
sickening, wasn't it? So here goes.

I don't think you can tell from the title of
Bill's book that it's really the one
important book about MS-DOS for
owners of any Zenith MS-DOS computer.
It covers not only the mainstream com-
puters we focus on here, but also the Z-
100. And it’s not only a thorough guide to
the basics, but it's also an incredibly valu-
able reference tool for advanced users
and programmers.

Don't think it's just another introduction
to MS-DOS. Once you've passed the
stage of needing that sort of thing and
need instead a handy deskbook, you
need Bill's book. It's where you look up
specifics about things ranging from..... ..
Wait a second. | needed an example to fill

Basic Information

I'e. John McTeague
I’'31k Street

San Francisco CA
UusA

Dr. McTeague

(415) 777-2385
Sucker
¢ .12.D,

no checks, no cards

in that last sentence, so | looked up “DIR"”
in Bill's book, and found there a parame-
ter | knew | had seen elsewhere and just
couldn’t remember. It's “DIR/P,” which
has the directory listing pause at the end
of each screen. Because | couldn't re-
member it, I'd been using CTRL-S to stop
and CTRL-Q to start again, and | always
hate doing that. Thank you, Mr. Adney.

Okay, back to what | was saying. Bill's
book is where you look up specifics
about things ranging from basic com-
mands such as “DIR” to advanced topics
like the formatting details of various disks.

The reason why you need it is that Bill's
book is the only place you'll find such in-
formation especially for Zenith comput-
ers. Remember: although Heath's and
Zenith’s IBM compatibles do about the
same things as others of the breed, they
sometimes differ in important details. For
example, the CONFIGUR.COM program
you have on Zenith’s MS-DOS is some-
thing special you won't find on versions
for other computers. If you say that the
treatment of such things in Zenith's man-
uals is all you really need, you either ha-
ven't looked closely at the manuals or

Frame 1 of 3

886

Randomtnde
* Updated 1 Sep 1987

ESC: SAVE
Enter:

Ctrl-S: Set Preset

Ctrl-C:
Next Field Keypad 3: Next Frame
Ctrl-E:

Cancel Ctrl-P: Print

Erase Preset

Ctrl-U:
Keypad 9: Prev.

Erase Field
Frame
Specific Help

Figure 6. The first frame of a Jupiter database records basic information about a person.
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you're an advanced computerist and an
exceptional reader.

As for me, at first | put the inscribed copy
Bill sent me onto a shelf in my house
where | keep precious gifts like that from
friends. Then, when | realized how
valuable its contents were, | started
carrying it to my office for quick use and
back to the house for safekeeping. Now
it's on the handiest shelf in my office, right
next to my other frequently-used
reference books. | guess I'll have to buy a
copy now so | can have it for use and get
this inscribed copy back into the house
where it belongs. Trust me. Get a copy of
Bill's book. You need it.

Hmm . .. | don't feel foolish at all. | think
I've done you a favor.

My HUG award

There | was chattering away at the
HUGCON banquet when Dale Wilson
poked me in the ribs and Tom Jorgenson
tried getting my attention and Matthew
said “Dad!” and Janet said ““Shut up, Joe!”

“Huh?” | said.

MCTEAGUE, JOHN

him in.
if that happens,
lottery.

called "Doc.”

| had almost talked my way past the
award Jim Buszkiewicz was trying,
patiently, to give me.

If you were among the 750 other diners
that evening you witnessed a rare event. |
was too astonished to say anything at all.
In case you missed it, Jim poked me and
said, “Make an acceptance speech. But a
short one.” It took all the wits | could
muster to say, “For the only time in my life
| am at a complete loss for words. | don't
know what to say except Thank you.”’

I still am too flabbergasted to say anything
except “Thank you.” | am proud and hap-
py and | don't feel the least bit silly taking
that lovely plaque everywhere | go.

You know, you're a really grand group of
people and you're very kind to me. Thank
you.

See you later.
Products
PC-File+. $69.95 (plus $5 shipping)

ButtonWare, Inc.
P.O. Box 5786

- Individual Data Record

Buys anything but financially unstable.
dentist but has no formal education or license.
Friend, Marcus Schouler, holds grudge and may turn
McTeague hasn’t enough brains to get a job
Uife (Trina Sieppe) uon $5K in a
If McTeague wants another computer badly
enough he might steal the money. Likes being

Eats in car conductor’s coffee joint

Bellevue, WA 98006
800/J-BUTTON; 206/454-0479

Jupiter. Version 2.0. $99.95.
Powerline Systems

P.O. Box 97

Lincroft, NJ 07738-0097
201/747-2063

FormEasy. $495.

Craphics Development International
Suite 4

20-C Pimemtel Court

Novato, CA 94947

415/382-6600

FlipFast Guide to MS-DOS. Paper. ISBN 0-
931472-32-6. $24.95.

By William M. Adney.

S-A Design Books

Building E

515 West Lambert

Brea, CA 92621-3991

My volume of mail prevents me from an-
swering all letters about this column, but |
try to answer most of those that include a
stamped, self-addressed envelope. | may
publish your letter (perhaps in edited
form) unless you specifically tell me not
to.

Frame 2 of 3

Practicing

and thinks the food is "suell.” Take him to lunch.

Don't "make small"™ of him. Funny duck.

Erase Field
Frame

Ctrl-U:
Keypad 9: Prewv.
Specific Help

SAVE Ctrl-C: Cancel Ctrl-P: Print
Next Field Keypad 3: Next Frame
Set Preset Ctrl-E: Erase Preset 73

ESC:
Enter:
Ctrl-S:

Figure 7. The second frame of a Jupiter database is space for a memo about the person.
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MCTEAGUE, JOHN
- Individual Data Record

Date Ref

Z3 Dec 1986
3 Jul 13887
24 Aug 1887

1432
1524
1563

H-8 wsZ2uM 131

Transactions

Item

Z2P-158 w/SMB winchester
Z2-1880 w/QMS PS—8@@+

Frame 3 of 3

Armount Mark
1,768.88 »
3.926.47 *
6.243.13 *

Total 11,937.60

ESC:
Enter:
Ctrl-S: Set Preset Ctrl-E:

SAVE Ctrl-C: Cancel

Next Field Keypad 3: Next Frame
Erase Preset 7

Ctrl-P: Print Ctrl-U: Erase Field
Keypad 9: Prev. Frame

Specific Help

IBM PC

%mm An H/Z 100

Basic Board W/ HUG Software $149.00

HUG ZPC V2 & UPGRADE
Both Included
An $80.00 Value
This EXCELLENT COMBINATION is used by many
universities, colleges and the U.S. Naval Academy.

Options Available
*No Solder H / Z-100 Mod Kit $5.
*COM | $44. +COM 2 339, -Clock $44.
*8Mhz V20's $11.
«8Mhz Interrupt Kits, $12.

H / Z-100 Requires Modifications and 768K of RAM
CHECKS AND M.O. IN US FUNDS. VISA AND MC ACCEPTED
US ORDERS ADD $4,00 § & H. APO & FPO ADD $7.00 S & H
CA RESIDENTS ADD SALES TAX

IBM-PC is a resgistered trademark of IBM Corp.
ZPC is a product of the Heath Users Group
— e

OTHER MFR'S PRODUCTS at LOWEST PRICES

HARD DISK DRIVES

Seagate

20mb  ST225 ... $259. « (w/cont.) $319. « (w SCSI cont.) ... $410.00
30mb ST238 .........5279. » (w/cont.) $365. « ST4038 .............$555.00
Z /100 ST225N + CDR-11B Interface Board..............ccocoo......... $725.00
MiniScribe

20mb  MB8425 ..,.....,52?5,'(w;‘SCSIconl.) $425. « M3425...5264.00
30mb  MB8438 .........5299. s M3438 ... $289.00
Z/100 MB425S + CDR 1 1B Interface Board .. .5745.00

Call or write for information on other sizes & brands.

CDR-ZS100 Speed Module .. i
GRAYMATTER Application Software
FBE Research Company, Inc. ZMF100a

*SPECIAL ANNIVERSARY OFFER*
SL WABER: 6 Outlet Power Strip

I3AMP = Surge & NoOise SUPPIESSION ..o.oviiiiiiiiiiiiieesse i $12.50
All prices are plus S & H
Call or write for further information
Scottie Systems
2667 Cropley Ave. #123
San Jose, CA 95132
(408) 259-6226
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,A FBE Products

For the H/Z-150, 160 Series
MegaRAM-150 — Modification kit
allows memory board to be filled with 256K

RAM chips (1.2 MByte). No soldering.
Supplied with RAM disk software. $49.95

ZP640 PLUS — Replacement PAL for
standard memory board allows up to 2
banks of 256K and 2 or 3 banks of RAM
chips to be installed for 640K or 704K
maximum memory. $24.95

COM3 — Replacement PAL allows
installation of three serial ports (one an
internal modem). Supplied with printer
driver software for 3rd port. $§39.95

/L

For the H/Z-89, 90 Series

SPOOLDISK 89 — 128K byte
electronic disk and printer interface/
spooler card. §195

HB89PIP — Dual port parallel interface
card. Use as printer interface. Driver soft-
ware included. $50 Cable $24

SLOT4 — Extender card adds 4th 'O
expansion slot to right side bus. $47.50

—— p—
rBe
FBE Research Company, Inc.

P.O. Box 68234, Seattle, WA 98168
(206) 246-9815, M-F 9-5

UPS/APO/FPO Shipping Included.
VISA or MasterCard Accepted.

FBE Smartwatch

Calendar/Clock using Dallas
Semiconductor's DS1216E SmartWatch
module. Works with H/Z-110/120, 138/148,
150/158. Package includes SmartWatch
with our software and documentation.
Spacer kit ($2) required for Z-100. $§44.95

For the H/Z-100 Series

ZMF100a — Modification package
allows installation of 256K RAM chips in
older Z-100 without soldering. Works only
with old-style motherboard. $65

ZRAM-205 — Kit allows 256K RAM
chips to be put on Z-205 memory board to
make 256K memory plus 768K RAM disk.
Requires soldering. PAL ($8) required for
new motherboard. $49

S & K Technology, Inc.

Quality Software for Heath/Zenith Microcomputers

For the Z100.. .

WatchWord® $100.00

The ultimate in word processing with speed and power.
See subscripts, superscripts, underlining, and boldface
directly on the screen. Create your own fonts and special
characters. Other features include centering, formatting,
automatic horizontal scrolling with long lines, large file
capability, split screen, macros, color, and an extensive
configuration facility. See reviews in Remark (July 1985)
and Sextant (Jan-Feb 1985, Sep-Oct 1985). Requires
192K RAM.

The Resident Speller™ $100.00
Spelling checker for use with WatchWord.
Checks as you type from inside WatchWord or
checks a file.
Includes a 50,000 word expandable dictionary.
Requires 192K RAM to check a file.
Requires 300K RAM to check as you type.

For IBM compatibles including the
Z150 and Z200 series. . .

PC WatchWord® (New) $ 99.95

The ultimate in word processing for the sophisticated '
user. Most of the features of the Z100 version except for
screen fonts. Requires 256K RAM.

PC Resident Speller™ $ 99.95
Spelling checker for ASCII files such as those created
with WatchWord, WordStar, WordPerfect, PeachText, and
VolksWriter. Includes Strike. Requires 256K RAM.

Strike™ $ 49.95
Adds as-you-type spelling checking to your word pro-
cessor. Works with the word processors above and also
with DisplayWrite, MultiMate and PFS:Write. Requires
100K RAM in addition to that used by your word
processor.

Demo disk for Strike and

Demo disk for both $ 3.00 The PC Resident Speller $ 2.00
Demo disk for PC WatchWord $ 2.00
Texas residents please add state sales tax.
\_ S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, Texas 78249, (512) 492-3384 )J
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PC Compatibles =

The Heath IC-1001
Logic Analyzer

Ifyou've ever tried to troubleshoot digital
circuitry using only a multimeter, logic
probe, and/or one- or two-channel oscil-
loscope, you've likely encountered a situ-
ation in which you wished you could
observe the logic levels on a number of
points in the circuit simultaneously. With-
out that ability, you're unable to determine
the time relationships between the signals
on a number of points in a circuit.

Thereisapiece of testequipment available
that was designed to do just that — the
Logic Analyzer. Most logic analyzers are
prohibitively expensive for the home
experimenter/designer or small service
shop. They look similar to oscilloscopes,
with built-in CRT displays, and an array of
controls and switches to configure them
appropriately for the job at hand, and they
typically cost thousands of dollars. (And
unfortunately, they do not double as oscil-
loscopes.)

Heath Company realized that many
people who are involved in electronics,
whether as hobbyists or professionals,
already have a personal computer that
could replace much of the traditional logic
analyzer's circuitry, The PC's video monitor
is ideal for displaying large amounts of data,
and the keyboard is perfect for entering
configuration information. Therefore, a
logic analyzer designed to interface with a
PC could eliminate much of the expensive
display circuitry, switches, controls, and

power supply that are normally required.
This would not only allow a dramatic re-
duction in the price, but the unit could be
much smaller and more convenient to
use.

The result of that realization is the new I1C-
1001. Itis a 16-channel logic analyzer in a
package the size of a typical library book.
Its power is derived from a wall cube or
external battery supply. With nothing but a
power switch and LED on the front panel,
one might be lead to believe that there is
little inside the box. Yet inside, a single
easy-to-build circuit board holds 45 ICs
and other assorted components. The rear
panel has a socket for the power cube, a
couple of BNC sockets that can provide
triggering for external equipment, a 9-pin
RS-232 connector to interface to the PC,
and three multi-pin connectors that are
used to acquire data via three ‘pods’.

There are two data pods and a clock pod.
Each of the data pods provides eight data
input leads, plus a ground lead; and the
clock pod has a clock input and two
qualifier inputs, plus a ground. The pods
contain high impedance buffers to mini-
mize loading on the circuit under test, and
all connections are made with convenient
spring-loaded hooked clips.

The cables between the pods and the rear
panel connectors are flat ribbon types, so
the analyzer cansit out of the way on ashelf

Terry Perdue
Heath Design Engineer

above your work area, with the cables
routed under the unit.

Since the unit is a separate box, it does not
tie up a slot in the computer, and may be
easily moved from site to site. This also
means that it may be used with alaptop PC,
such as the ‘181 or ‘183, to provide a
portable logic analysis system.

Operation

Operation of the IC-1001 is all menu-
driven, with several pages of on-screen
help available. The screen also displays
current settings, error messages and con-
figuration prompts. To configure the in-
strument, you select the active clock and
qualifier levels, positive or negative logic
polarity (whether a ‘0’ represents a logic
LOW or logic HIGH), Delay or Non-Delay
mode, and a trigger word. In Delay mode,
you also select a delay count; in Non-
Delay mode, you select the number of

_words to be stored after occurrence of the

trigger word.

You then ‘arm’ the Analyzer. Each time a
clock pulse occurs coincident with the
proper levels on the two qualifier inputs,
the Analyzer compares the logic levels on
the 16 datainputs with the trigger word you
selected. This trigger word is made up of
0's, 1's, and X's. (An X tells the Analyzer to
accept either a 0 or a 1 on the corre-
sponding datalead.) Ifamatchis detected,
the Analyzer ‘triggers’. In Delay mode, data
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acquisition is delayed by the number of
clock pulses you specified, up to 50,000.
Then, the level on each of the 16 data
inputs is saved on every subsequent qual-
ified clock pulse. This continues until 2K
words of data have been saved, oruntil you
press the ESC key. The acquired data is
then available for observation.

Non-Delay mode is similar, except that as
soon as you arm the Analyzer, it begins
saving data. When 2K words have been
saved, the internal RAM overflows, but the
last 2K words are always valid. When the
specified trigger word occurs, the Analyzer
continues storing data, but it also counts
the clock pulses. When it reaches the
count you specified, it stops. If, for exam-
ple,itacquired 2K words of data priorto the
trigger word, and you had specified that 1K
clocks be counted after it, the Analyzer
would hold 1K words of data after the
trigger, and 1K words prior to the trigger,
allowing you to effectively look back in
time from the trigger event!

The Analyzer assigns the trigger word an
address of zero, and each clock after the
trigger is addressed in ascending order. In
Non-Delay mode, the clocks prior to the
trigger word have negative addresses,

The IC-1001 can present data in either a
‘state’ format of 1's and 0's, or a timing
format, similar to what you might see on a
16-channel oscilloscope (see photos). The
data may be displayed appropriately
spaced in groups of 3 bits or 4 bits, for easy
interpretation as octal or hex data, respec-
tively. The included PC software allows
you to zoom in or out when in the timing
mode, to view as few as 4 clocks or as many
as 2048. The trigger word is identified by a
cursor line, and another cursor line may be
moved around through' the data, (or the
data moved under the cursor) during ex-
amination. You can instruct the Analyzerto
search for specific patterns in the acquired

data, and there are a number of other ways
to conveniently position your ‘window’ on
the data.

Both state and timing modes offer addi-
tional information, such as binary, hex,
octal and ASCII equivalents of the data at
each clock, and the position with respect
to the triggering event. You can also save
the acquired data to disk for later examina-
tion or comparison.

A ‘checksum’ function is also provided to
allow you to easily compare data between
two acquisitions or different sections of
one, This can be useful when comparing a
questionable piece of equipment to a
known good one.

You Don’t Really Need A PC!

If you happen to have a video terminal
sitting around neglected, you can make it
useful again by connecting the IC-1001 to
it. You will still have the full functionality of
the analyzer available, but with a few com-
promises. The timing diagrams are pre-
sented rotated 90 degrees, with time on
the vertical axis, to take advantage of the
normal scrolling capabilities of the ter-
minal, and only 24 clocks may be viewed at
a time. Yet a wide variety of positioning
options is provided for selecting the sec-
tion of data you want to examine, Of
course, you don't have the direct capability
of saving files on disk, but a means is pro-
vided for dumping the data to a computer
for storage via a terminal emulation pro-
gram. (You can select a pre-dump time
delay to provide time to switch cables, etc.)
On-screen help is still available, modified
to be specific to terminal operation.

In this terminal mode, the Analyzer can
automatically retriggeritself atintervals you
select. You can position the display on an
area of interest, and use this feature to
watch for differences that might occasion-

HEATH/ZENITH 88, 89, 90 PERIPHERALS

16K RAM EXPANSION CARD

o8

Only $65.00
Shipping &
Handling $5.00

ally occur in a marginal or intermittent
system.

Uses

The IC-1001 Logic Analyzer may be used
to check parallel printer interfaces, micro-
processor-based appliances and amateur
radio equipment, test equipment such as
counters and DMMs, or any other circuitry
that contains 5-Voltlogic. The clock source
may be derived from the circuit under test,
or from a separate source, up to a fre-
quency of 10 MHz.

If you design microprocessor-based
equipment, the Logic Analyzer may be of
use in monitoring program flow by con-
necting it to the address bus and clocking
off of READs from the program ROM,

If you connect a cable between one of the
BNC Trigger Output connectors on the
back and the External Trigger input of an
oscilloscope, you can observe a digital or
analog signal at some point in the circuit a
precise time after the occurrence of a given
trigger event. One trigger output provides a
pulse coincident with the detection of the
trigger word, the other output provides a
pulse when the delay count you specify is
reached. The polarity of each of these
trigger outputs is jumper selectable.

Summary

The Logic Analyzer is one of those test
instruments that you may not use every
day, but for which there is no convenient
substitute. If you have one available when
you need it, you're sure to save yourself
time and frustration. At $269, you can now
afford to have one on your bench the next
time the need arises.

Specs In A Nutshell

Data RAM 16 bits wide by 2046 deep
REAL TIME :
cLock || 'mputimpedance 1 Megohm shunted by 10 pF
Prioe $150.00 Delay count 2 to 50,000 clocks
with Clock frequency Up to 10 MHz.
shoones || Setup time < 5nS. typ.
Handling $5.00 Hold time < 5nS. typ.
wio B0 11 Channel-channel skew < 5 nS. typ.

2 PORT SERIAL/3 PORT PARALLEL

TERMS & SPECIACATIONS SUBUECT T CHANGE WITHOUT NOTICE
VIS4 & MASTER CARD GLAODLY ACCEFTED

PRICES ARE LESS SHIPPING & BaUG rates

TAX IF RES. OF CALIFOANIA.
MAIL ORDER: 12011 ACLARE ST
CERRITOS, CA 90701

(213) 824-6741
TECHNICAL INFO / HELP-

8575 KNOTT AVENUE, SUITE O

BUENA PARK, CA 50620
(714) 952-3930

150 to 19,200 - manual or auto selection

¥
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C/80

Eliminate Library Duplication

Dave O’Meara
3204 W. Concord Way, #468
Mercer Island, WA 98040

All standard C/80 programs require the inclusion of
CLIBRARY for input/output and other functions.
Programs using floats(MATHPAK) require FLIBRARY and
where applicable MATHLIB.When compiled, CLIBRARY
accounts for approximately 2k bytes, FLIBRARY 3k bytes,
and MATHLIB 2k bytes. The following article will attempt to
describe an environment where C/80 users can write and ex-
ecute C/80 programs without library overhead in every
program.

The startling idea of eliminating the library overhead cannot
be accomplished without the proper tools. First we require the
proper commercial software; a relocatable assembler and
linker (we will use Micro soft’s Macro80 and Link80); and of
coarse Software Toolworks’ C/80 and C/80 MATHPAK. The
remaining software must be user designed and written or is
available from the author under the name UMAN(User
Manager).

The general idea is to write a C/80 program that loads and
executes subroutines written in C/80. The subroutine can then
make use of the libraries linked into the calling program. The
program(let’s call it the master program or MP) must be writ-
ten and linked to accomplish the following; 1) input the sub-
routine name in an interactive mode; 2) load the subroutine
from disk; 3) execute the subroutine; 4) make available to the
subroutine CLIBRARY,FLIBRARY and MATHLIB. Itisin-
teresting to note; one positive side effect from this arrange-
ment is that on completion of a subroutine, control is rcturned
to the MP and not the operating system, thus eliminating the
inevitable warm boot that accompanies all standard C/80
programs.

else printf ("SUBROUTINE NOT FOUND %s",
command);
main ();

load () { ... user written functions

cal(){ ...
listing 1.

General - 8-Bit =

The MP might look like the following;
#include "d:scanf.h”
#include "d:printf.h"

main(} {
static char command[20]={ 0 };
static unsigned int address = 0x5000;

printf ("“\nEnter Subroutine Name or AC to Quit");
scanf ("%14s",command);

/* attach default extension of SRT(subroutine) */
if (index(command,".") == 1) sircat(command,".SRT");
if (load (command,address)) call (address);

The load() function is easy to write but the call() function
mightrequire a little more expertise. Note that the load() func-
tion should return zero if the subroutine is not found.

Now we must compile and link the MP so that a subroutine
can make use of the MP’s I/O library(CLIBRARY).The trick
is 10 link the C/80 libraries into user selected memory loca-
tions. Let’s assume that MP is Sk bytes in length without
CLIBRARY. Using Microsoft’s Link-80 we link the MP in
the following manner;

ALink80
*/d:170/p:300,SCANF,PRINTF,MP,STDLIB/S
*/d:103/p:1500,CLIBRARY,MP/n/e

The first Link-80 command line locates the DATA section
of the MP at hexadecimal 170 and the PROGRAM portion at
hex 300.Notice that SCANF and PRINTF are linked first. This
allows enhancements to the MP without affecting the memory
loacations of SCANF and PRINTF. The second command line
links the CLIBRARY DATA section at hex 103 and the
PROGRAM section at hex 1500, and generates the command
file MP. The CLIBRARY requires 109 (0x170 - 0x103) bytes
for a DATA section while a liberal 384 is given to MP. Now
that we know where CLIBRARY will be when MP is active,
subroutines loaded and executed by MP can make use of the
same library. Remember that CLIBRARY must be located at
the end of a C/80 program since dynamic space allocation
begins at the end of the CLIBRARY and proceeds upwards in
memory. Thercfore, carc must be taken not to overwrite sub-
routines by allocating excessive space. Since the end of MP
will be about 1C00 hex, we will begin the subroutines at 5000
hex allowing 13056 bytes for dynamic space alloca-
tion(0x5000 - 0x1CQ0).

The next step is to write and link a C/80 subroutine. Listing
2 is the source for a basic scientific calculator complete with
five memory locations. When compiled as a standard C/80
program this program is 11k bytes in length(including
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CLIBRARY, FLIBRARY and MATHLIB).As a subroutine
under our MP program above it will be 9k bytes in length. If
we expanded the MP 1o include the MATHPAK libraries the
subroutine would be a mere 4k bytes(it’s size under U-MAN).
In this example, SCANF and PRINTF are also made available
to subroutines. The DATA and PROGRAM sections of these
two routines are loacated at hex 0x170 and hex 0x300. Note
thatif only PRINTF is required in the subroutine, both routines
must still be linked in sequence.

To compile and link a C/80 subroutine we do the following;

1) C/80 Compile - C -a-m -w60 CALC

The -aswitch forces the data and program sections to be com-
piled and located in sequence, since this is required, the first
statement in the program must be JMP main, 10 bypass any
data variables at the beginning to the subroutine;

The -m switch tells the C compiler to generate Macro-80
code;

The -w switch allocates extra space for the switch and case
statements(required for this example);

2) Macro-80 Compile - M80 =A:CALC

generate the relocatable module CALC.REL;

3) Link-80 Linker - L80
*/p:5000,CALC,STDLIB/S,MATHLIB/S,FLIBRARY
*fu

*/d:103/p:1500,CLIBRARY/e

The first command line links the calculator module and re-
quired libraries, for simplicity, we are including the MATH-
LIB and FLIBRARY libraries in the subroutine; the sub-
routine is linked at hexadecimal 5000 or decimal 20480; the
second command line displays the undefined globals and the
size of the subroutine, if the size is already known this step is
not necessary;

Link-80 displays the following information:

Data FFFF FFFF 99 where 99 is the size of the subroutine
indecimal; 99 /256 determines the number of 256 byte blocks
in the subroutine; (for this example the value is 34)

The third command line resolves the references to required
CLIBRARY routines and is placed at the same loaction as the
CLIBRARY for the MP program, this is what allows the sub-
routine the ability to use the MP CLIBRARY,, the linker is then
exited and an image of the subroutine is left is memory;

If the subroutine required SCANF or PRINTF, the third com-
mand line would have been: /d:170/p:300,SCANF,PRINTF

The problem now is to get the memory image on disk as an
executable module. One method is to use the CP/M utility
DDT and move the image to 0x100 and use the CP/M SAVE
command to write it to the disk;

DDT

*M5000,9000,100

.

Save 34 CALC.SRT where 34 is # of 256 blocks as calcu-
lated above;

Another method is to write your own utility that reads the
memory image and writes it to disk, the syntax might be as
follows;

4)SAVMEMO(5000) P(34) N(CALC.SRT)

where O is the program origin, P is the number of blocks and
N is the subroutine name(this utility is available with U-
MAN);

The procedure to compile, link, and save a C/80 subroutine,
can be illustrated as a CP/M submit file. There is one peculiar
problem with Macro-80, it will not execute properly when

Xsub is active, thus Xsub must be placed in the submit file
after Macro-80.

''''''''''' 904.668000000 |
Azl/x B=x~2 E=SQR C=CLR D=¢
F=1lnx G=e~¥ H=loyg I=18~¥ J=y=X
K=MML L=MM2 M=MM3 NH=MM4 Oz=HMM5
P=STO R=RET S=SUM T=ABS X=MMC

U=sin WVU=cos H=atan [ = 1]

L7131 €81 €91 [ %1

L 41 L 51 L &6 1 L -~ 1

L1131 £z21 o631 -1
ki [®1 [ .1 (21 [+1
""""""""""" MEMORY3=1.

HEMORv2=3: 1988838888

Calc.c sample output

/* REL 1.0 FEB. 08, 1986
by Dave O'Meara
U-MAN Scientific Calculator
Compile: C -w60 calc.c
*/
#define NULLNOOO" /* ASCII zero */
#define ESCN033" /* escape */
#define BELL7 /* bell */
#idefine EXIT24 /* ctl-x; program terminator */
#define DELF™\033K" /* delete to end of line */
#define CLEAR™033E" /* clear the screen */
#define BRIT™\033p" /* reverse video */
#define NORM™033q" /* normal video */
#define CURON"™033y5" /* cursor on */
#define CUROF™033x5" /* cursor off */

[* #defline UM 0 *//* define for U-MAN inclusions */

#ifdef UM /* jump to beginning of program */
#asm /* when using U-MAN; a product available */

JMP main /* from the author of this program; */
#endasm /* U-MAN eliminates the duplication of */
#endif /* CLIBRARY, MATHLIB, & FLIBRARY in C/80

*f

/* programs(a great space saver!) */

float sin(), cos(), atan(), sqrt(), exp(), pow(), pow10(), In(),
log(), fabs();
float atof(),ftoa();

/* globals for the calculator */
char buf{80],buf2[20]; /* input buffer & memory display
buffer */
int err,nbr,pnbr,mem; /* error switch; size of buffer; */
/* number of decimals; memory subscript */
float fmem([5],sgn,y =0.; /* memory array & sign switch */

#ifdef UM /* U-MAN communication structure */
#include "d:struct.c” /* beyond this exercise */
#endif

main() {
#ildefUM
static int fir_tm = 0;
if(! fir_tm) { /* U-MAN - load MATHLIB & FLIBRARY */
fir_tm = um-auto = 1;
strepy(um-x_file,"MFLIB");
return;

}

24
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else um-x_file[0] = 0;
#endif

init("A"); /* initialize screen and working variables */
map(); /* display calculator */
inpt(); /* driver */
prts(24,1,CURON);
)

inpi() (

static int in;

while(bdos(6,0xFF)); /* clean up excess input */
while(! (in = bdos(6,0xFF))); /* input a console character */

if(in """ && in '{")in-=32; /* convert to upper case */
if(err) { /* initialize if error occurred */

err=0;

init(3);

)

switch(in) {

case EXIT :  return; /* clt-X; terminate */

case 'C’ :init(1);break; /* clear the calculator */

case 'D' :init(2);break; /* clear currentinput # */

case 'Z’ :sign();break; /* sign switch (-/+) */

case’.’ :if(index(buf,".")=0) /* multiple decimals? */
break;

default :calc(in); /* process the input */

inpt();
}

calc(in) int in; {
stalic int s,cal;
static float f,x,x2;

if(isdigit(in) llin==".") { /*input0- 9 or. */
if(cal && ! nbr) init(3); /*if +,-,/,* clear display */
out(in); /* display the new number */

else {
if(index(buf,".") = 0); else strcat(buf,".");
x = atof(buf) * sgn; /* convert displayed number to float */

switch(in) {

case '=": /* calculate answer for +,/,-* */
switch(cal) {

case "*': f=x2* x; break;

case '/’ : f=x2/x; break;

case '+ : f=x2 +x; break;

case '-': f=x2 - x; break;

}

case NULL: cal=0; break;
case "*':
case '/":
case '+’ :
case '-': x2 =x; /* save value */

nbr = buf[0] =0;

cal=in; return; /* save operator */
case A’ : f=pow(x,-1.0); break; /* functions */
case 'B’: f=pow(x,2.0); break;
case 'E': f=sqri(x); break;
case 'F': f=In(x); break;
case 'G': f=exp(x); break;
case 'H': f=log(x);  break;
case 'I": f=powl0(x); break;
case 'J': if(y==0.) [/* Y to the X power */

—

y=x;
init(2);
return;

f=pow(y,x);y=0.;
break;
case 'K' :/* select memory */
case 'L':
case 'M":
case 'N':
case 'O': mem=in-"K’;
dismem(); return;
case 'P’: fmem[mem] = x;/* save into memory */
dismem(); return;/* display memory */
case 'S’ : fmem[mem] += x;/* SUM into memory */
dismem(); return;
case 'R’: f=fmem[mem]; break;/* retrieve memory */
case 'T': f=rfabs(x); break;/* absolute value */
case 'U’: f=sin(x);  break;
case 'V': f=cos(x);  break;
case 'W': f=atan(x); break;
case 'X' : init(0);/* clear memory */
dismem();
default : return;

}

pnbr = pnbr 67?6 : pnbr; /* mimimum decimal point */
/* convert the floating point answer to a string */
if((s=f_a(’f",0)) 201s 2)s=f_a(’e",f);
if(s 21ls 30) {
init(1); /* error has occurred */
pris(2,29,"ERROR");
er=1;
}
else {
init(3); /* display the answer */
out(0);
if(sgn 0) sign();
)

)
}

f_a(typ,f) float f; chartyp; { /* convert float to ASCII
string */

ftoa(typ,pnbr,f,buf);
return(strlen(buf));

}

sign() {/* calculate sign of the input value */

sgn *=-1.0;
if(sgn 0.) pris(2,2," "); else pris(2,2,"-");

out(in) intin; { /* display the answer or the input string */
static int i,j;
j=nbr = strlen(buf); /* get size of current buffer */
if(nbr 30 && in) putchar(BELL); /* value too large */
else {
buf[nbr] = in;/* display the new string in reverse */
buf[++nbr] = 0;
for(i=34;j=0&&i 1;j--,i--) {
pmtz‘i'lill);
putchar(buf[j]);

}
if(index(buf,".") = 0 && in) pnbr++; /* # of decimals */
}
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}

dismem() {/* display memory values */
static int row,col,i;

for(i=0,;row=23,col=1;1 5;) {
fioa(’e’,10,fmem[i],buf2);
pris(row +i,col,"MEMORY");
pris(0,0,DELF);
putchar(i + 49);
putchar('=");
if(i++ == mem) prts(0,0,BRIT);
pris(0,0,buf2);
pris(0,0,NORM);
if(i==2) {row =20;col =41; }
)

}

map() { /* display the calculator */
static int i;
static struct {
int rw,cl;
char *Ine;
1191 = {
4,2,"A=1/x B=x*2 E=SQR C=CLR D=CE",
6,2,"F=Inx G=e"X H=log 1=10"X J=yAX",
8,2,"K=MM1 L=MM2 M=MM3 N=MM4 O=MM5",
10,2,"P=STO R=RET S=SUM T=ABS X=MMC",
12,5,"U=sin V=cos W=atan [=]",
145" (71 [81[9] [*]1°,
16,5,"(4] [3] [6] [/]",
185"[1]1 [2] [3] [-]"
20501 [ [Z) [+]" %

map2(’-",35,1,1);
map2(’-",35,3,1);
for(i=0; i++ 21;) { map2(’I',1,i,1); map2('I',1,i,35);
for(i=0;1 9; pris(I[i].tw,1[i].cLI[i++].Ine));
map2(’-',35,21,1);

)

map2(ch,num,r,c) char ch; int num,r,c; {

—_—

prts(r,c,BRIT);
while(num--) putchar(ch);
prts(0,0,NORM);

}

pris(row,col,p) int row,col; char *p; { /* print string at

row/column */

if(row == 0 Il col == 0); else {
putchar(ESC); putchar('Y");
putchar(row + 31); putchar(col + 31);

)
while(*p) putchar(*p++);

init(lvl) int Ivl; {/* initialization */
static int i,col,ent;

switch(lvl) {
case "'A’": pris(0,0,CLEAR);
pris(0,0,CUROF);
#ifdef UM
pris(25,1,DELF);
um-swt = 1;
#endif
case 0 : for(i=0;1 5; fmem[i++] = 0.0);
casel :col=2;
cnt=33;
pnbr = 1;
sgn=1.0;
y=0;
case 2 : buf[0] =0;
case 3 : pris(2,col,"");
for(i = 0; i++ cnt; putchar(’ "));

Did you know that HUG has a small busi-
ness accounting package? Its unique name
is Accounting System. As with most HUG
software, it is user-friendly, double entry,
can handle up to 999 separate accounts
during any calendar year, and is available

for ANY Heath/Zenith computer with a
double density disk drive. The different
versions available are as follows: CP/M —
P/N 885-8047-37, Z-DOS/MS-DOS —
P/N 885-8048-37, MS-DOS — P/N
885-8049-37.
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Continued from Page 10
in my Z-158? Does or has anyone
modified a Quadlink to run in Zenith PCs?

Sincerely yours,
Mark D. Weiss

11 Alan Road
Spring Valley, NY 10977

Microsoft WORD 3.1
And FANSI-CONSOLE 2.00H

Dear HUG:

Just a note to your readers about a small
incompatibility | discovered between
(@mong?) Microsoft WORD 3.1, FANSI-
CONSOLE 2.00H, and the Z-150 CCA vid-
eo card. If you are running WORD in the
graphics mode (character attributes dis-
played as WYSIWYG), and spell check a
document with the Library Spell com-
mand, Spell will come up in the color
mode, and when finished, will return you
to WORD in the color mode (character at-
tributes shown as different colors).

Has anyone else run up against this? Is it
peculiar to the Z-150 CGA card, or does it
occur on the Z-158 or Z-240 series, as
well? | have written Hersey Micro Consul
tants (the authors of FANSI-CONSOLE)
to see if they can find and correct the bug.

FANSI-CONSOLE is otherwise an excel-
lent, inexpensive replacement for
ANSILSYS. It not only speeds up most
screen writing (directory displays, TYPE
command, and applications that use
ROM BIOS for screen writes), but emu-
lates DEC VT100 and DEC VT52/Heath
H19/Z100 console, recalls lines scrolled
off screen, and contains several other util-
ity-type enhancements. It is not compati-
ble with the Z-100.

Sincerely,

Robert Hawkins
Consulting Engineer

P.O. Box 4533

811 Highway #1 South
Greenville, MS 38704-4533

Michael Leblanc’s Letter Of September
Dear HUG:

| read Mr. Michael Leblanc’s letter in the
September REMark with considerable in-
terest, since FBE has attempted to go this
route.

CHUGCON SPECIAL !/

PERKS
ONLY 49.95!

This year we are making our $49.95
CHUGCON show special price for
Perks and Perks-PC available to our
mail order customers nationwide.
Offer applies only to mail orders for
Perks and Perks-PC (reg. $69.95)
which include payment in full
(check) with the order. Offer expires
12/31/87 and does not apply to PO’s,
COD or credit card orders, etc.
Please add $4.00 S&H, Michigan
residents please add 4% sales tax also.

Send order with payment to:

Barry A. Watzman
560 Sunset Rd.
Benton Harbor, Mi. 49022
(616) 925-3136

Last year, | added an EGA Card to my “151
system and decided to remove the Video
Card. | developed a decoder PROM that
would allow me to install a RAM chip on
the CPU Card if | squished the two BIOS
ROMs into one larger EPROM. The same
method was described by Mr. Robert
Maskasky in the May issue of REMark.

It occurred to me that this would make a
nice product for FBE to produce. The
package would include the decoder
ROM, a RAM chip, and a squished version
of the BIOS ROM s. All | needed to do was
get permission from Zenith to produce
the squished BIOS ROM.

After many telephone calls through
“proper” channels to Zenith, | gave up
and called a contact inside Heath, He
gave me the number of a person in the
ZDS Software Group to contact. After
several non-returned calls, | gave up total-
ly. By then, | had seen the ad for Dante
Bencivengo’s VMM150 Video Card
Eliminator.

To salvage something from the effort, FBE
has been selling the decoder PROM (Part
number RM-150, $6 for the first one and
$3 each thereafter, UPS shipping and in-

stallation documentation included) for
several months. Of course, you do need
an EPROM Programmer to squish the
BIOS ROMs.

Regarding the copyright question, | be-
lieve that squishing the BIOS ROMs
would be considered “fair use”, as long as
the squished EPROM ends up in the same
machine as the original ROMs,

It would be nice if ZDS would produce a
one-chip ROM BIOS for the ‘150 (like in
the ‘138/148, 158, etc.), but if they don't
want to, I'd sure be willing to do it. If any
ZDS execs are reading this, you can reach
me (or my machine) at (206) 246-9815.
Thanks!

Sincerely,

_Dave Brockman

FBE Research Company, Inc.
11648 Military Road South
Seattle, WA 98168

Another Patch For ZPC
Dear HUG:
Please add the following patch to Mr.

Swayne’s file of patches.
Continued on Page 44
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FINAL Z-100 SOFTWARE
CLOSE OUT

Zenith packages with software, manuals and registration cards for
the original Z-100 computer series (not for the IBM compatibles).

PART LIST SALE
NUMBER DESCRIPTION PRICE PRICE
MS-463-1 Z-Basic (16 bit) $175.00 $10.00

interpreter
MS-463-7 Multiplan $195.00 $10.00
CB-463-11 Z-Chart $150.00 $10.00
CD-463-2 Condor File Manager $299.00 $10.00
PK-100-4 All 4 listed above $819.00  $38.00
MS-253-1 Microsoft $175.00 $10.00
BASIC-80 (B-bit)
08-53-2 CP/M-85 (8 bit) $150.00 $15.00
0S5-63-4 2-DOS $150.00 $20.00
CB-463-9 PECON Peachtree to $99.00 $15.00
Condor
RS-463-5 Peachtree Inventory $499.00 SOLD
Management
WIi-463-1 Remote Batch $899.00 SOLD

Terminal Emulator

* % UPGRADE ACCESSORIES FOR Z-100 ## %
SERIES COMPUTERS

HIGH DENSITY 1.2 MEG DRIVES. External floppy drive set-up com-
plete with drive, power supply, case and cable. Ready to connect to
your 8" floppy controller. $277.00. Dual Drive Unit ........ $424.00

COLOR GRAPHICS UPGRADE. All memory chips (16 pieces 150 ns)
required to update Z-100 Series computer for color. Installation in-
structions included. Order Memory Kit #100-64-16.......... $21.50

MEMORY UPGRADE. All memory chips (9 pieces 150 ns) required to
upgrade from 128K to 192K RAM. Installation instructions included.
Order Memory Kit #100-64-9 ...........cccoiiiriiiannnnnnns $12.50

ZMF100A by FBE Research. A modification package which allows
256K chips to be used on the old-style motherboard to reach 768K.
Simple assembly with no soldering or trace cutting. Compatible with
Easy PC and Gemini Emulator. $60.00 alone or $148.50 with 27 256K
RAM chips included.

SmartWatch by FBE Research. If you don't have a clock for your Z-100,
get this one. More details under Z-150 upgrade listings ..... $44.00

GEMINI EMULATOR BOARD. Makes the Z-100 compatible with the
IBM PC library of programs .........ccoovverneennernnennnns $432.00

UCI EASY PC. IBM PC Emulator. Makes your Z-100 IBM Scftware
Compatible. Full 8 MEG operation, color graphics and audio compa-
tible. Retail $699.000, Payload .............ccovvnnirannnn. $477.00

UCI EASY 87. Add an 8087 Numeric Coprocessor. $69.00 for the
board without an 8087 Chip. With 5 MEG 8087 $197.00 or with 8 MEG
BOBT TOSRIMGK voovninuwiacivwraniv st mms i s A $234.00

UCI MEMORY UPGRADE CARD. We recommend this one highly.
The board has sockets for up to 2 MEG of RAM. With no RAM installed
$328.00. With RAM installed and fully tested, 512K $387.00, One
MEG $446.00, Two MEG $564.00 Add $35.00 for EasyDrive RAM
Drive Software if desired.

UCI RAMSAVER. Maintains power on UCI MEMORY CARD RAM
when computer is off. Save your programs in RAM with your computer
Ooff PAYIOALS it s i e a8 S e b $177.00

UCI EASY-1/0. S-100 board that provides IBM PC communications
port compatibility with your EasyPC. Easy 1/O-1, One Serial Port
$91.00. Easy 1/0-2, Two Serial Ports, One Game Port, Clock-Calen-
L $127.00

UCI EasyWin. Winchester Drive Systems at reasonable prices. Com-
plete Hard Disk Systems for mounting inside your Z-100. Systems
complete with Seagate Drives, 21 MEG $578.00, 31 MEG $598.00
System without Drive and Controller ..................... $239.00

CDR Z-100 SPEED MODULE. Run your Z-100 Computer at 7.5 MHz.
Installs easily with no soldering. Externally switchable between Speed
and Normal mode. Payload...................cooiiiiainnn. $48.00

*** PANASONIC DOT MATRIX PRINTERS ***

KPX=-10B01 120 €p8 10" .. .oiiuiiiiirieivnncnorronennnnsnnas $219.00

KPX-10811 180 P38 10" ... oviiiiiarieieiieiationessaninsns $272.00
29cps NLQ

KPX=10921 180 0P8 10" .. ivonimmsnsenesssinsssenssssss $338.00
33 cps NLQ

KPX-1582 1B0 cps 16.5" .. ...cvvviiirvaresneirosanasasenns $421.00
38 cps NLQ

KPX-1585 240 Cp8 185" .. .. ccivivivesinraninsresiiasnsuans $462.00

* %% UPGRADE ACCESSORIES FOR Z-150/160 # # %
SERIES COMPUTERS

SmartWatch from FBE Research. Installs in ROM Socket on CPU
Board in Zenith computer series Z-100/150/158/160. This tiny jewel
of a product contains a ten year battery and keeps your computer
informed of both time and date at each boot-up. Complete instruc-
tions and softwareincluded .................cooiiiiniiinn $44.00

MEMORY KIT #150-256-18. Includes a ZPAL chip which allows use
of 256K RAM chips included (18 pieces 256K 150 ns RAM chips). Kit
increases 128k memory to 640K or 256K memory to 704K. All chips
plug into your existing Zenith Memory Board. Unbelievable but
T B e e e R e PR P $87.00

Winchester Hard Disk Drive Intemal Set-up. Includes Winchester
drive. controller/interface card, cables and all hardware. With 20MEG
{rormatadé drive $339.00 30 MEG $359.00. May be installed in Z-148
using an Expansion Card sold below.

PTZ-148 Expansion Card for Z-148. Includes 2 expansion slots plus
a clock/calendar. $118.00

Winchester Hard Disk Drive External Set-up. Includes Winchester
drive, controller/interface card, power supply and case with fan.

With 20 MEG (formated) drive...........coovviiiininrnianns $528.00
With 30 MEG (formated) drive..........ccooiiiiiniiiinnnn, $548.00

ZFL-181-93 LAPTOP PORTABLE with the amazing Supertwist LCD
backlit screen 640K RAM, two 720K 3.5" disk drives, clock, P & S Ports,
B MEG. Retail $2399.00. Payload ..................c00ue $1739.00

* &% HALF HEIGHT FLOPPY # # %
DISK DRIVES

MITSUBISHI M2896 8" 48 TPIDS/DD 1.2MEG ...... $375.00
MITSUBISHI M501  5.25" 48 TPI DS/DD 320K/360K ....$105.00
MITSUBISHI M504 525" 96 TPI DS/DD 360K/1.2 MEG . $152.00

*® % SEAGATE HARD DISK DRIVES # # #

ST-225 20 MEG Winchester Hard Disk ............cco0viinns $295.00

With Western Digital Controller & Cables ................ $339.00
ST-238 30 MEG, Requires RLL type controller ............. $309.00

With RLL Controller &Cables ..............ccivuunnnnn, $359.00
S5T-4038 30 MEG High Speed for Z-200 ..............covnn $544.00
ST-4051 40 MEG High Speed for Z-200 ................... $629.00
ST-4096 80 MEG High Speed with Software.............. $929.00
ST-251 40 MEG High Speed Z-150/7200 .............ccc0nnn $489.00

# # # POWER SUPPLIES AND CASES FOR DISK DRIVES # »

Rugged steel construction with heavy duty power supplies. Purchase
with drives and we will install drives in case.

Single 5.25" unit for Full Height Drive ............... $68.00
Dual 5.25" unit, for Half Height Drives . .............. $92.00
Dual 8" unit with fan, for Half Height Drives ........ $188.00
Face plate for single drive in dualcase ............... $8.00
For WINCHESTER Drive, withfan .................. $191.00

%« CHIP SPECIALS ** %

The finest RAM available and at PAYLOAD prices. Order one to one
thousand chips and add only $2.00 for shipping.

64K Dynamic RAM, 150 NS ... ...ioiniuininininananenns $1.35 each
256K Dynamic RAM, 15008 ......covvevivinmeronaonas $3.28 each
256K Dynamic RAM, 120 NS .....oouuiiiiinniannnanins §3.87 each

V-20 CHIPS. High Speed NEC V-20-8 8088 replacement. These run
at up to 8 MEG and are said to increase CPU speed 10-30%.

Paylaad : cooiininserin R S T e e S $14.75
B0B7 MATH COPROCESSOR CHIPS. Speeds and irnproves numeric
processing. 5 MEG 8087-3....$129.00, 8 MEG 8087-2 .... $165.00

PAYLOAD

j COMPUTER SERVICES

15718 SYLVAN LAKE, HOUSTON, TEXAS 77062
PHONE (713) 486-0687

Please MAIL or PHONE your order today and expect
prompt service. MASTERCARD and VISA gladly accepted
with no additional charge. All hardware carries a 90 or more
day warranty. Add $5.00 to all prepaid orders for handling
and shipping, we pay the balance. Texas Residents please
add 7.25% sales tax. We accept purchase orders from
schools, government and approved accounts.
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There were a number of interesting
goodies at HUGCON this year, but noth-
ing that | thought was spectacularly new,
Perhaps the best new product was Enable
for the Z-100. It was particularly appropri-
ate that The Software Group, manufactur-
ers of Enable, received the “Vendor of the
Year” award for the Z-100 version of Ena-
ble. As | mentioned last month, the Z-100
Enable is almost certainly the last major
software package to be released for the Z-
100.

Of course, the new Z-386 computer sys-
tem was displayed, and it has a new twist
-- it can talk. The voice sounds suspicious-
ly like the HERO robots, but | am not sure
that | want my computer to talk back to
me yet.

From my perspective, attendance at
HUCCON was somewhat disappointing
with respect to both members and vend-
ors. In general, there was a distinct ap-
pearance that member attendance was
down in the display area. At times, it was
almost deserted. Vendor attendance was
also clearly lower than in past years, and
some vendors were conspicuous by their
absence. Software Toolworks, one of the
biggest supporters of Heath and Zenith,
was particularly conspicuous by their ab-
sence. UCI (Easy PC) did not attend ei-
ther.

As far as | could tell, there still was
considerable interest in the discussion
groups, and most of the discussions (in-
cluding mine) were pretty well attended.
Although part of my discussion was di-
rectly related to the new features of MS-
DOS 3.20, | also included some informa-
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tion about hard disks that was a direct re-
sult of your letters. Later in this article, |
will tell you about the hard disk discus-
sion and a way to increase your effective
hard disk capacity by as much as 50%. It
may even save you the cost of a hard disk.

| did manage to find something new that |
thought was particularly interesting. CDR
had a new floppy disk drive that has a 10
megabyte capacity. | have read about that
for over a year in various Kodak
advertisements, but | had not seen one
until the HUGCON. The drive resembles
a normal half-height 5.25" floppy drive in
size, but it uses a cartridge that is quite
similar to the 3.50"” disks. This 10
megabyte cartridge is about the same
physical size as a 5.25" disk and about
twice as thick. Since this technology is so
new, the prices are still artificially high --
around $900 for the drive and about $40
or so for each cartridge. Marc Brooks of
CDR told me that “everyone” expects
these prices to be about half that by the
first of next year, so | will look forward to
that. He also told me that he thought that
these drives had an access time on the or-
der of 100 milliseconds, so they are quite
a bit slower than today’s hard disks. Still,
that is not too bad when | consider that
my Z-100 has about a 75 ms hard disk. My
general thought is that this new floppy
drive with the 10 megabyte cartridge is a
perfect medium to use for hard disk
backup. | will try to get one when the
prices become a little more reasonable. If
you cannot wait for the prices to come
down, you might check with CDR to find
out about the current pricing and availa-
bility. As usual, their address and phone
number is listed at the end of this article.

If you have had a chance to read other
computer-related publications, you may
have seen that John Frank is the new
president of Zenith Data Systems. | always
look forward to the Awards Dinner
because there are a variety of interesting
speakers, and this year was no exception.
As you may know, John Frank was in
marketing, and he has been credited with
ZDS’s astounding success in selling
computers to the military and
government. Of course, Bill Johnson,
president of Heath Company, and Joe
Schulte, president of Veritechnology
Electronics Corporation (VEC - the
Heathkit stores) attended as well. Itis nice
to know that the presidents of all three
companies take such an interest in HUG
that they always attend the HUGCON:S. |
look forward to their comments each
year.

| thought the comments of all these men
centered on a “new spirit of cooperation”
between ZDS and the two sister
companies. Although that is good news, it
is not new news. | have heard that before,
but | thought that John Frank was much
more “believable” than Bob Dilworth
was. Even though | do think that this rela-
_tionship has probably improved in the last
year, | am quite hopeful that it will get
even better. The primary impact on the
user group is that we will see new prod-
ucts in the Heathkit stores much sooner.
Who knows, we might even see them
when they are announced!

John Frank did make one comment about
an observation that IBM listens to their
microcomputer user groups. | disagree.
My experience is that IBM does not listen
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to user groups much more than most
companies, and in some cases, less.
Although there is some evidence that IBM
does listen to a few comments from the
mainframe computer groups (e.g. SHARE
and GUIDE), | have not seen that in the
microcomputer arena. In fact, there is one
specific area where it appears that IBM
has ignored all users -- the area of
keyboard design.

Keyboards

The keyboard is the most important as-
pect of any computer. Data entry is by far
the most important computer function
since, without it, we would have no need
for computers in the first place. The lowly
keyboard therefore assumes an impor-
tance beyond a simple piece of hardware.

Today, a number of people are making a
big deal about the user interface to a
computer. New operating systems, like
0OS/2, are supposed to have a better
interface than DOS-based systems. | will
believe that when | see it. The point is
that the keyboard IS the user interface.
We use the keyboard for commands and
data entry, and if a keyboard is clumsy,
that will increase the number of typos and
other errors.

IBM essentially established the standard
for keyboard layout with the Selectric
typewriter keyboard. Many touch typing
students learned how to type on that
keyboard. One could also make a pretty
reasonable  argument  that  IBM
established a standard for computer
terminals with the 3270 display terminals
that are used for mainframe computers.
However, IBM took all of that background
and experience, and dumped it into the
trash can when they designed the
microcomputer keyboards. These key-
boards do not resemble either the
Selectric or the 3270 layouts.

Actually, there is nothing wrong with
change, but this is getting ridiculous. To
date, IBM has designed four incredibly
poor keyboards: the original PC, the PC
Jr., the AT (“enhanced” keyboard), and
the “new enhanced” 101-key keyboard
for the PS/2 computers. All of these
keyboards appear to be specifically
designed to strike terror into any touch
typist’s heart. Each one of them is “non-
standard” when compared to the
Selectric. And each has its own specific
problems. There are apparently a lot of
people that agree with this view because
one company, Key Tronic, has become

well-known for their keyboards that fix
these problems.

I found that the original PC keyboard had
two serious problems: the Enter key and
the Shift key location. The original Enter
key was two keys high, but there was an
“extra” key on that line. If you were used
to the L-shaped enter key, | found that |
nearly always hit that “extra” key instead
of the Enter key. That plays havoc when
you are trying to use a word processor.
The location of the Shift key was clumsy,
but | found that I finally got used to that. |
never did get used to the shape and
location of the Enter key on the original
keyboard. My typing speed was reduced
by half as a direct result of that.

The original keyboard on the PC Jr. con-
tained buttons instead of keys which
made ii virtually impossible to touch-type
on that keyboard. Each key required a
“key press”, much like the keys on many
inexpensive calculators. This keyboard
was so bad that IBM eventually issued a
“recall” and replaced it with a keyboard
that had keys instead of buttons.

Then we come to the “enhanced”
keyboard. This version was the first to
have twelve function keys. In this version,
the function keys were moved from the
left-hand side of the keyboard to a row
along the top. The other significant
change was that the ESCape key was
moved to the keypad area instead of stay-
ing in the standard, upper left-hand cor-
ner of the main keyboard. The good news
was that this version of the keyboard had
an L-shaped Enter key that was much
easier to use. But it is clear that the de-
signer of this keyboard did not use much
microcomputer software and was not a
touch typist because of the location of
the ESCape key. This keyboard was the
best of the lot because, with the
exception of the ESCape key, most of the
rest of the key locations were pretty
usable. A lot of people object to the
change of the function key locations, and
I have found that it is difficult to get used
to despite the fact that they are similar to
my Z-100.

Last, but certainly not least, is the
“enhanced” 101-key keyboard that is part
of the new PS/2 computer series. This one
is really a beaut! The ESCape key had to
gather up its traveling togs again, and go
to the left-hand side of the function key
row. There are now two CTRL keys and
two ALT keys. Both are located on the

bottom row with the Space Bar. And the
Caps Lock key has been moved to the old
CTRL key location. | learned this the hard
way when | tried to interrupt the COPY
command with a CTRL-C and found that a
Caps Lock-C did not quite handle the
problem. There were quite a few com-
ments about this rather significant change
when IBM announced this keyboard, and
all of them were not complimentary. IBM
responded that they had spent a lot of
money on consulting for the new key-
board design, but it is clear that they did
not talk to anyone who really USES a key-
board. Any touch typist who spends a
considerable amount of time at a key-
board could have told them about key-
board design and its relationship to the
popular microcomputer software.

I suggest that it is high time that all
companies, especially IBM, quit trying to
design the “ultimate” keyboard and
standardize on one design. As | said
before, | do not particularly object to
change, but | do have considerable
problems with non-standard hardware
and software. For example, it is difficult to
see why we are limited to 12 function
keys. IBM could take a lesson from
another one of their divisions and provide
24 function keys like some of the
mainframe 3270 terminals. That is not a
pipe dream because a 24-function key
keyboard has existed for some time -- it is
part of the 3270/PC system, so the idea is
not even new.

Turkey of the Year Award

Contrary to what | said last month, | have
decided to give a more than a little belat-
ed “Turkey of the Year” award to IBM for
poor microcomputer keyboard design.
Moreover, they have also earned a
bronze, silver, and gold turkey cluster in
lieu of second, third, and fourth awards
respectively. All four of these keyboards
have significant layout problems for touch
typists who use microcomputer software.
There has been little evidence that IBM is
really concerned with the user based on
their rather clumsy attempts at keyboard

“design.

Zenith Keyboards

I think that one of the best features of the
Heath and Zenith computers has always
been an excellent keyboard design. Their
keyboards have generally had the keys in
their standard locations using the stand-
ard design. Even the "150 had an L- shaped
Enter key that was standardized in the
Selectric. And the Z-100 keyboard is
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probably the best keyboard design everin
terms of feel and key location. Even
though my 248 is faster, and in some
respects better, than my "100, | have been
more than a little reluctant to convert files
to the '248 because | still like the other
keyboard better. | can type like a rocket
on the Z-100. | still have not developed
that kind of speed on the '248.

As | said earlier, | saw the Zenith 386 sys-
tem at HUGCON. Unlike previous sys-
tems, it appears that Zenith decided to
use a virtual copy of the IBM keyboard
layout for the 386 machine. The rationale
for doing that is to clearly make the Zen-
ith 386 system more “compatible” with
the IBM version. Nonsense and garbage!
The “new’ locations of the Caps Lock,
two CTRL, and two ALT keys are not help-
ful at all.

The good news is | found out that a
simple ROM change in the keyboard will
“remap” the Caps Lock key and one of
the CTRL keys (the one to the right of the
Space Bar) so that at least that problem
can be fixed. The disadvantage of this
approach is that the old Caps Lock key
(the new CTRL key) still has the LED
showing the status of the Caps Lock
toggle no matter what the ROM does for
keyboard mapping. | can live with that as
long as the keys are in the “normal”
positions. If you have any kind of interest
in a ROM like this, | suggest you write to
Mr. Chas Gilmore at Heath Company at
the address listed at the end of this article.
| discussed this subject with him at
HUGCON, and he would like to hear
from you if you have an interest in a new
keyboard ROM. If there is enough interest
in this, perhaps Heath or HUG will make
an updated keyboard ROM available for
the 386 keyboard. It's nice to know that
Heath Company still has an interest in a
user's opinion in general, and my thanks
to Chas for his assistance.

Lest you think | have forgotten about
Zenith's involvement in the keyboard
issue, | have a special award for ZDS.

Lemming of the Year Award

The lemming is a curious beast. Where
one goes, others follow, even to the
extent of going over a cliff and crashing
into the sea. And so it is with keyboard
design. ZDS has managed to earn the first
annual “Lemming of the Year” award for
their version of the IBM keyboard design
on the 386 system. Enough on keyboards
until the next IBM design comes out.

MACE Utilities 4.10

Although new technology has supposedly
given us more speed, that is a double-
edged sword. Even though the faster
speeds allow us to do more work faster, it
is unfortunately true that we can make
mistakes faster too. Accidents, typos, and
hardware failures can occur in the blink of
an eye, and destroy days’, weeks’' or
months’ worth of work.

Each component of a computer system,
hardware and software, must work
together to help you accomplish a task. If
one component fails, then all kinds of bad
things can happen. Unfortunately, it is
usually the human that is the weakest link
in the system because we do make
mistakes. Mistakes can range from
deleting one important file to formatting a
complete hard disk causing a loss of
megabytes of data. Hardware fails too --
bad sectors develop over time, and
occasionally a hard disk will completely
fail with no notice at all, such as the origi-
nal hard disks that consistently failed on
the older ATs. Even some software has
problems of one kind or another that can
cause data loss.

For that reason, | always recommend a
good set of recovery utilities. | like the
MACE Utilities because they provide a
wide variety of programs that are useful to
all computer users, but are especially
useful if you have a hard disk. In fact, |
suggest that if you are planning to get a
hard disk, you should also have some
room in your budget for the MACE
Utilities. This set of programs can be a real
lifesaver as | discussed in the December
1986 REMark, and the new 4.10 release is
even better. This release includes every-
thing you need to maintain your hard disk
system and recover from many kinds of
accidents.

Release 4.10 includes three disks and
manuals: Utilities disk (red), Hot Rod disk
(yellow), and db Fix recovery utilities
(green). All of the manuals have been
revised, and they have been improved in
the process. Since there has been at least
one reported problem with the cache
utility that | will discuss later, | have tested
most of these programs on my ‘248 with a
40 MB and a 20 MB hard disk using Zenith
MS-DOS 3.20 (BIOS version 3.29).

The MACE Utilities Disk

The red Utilities disk contains the recov-
ery utilities as well as the menu and the
on-screen help information. All of the

utilities can also be run direct from the
command line.

Perhaps the most frequently used utility is
UnDELETE which allows you to recover
erased or deleted files. | have checked
this one out pretty thoroughly (not always
as part of a test), and it has recovered
each file with no problems. The only real
caution about any utility that can recover
an erased file is that you MUST use it
immediately after a file has been erased. If
you do not, there is a good chance that
DOS will reuse that space, and the data
will be overwritten so there is no chance
of recovery.

If you have ever formatted a hard disk,
you will appreciate the UnFORMAT prog-
ram that will recover most of the files from
a formatted disk. The reason that this is
possible is because some FORMAT prog-
rams do not overwrite data on existing
disks -- they usually just initialize the disk
directory and the File Allocation Tables. In
general, it is usually not possible to recov-
er all files on a formatted disk, but this
program works quite well. | recovered all
files in subdirectories from a formatted
disk at UTA last year as | discussed in the
December 1986 REMark.

RXBAK is a special program that can help
you recover just about any file that has
been erased or just about everything on a
formatted disk. It creates a file in the root
directory called BACKUP.M__U that
contains a copy of the boot sector, root
directory, and File Allocation Table (FAT).
If this program is run BEFORE a file is
erased or a disk is formatted, you can
usually recover everything on the disk. My
practice is to run this program for each
partition on my hard disks with a batch
file before | power-off the system. The
manual suggests that RXBAK be run be-
fore and after applications such as word
processing in the event that floppy disks
are switched at the wrong time. DOS will
very cleverly scramble the FAT when flop-
py disks are changed unexpectedly which
is, by the way, one of the most important
-reasons that the CHKDSK command was
developed.

The REMEDY program can diagnose a disk
for bad sectors and fix them. If you are not
using the Zenith DETECT command for a
hard disk, the REMEDY program can be
quite important. REMEDY runs the
CHKDSK program, and then performs a
non-destructive read of all sectors on a

disk. If the sector cannot be successfully
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read on the first try, then REMEDY marks
the sector (cluster actually) as bad. Since
heat can cause additional bad sectors to
develop after a disk is formatted, it is a
good idea to run REMEDY after the disk
has been in use for a while. This program
works for both floppy and hard disks. If
you do not have the Zenith MS-DOS with
the DETECT command to check your hard
disk periodically, the REMEDY program is
an excellent alternative, particularly if you
use PC-DOS.

Two format programs are also included:
one for floppies and one for hard disks.
These are “safe” format programs
because they do not overwrite the data
clusters on a disk like some format
programs do. Many format programs
overwrite any data on a floppy disk. |
checked my version of the FORMAT
program (in MS-DOS 3.20), and it does
indeed wipe out all data on a floppy disk.
Both of the MACE format programs do
not overwrite disk data, and it can be
recovered  with  UNDELETE  and
UNFORMAT as already discussed.

The MACE Hot Rod Disk

This disk is truly worthy of the name “Hot
Rod” because it contains a number of
programs that you can use to speed up
the performance of your system. It also
contains a number of other useful utilities
that most users will find extremely help-
ful.

FRAGCHK checks all files on the disk to
see if they are fragmented, and if so, how
many fragments there are. While this may
seem, to the uninitiated at least, to be a
technical discussion, a modest under-
standing of the fragmentation problem,
and its solution, can significantly improve
your system performance. Although |
have discussed this before, | will briefly go
through the basics again.

DOS allocates and frees file space in
clusters. When you initially create the first
file on a newly formatted disk, the clusters
are allocated sequentially so that the
cluster numbers may be in the order of
02, 03, 04, 05, and so on depending on
the size of the file. Because these clusters
are sequential, they are also contiguous
which means they are physically “next to
each other” on the disk. Because the file
is contiguous, the read/write head on the
disk drive does not have to move much (if
at all) to access the clusters. As you
update the file (and perhaps the software
creates automatic backup files), DOS re-

leases the previously used clusters and al-
locates different (not necessarily new)
clusters to store the file.

At some point, the file clusters are no
longer contiguous (i.e. non-contiguous),
and the drive’s read/write head may have
to move any number of times to access
the file. In other words, the file has been
fragmented (by DOS), and the file's data
may be stored anywhere on the disk.
Since the drive’s read/write head has to
move a number of times to access all of
the data, you may notice that your system
is “slowing down” as a result of all this
drive head movement,

There are a couple of ways to fix this. First,
you can copy the files to a newly
formatted disk because the COPY (or
BACKUP/RESTORE)  command  will
unfragment the files as they are copied.
This works well with a floppy disk system,
but it tends to be awkward on a hard disk
system. The easy way to fix this is to use a
utility program that “unfragments”,
“defragments” or “optimizes” the disk.

Although you can use the “CHKDSK **"
command to see how many non-
contiguous files are in each subdirectory,
you will need to check EACH
subdirectory. The MACE Ultilities includes
a FRAGCHK program that checks each file
in every subdirectory for fragmentation.

The UNFRAG program is also included
which allows you to “fix” all of the
fragmented files on the disk or partition.
This is particularly useful if you have a
number of large files as | do that tend to
get fragmented all over the place. | think
that this particular program is one of the
most important that any hard disk owner
can have aside from the UNDELETE and
UNFORMAT programs. | run this program
regularly (sometimes weekly or more) on
both the 40 MB and 20 MB hard disks.
The manual also suggests that file recov-
ery is much easier when the files are not
fragmented, so that is another good reas-
on for this program.

Another useful program (SQZD) removes
deleted directory entries from a current
directory or an entire disk. This can re-
duce the number of places (and time) that
DOS must search for the PATH command
because all directory entries in the path
must be searched up to the first unused
entry.

If you do not have one of the various
programs that list a sorted directory, you

will find that the SORTD (sort directory)
program is a big help. It allows you to sort
directory entries by filename, file type (ex-
tension), date or size. The program always
sorts the subdirectories first, followed by
the file names in the subdirectory. SORTD
does not actually display the directory; it
just sorts the existing directory entries. It
certainly makes the DIR/P command fairly
useful.

There are a number of things that can
slow down a computer system, and disk
1/O is one of the major ones, particularly
on a data base file search. The utilities
package contains four cache programs
that can help reduce this disk I/O time by
keeping a certain amount of file data in
memory. One program, VKETTE, uses 26
KB of memory for floppy disk caching.
The CACHE program allows you to speci-
fy the amount of conventional memory
for caching hard disk or removable car-
tridge drives. CACHE-AT uses extended
memory for the cache on a Z-200 or simi-
lar system. And CACHE-EM uses ex-
panded memory for the cache.

Some users have reported problems with
the MACE caching programs, and my
information is that this is a bug in Zenith
MS-DOS, not the MACE programs. This
problem appears to have appeared in
version 3.1 only based on the information
I have. Various symptoms seem to have
occurred, but the most common is a sys-
tem freeze when the caching command is
entered. That appears to be a specific
problem with the programming of a spe-
cial interrupt used for disk access in the
BIOS for version 3.1. All of the caching
programs seem to work just fine with ver-
sion 3.2 that | am currently using.

Although you may find that caching will
significantly improve some performance,
it is important to know that it does NOT
seem to improve everything. For example,
you may not notice much improvement
with a word processing program, although
the COPY command and some types of
data base access will improve significant-

ly.

This disk also contains two of my favorite
programs that | have added to the
AUTOEXEC.BAT file: VKEYRATE and
VSCREEN. VKEYRATE is a “keyboard
accelerator” that changes the typematic
speed and delay on the keyboard. The
typematic speed is the speed at which a
key repeats when you hold it down to
duplicate characters. VKEYRATE allows
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you to change that from 10 to 30
characters per second. | have mine set at
30 cps. The delay is the time that a key
must be held down before it begins to re-
peat. VKEYRATE has a range of 250 to 500
milliseconds, and | have mine set at 500.
It really improves the responsiveness of
the keyboard.

The VSCREEN utility is a simple program
that speeds up the screen display. It is
useful when programs use the video BIOS
routines, and it essentially replaces those
functions with an optimized screen
handler. The documentation says that
programs using the video BIOS routines
(such as DQOS) will run 2-3 times faster,
and | believe it. |1 have noticed a
significant performance improvement
with word processors such as WordStar
4.0 and MicroSoft Word.

The MACE DBFIX Disk

There are a number of ways to have a lot
of fun with a computer system; however,
one of them is not spending a weekend
trying to recover a corrupted dBase file.
There are many ways that a dBase file can
be corrupted that includes everything
from a user programming error to an actu-
al bug in dBase. This is one of those prog-
rams that you probably will not need of-
ten (hopefully), but when you need it,
you need it NOW.

This disk contains all of the programs
necessary to help you recover a dBase file
that has been corrupted. Since | really do
not use dBase, | did not test this program
except with a practice file that was
included on the disk. DBFIX allows you to
recover (or define) new headers as well as
recovering corrupted records.

A Summary of MACE Utilities

The MACE Utilities were designed to run
on a PC or compatible system, and | think
that it is one of the best utility selections
available. | have been impressed with the
quality of their technical support, but |
think that there is at least one more
important factor. They use a Zenith
system (specifically a Z- 248), so | suspect
that they can be much more helpful than
many other vendors of similar utilities.
Since the utilities were developed and
tested on a Zenith system, you will not
have to explain how partitions are as-
signed with the ASGNPART command in
case you have a problem. They also know
about any “hiccups” in Zenith MS-DOS
(like the disk 1/O problem in 3.1), so you
do not need to go into any detail about
that either. In short, | have more confi-

dence in the MACE Utilities than any of
the others because of their specific know-
ledge of Zenith systems. Although they
obviously have other systems as well, it is
comforting to know that they understand
Zenith computers.

All of the MACE Utilities provide
something for just about every computer
user. Although this new version is about
$20 higher than the one | discussed in the
December 1986 REMark, it has additional
features and programs that still make the
package an excellent value. If you have a
floppy disk system, | think that you
should seriously consider MACE Utilities
since you can speed up your system’s
performance as well as recover files. If you
have a hard disk system, MACE Utilities
provides just about everything you need
to maintain optimum system perform-
ance, and this package should probably
be your next software purchase. All in all,
the MACE Utilities software is highly
recommended for all computer system
users.

Microsoft Word 4.0
Since | reported on some of the problems

that | had with Word 3.10 last month, |
thought | would give you an update now
that Microsoft has announced version 4.0.
I checked with Microsoft to see if any of
the problems that | mentioned last time
had been fixed in the 4.0 release. They
have not.

Although Word may be adequate for
many purposes, | find that the 19 K
memory limitation for indexing, autosort,
and other similar features is just too small
for my use. | was told that, although they
were aware of the problem, nobody
seemed to know when or if this limitation
would be changed.

The other major problem was the fact that
I was severely limited in the size of the file
that | can edit because of all of the
formatting that is stored in memory. In
one case, | had a FlipFast book file that
was only 60 K that Word had extreme dif-
ficulty in editing despite the fact that |
have 640 K of memory. Somehow | ex-
pected more from a word processor that
sells for a list price of $450 and is sup-
posed to be state-of-the-art.

For what it's worth, it appears that Word
4.0 consists primarily of enhancements
from all reports. | do not have 4.0, and |
do not expect to get it because | can see
no logical reason for spending the money
for the update when it does not fix any of

the previous problems. In general, | un-
derstand that the user interface (i.e.
menu) has been streamlined, and that
Word is now much faster, Although | am
sure that there have been other good
changes, that seems to be the thrust of
the advertising that | have seen.

In the Future

As usual, there was more to write about
this month than there is space to do it. |
still have a lot of information to share with
you about hard disks as a result of a num-
ber of your letters. | guess that will have to
be deferred to next month. | still appreci-
ate your letting me know about your
questions and interests -- it helps a lot.

If you have any questions about anything
here, be sure to include a self-addressed,
stamped envelope (business size pre-
ferred) if you would like a personal reply
to your question, suggestion or comment.
I'll look forward to hearing from you.

Products Discussed

Mr. Chas Gilmore (see text)
Heath Company

Hilltop Road

St. Joseph, MI 49085

MACE Utilities version 4.10 $99.00
Paul Mace Software, Inc.

400 Williamson Way

Ashland, OR 97520

(800) 523-0258 (Orders only)

Enable

PC Series $695.00
Z-100 $300.00
$195.00)

The Software Group
Northway Ten Executive Park
Ballston Lake, NY 12019
(518) 877-8600

FlipFast Guide to Z/H GW-BASIC $21.95
FliPFast Guide to Z/H MS-DOS 24.95
S-A Design Books

515 W. Lambert, Bldg. E

Brea, CA 92621-3991

(714) 529-7999

Word Version 3.10 $450.00
Microsoft

13221 SC 26th St., Suite L
Bellevue, WA 98005

(800) 426-9400 (Orders only)

(Introductory  price

10 MB floppy drive (see text)
CDR Systems, Inc.

7210 Clairemont Mesa Blvd.
San Diego, CA 92111

(619) 560-1272
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Portable
VT220 / VT240

Use your Z181/183

as a portable VT220/240 workstation with:

*TRUE DOUBLE HIGH/DOUBLE WIDE
*“TRUE" 132 COLUMN MODE (128 actual)

*TRUE SMOOTH SCROLLING

*KERMIT & XMODEM FILE TRANSFERS
ZSTEMpc™\VT220 Emulator $150
ZSTEMpc™VT240 Emulator $250

including 4014 and REGIS graphics.

also available PS220™ Keyboard
(see our PowerStation advertisement)

KEA Systems Ltd.
#412 - 2150 West Broadway
Vancouver, B.C. Canada VBK 4L9
Support (604) 732-7411

PowerStation™ 240

VT240 style keyboard and ZSTEM VT240 Emulation Software.

ZSTEM pc™ - VT240 Emulator  Emulation Software only. $250
VT240/241 Emulation software with all the features of ZSTEM VT220 plus
ZSTEM 4014 and REGIS graphics.

PowerStation™ 220 §289
VT220 style keyboard and ZSTEM VT220 emulation Software,
ZSTEMpc™-VT220 Emulator  Emulation Software only. $150

All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts,
user defined keys, full nationalmulti-national modes. Extended macros-
fscript language. True 132 columns on Hercules, ViGAs, Super EGAs, and
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line
support on EGAs, Enhanced keyboard support. Ungermann Bass Net/One
support.

PowerStation

A Complete VT220 / VT240 Work Station Upgrade
for Zenith PC’s, AT’s and Compatibles

KEA Systems Ltd.

™

“You'll never know
you are not using

a real DEC terminal
unless you take
advantage of the
many extended
features.”

EGAmale™ $39
Daughterboard option for 132 columns on most
standard EGA adaplors.

ISTEMpc™-4014 Emulator $99
Use with ZSTEM VT100, VT220, or stand-alone.
Interactive 2o0m and pan. Savefrecall images from
disk. Keypad, mouse, digitizer, printer. plotter, and
TIFF support. 4100 color and line style color mapping.
640 x 400 and 640 x 480 on some adaptor/maonitors.
ZSTEMpc™-VT100 Emulator §99
High performance COLOR VT100. True double
high/wide, smooth scroling. 150 and attribute
mapped color. XMODEM and KERMIT, softkey/MAC-
ROS, DOS access. Available to the A/F and Navy on
AFCAC 254.

#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Support (604) 732-7411  TELEX 04-352848 VCR FAX (604) 732-0715

Order Desk (800) 663-8702 Toll Free
30 day money back guarantee AMEX/MC/VISA

TELEX 04-352848 VCR FAX (604) 732-0715

Order Toll Free (800) 663-8702
30 day money back guaraniee AMEX/MC/VISA

=

7150/160
HARDWARE ENHANCEMENTS

TURBOPLUS V2.0

Highest Performance From Your 150/160
7.4 or 8.0 MHz Operation (SI=2.8 or 3.1)
Software or Hardware Speed Select at Any Time
Reset From Keyboard at Either Speed
100% Software Compatibility
Correct DOS Clock
Simple, Reversible, Installation
Complete With PC Board, Software, V-20,
and High Speed Chips

TurboPlus V2.0 WORKS Where Others Fail!
Price $125 ppd.

VMM150 VIDEO CARD ELIMINATOR

Use ANY Video Card in 150 (even GB—1)
REMOVE the Heath/Zenith Card

Free One Standard Size Slot

Use Less Power, Run Cooler

Simple Plug—In Installotion

Includes PC Board, Decoder and New Bock Panel

Price $45 ppd.

TERMS: Check or Money order, UPS COD $1.90 extra.
Dante Bencivengo, P.0. Box 234, Wyandotte, Ml 48192
(313)484—4866

aj ABSOLUTE 15 DAY MONEY BACK GUARANTEE |—E

MOVING?

o™0

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

The Heath
Voice 2000

Terry Perdue
Heath Design Engineer

Can We Talk?

How would you like to give your PC-
compatible computer a voice of its own?
Now you can! Heath has recently intro-
duced an accessory which allows you to
add speech, sound effects and even music
capabilities to your PC at a very attractive
price.

The new HV-2000 consists of a small cir-
cuit board that plugs into an expansion slot
in the PC, an attractive external speaker,
and the interface software. Assembly of the
kit takes only a couple of hours,

Once the board is plugged into the com-
puter and the supporting software is in-
stalled, your computer will be ready to
speak any ASCII text you'd like it to. The
text can come from an MS-DOS command
line, a disk file, even from some external
device connected to the computer
through a serial port!

The software consists of a VOICE.SYS de-
vice driver and several utilities. To install
the device driver, you need a CONFIG.SYS
file on the disk or partition that you boot
from, containing a command line of the
following form:

DEVICE=VQICE.SYS 300

This will automatically install the device
driver when you boot your computer. The
‘300’ in the above example specifies the
address (in hex) that you have jumpered

the voice card for. Once installed, the
device driver software remains resident in
memory, ready to speak any ASCI| text that
is written toit, whether from DOS ora high-
level language, such as BASIC,

The device driver's name is HV. From DOS,
you could cause a text file to be spoken by
using one of the following resident DOS
commands:

COPY <filename> HV

TYPE <filename> > HV
(using I/0 re-direction}

Similarly, typing DIR > HV would use 1/O
re-direction to speak to the directory.

Tell Me More!

Files created in the Document mode of
WordStar are compatible because the
VOICE device driver ignores the additional
spaces that WordStar adds to justify lines
(these spaces have the high bit set) and the
control characters that are used to cause
parts of text to be printed in boldface,
underlined, etc.

The software normally accumulates and
converts text until a linefeed character is
encountered (or until 255 characters have
been written without a linefeed), before
speaking the string. An exception occurs if
a word is found to be hyphenated at the
end of aline. Inthis case, the driver waits for
an appropriate pointin the next line of text,
so that the hyphenated word is con-
verted properly.

iy .

s

The driver also watches for punctuation
that implies that an extra pause is appro-
priate, a short pause aftera comma, and a
longer pause after a period, for example.
This makes the speech sound more nat-
ural, and therefore, adds clarity.

By the way, when you reach the INITIAL
TESTS section of the HV-2000 Assembly
Manual, you are instructed to plug in the
board, make the software preparations
outlined earlier, re-boot your system, and
type SPEAK SPEAKME.TXT. If you did every-
thing right, your computer will give you a
nice verbal pat on the back!

The SPEAK Command

A SPEAK.COM transient program is pro-
vided that has three useful forms.

(1) SPEAK <filename>

This causes the specified file to be spoken
and displayed.

“ (2) SPEAK "<string>"

This speaks the text string in the command
line. For example, you could have your
computer greet you when you turn it on by
including the following line in your AUTO-
EXEC.BAT file:

SPEAK "Good morning. Have a nice day."

(3) SPEAK COMn: <baudrate>

This form speaks and displays textsenttoa
serial port by an external device, XON/
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XOFF handshaking is provided, as is a 60K
buffer, in the event that the external source
does not respond to handshaking. The
baud rate may be between 150 and
38,400.

The NEWORDS Utility

Although the device driver contains well
over 500 rules with which to determine the
proper pronunciation of each word, some
words may be pronounced incorrectly.
Another program that is furnished,
NEWORDS.EXE, allows you to create and
maintain an exception file containing
unique words, and to specify phonetically
the pronunciation you desire for each
word. This is an easy-to-use interactive
program, The driver looks forthe exception
file, WORDS.EXC, at boot-up. If itis found,
it gets loaded as part of the driver. Each
word encountered in a text string is looked
for there first — if not found, the standard
rules are applied.

The device driver is not ‘write-only’.
Reading from it returns a string consisting of
the mnemonics corresponding to the
phonemes* chosen for the last-spoken
string of text. This feature may be used to
provide a starting point when you want to
create mnemonic strings, andis in fact used
for this purpose by the NEWORDS utility.
When you enter a word, the program
speaks the word using its built-in rules,
displays the mnemonics of the phonemes
used, displays a list of all valid mnemonics,
and prompts you to enter a new string of
mnemonics. It then speaks the new
mnemonic string, and asks if it sounds
okay. If not, the process continues until
you're satisfied, at which time it adds the
word and mnemonic string to the WORDS
EXC file and returns to the main menu.

* Phonemes are the basic ‘building block’
sounds making up the words of a given
language. Amnemonic name is assigned to
each of the 64 phonemes* to refer to the
sounds they represent. For example, to
phonetically specify the words ‘voice card’,
you might use the mnemonic stringv oies
pakaherd. The pa mnemonic represents a
pause between the words.

If You Want To Get Fancy

In addition to plain text, a file or string may
contain mnemonic strings and/or voice
attribute specifiers, enclosed in braces
(1 1). This allows you to spell unique words
phonetically, and change any of the voice
attributes at any point within the text. The
voice attributes include:

- 64 phonemes,
- 4 phoneme durations,

- 16 speech rates,

- 4096 discrete inflection levels,

- 32 transitioned inflection levels with 8
transition rates,

- 4 octaves of musical notes,

- 16 amplitude settings,

- over 250 vocal tract filter settings, and

- 8 articulation rates.

With a little practice, very natural-
sounding speech is possible, as well as
some interesting sound effects, music, and
singing. (The musical notes are very ac-
curate.)

The voice normally defaults to a mono-
tone, but you can add automatic inflection
by either following the command line in
CONFIG.SYS with a /I switch, or by pre-
ceding aline of text with an !. Although the
inflection changes are essentially random,
they are not instantaneous, rather gliding
from one pitch to the next. This makes the
speech more natural and less monoto-
nous. Othersoftware switches are available
to:

- add a brief pause between words for
better clarity,

- cause punctuation to be spoken (the
words used may be changed via
NEWORDS),

- cause numbers to be spoken digit-by-
digit (normally 12345.6789 is spoken as
twelve thousand three hundred forty-
five point six seven eight nine”!),

- select the default voice attributes,

- disable use of the exception file, and

- lock the options in a specific state.

What Can | Use It For?

There are countless ways to enhance your
computing with the HV-2000. You can add
voice prompts to your batch files to an-
nounce their progress, add verbal warnings
to your programs to replace beeps or error
messages that might be missed, add
prompts and sound effects to game pro-
grams, etc.

The ability to speak ASCII text entering a
serial port will be of interest to Hams and
others who have the equipment to copy
Morse code and teletype off the air. (If a
group of characters contains at least one
letter and one digit, it will be spoken
character-by-character, so station callsigns
are spoken correctly.)

There are also many applications in which
the HV-2000 will be especially beneficial
to the blind population.

The Undocumented Feature

Although it is not documented in the
manual, there is another, secret ‘switch’

that may be specified in the command
line!

When the Naval Research Laboratories
developed the basic algorithm and rule set
incorporated into the device driver in the
early 1970's, it contained around 330 rules.
Many additional rules were added during
the course of the HV-2000's development.
To aid in this process, an additional option
was written in. This option was left in for
those who are interested in seeing the rules
that are being chosen to speak a particular
string of text. This option is enabled by
including an R switch in the command
line.

The rules are written to the display be-
ginning at the current location of the cur-
sor, one rule per line. The next section
offers a brief description of the algorithm
and the significance of the characters dis-
played when this option is enabled.

Text-To-Speech Converter Operation

Atext string is scanned from left to right. As
each character is encountered, it is com-
pared with a section of the rule table that
contains rules beginning with that charac-
ter. Arule consists of two sides — the input
and the output. The output side contains
the hex values corresponding to the re-
quired phonemes. The input side consists
of a bracketed quantity, which must ex-
actly match a character or group of char-
acters in the text string (disregarding case),
and in most rules, one or more ‘tokens’
which represent the context of the brack-
eted quantity. The tokens used are as
follows:

! = punctuation or space
# = 1 or more vowels

+ = a front vowel

~ = aconsonant

0 or more consonants
a voiced consonant

.$'=

a consonant that influences a fol-
lowing ‘u’

& = asibilant

@ = asuffix

For example, if the letter | is encountered
while scanning a string, the letter | and the
characters preceding and following it are
compared with a section of the rules table
that begins as follows:

I ahl ie
[ING]! en
1[IN] in
HIT! ahl ie
[IN]D ahl ie n
| IER] ie er
#:R[IED]! ie d

If the ‘I’ stands alone in the source text,
(spaces or punctuation on both sides of it),
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it will satisfy the first rule, and the
phonemes required to speak the name of
the letter will be appended to the output. If
the I'is part of the suffix ‘ING’, it will match
the second rule, and the appropriate
phonemes will be appended to the out-
put. In the latter case, the brackets enclose
‘ING’, so the next character to be scanned
will be whatever follows the 'ING’ suffix. To
match the last rule shown above, the ‘I’
would have to be followed by an ‘ED’, then
by punctuation or a space, and be pre-

thing matches, the phoneme values from
the outputside of therule are appended to
the output buffer, the characters in the
string that matched the bracketed charac-
ters in the rule are skipped over, and the
process continues until the end of the
input string is reached. Finally, the
phonemes are output to the hardware.

Since the last rule in each section of the
table consists of the character with no to-
kens, in this example [1], a matching rule

monics and attribute specifiers), bypass
the rules, and are handled differently.

Summary

Giving your computer a voice adds a new
dimension to computing. And while you
can take the time to get as fancy as you
want with the speech, music and sound
effects for games and other novelty uses,
very little effort is required to add voice to
your more serious applications. So give
your computer a voice. It may thank you.

ceded by an ‘R’, which is optionally pre- | will always be found. The position of each %
ceded by a consonant(s), which is pre- | rule within the table is significant. That is
ceded by at least one vowel. The word | why the Rules option was incorporated —
‘carried” would match this rule. when adding a rule to cover some discrep-
- ancy in pronunciation, it is important to
Eher:(ef(t)re, Orlf]e t_he clt'lar_?jctersf W'mln the note the rules that were being used, in
fracde 500:1 tci lzpu rts'] N Of ;:hruet_are order to properly locate the new rule.
pountl the gh | po '(L"[ Ok N el rtIEg Additional testing is then required to en-
I.x;lc 1;‘ s fatﬁ srs i" Zeenson g sure that the new rule does not cause
ErapeELone Mraash arevampare problems with words that were previously
with characters on either side of the spoken correctl
matched characters in the string, from the ¥
center toward the outside. When every- | Parts of a string that are in braces, (mne-
e DOMING e Largest Surplus Electronics Dealer in
0 COMPUTERS Western Michigan
e In Business over 40 Years
789/90 SOFTWARE 2100 SOFTWARE e Over 7,000 square foot Store and
ELECTRONIC TYPING $79  Z.CHART $78
COHDOR DEd 671 CONDOR DBMS 338 Warehouse . :
CBASIC (CP/M) 11 Examples of Zenith Salvage Products:
PEARL 111 359 CONDOR FILE MGMT 155
MICROSTAT 199  LOTUS 1-2-3 350 Z-100 Motherboards $20.00
B‘,‘\A'I?\IEI‘JEFI’IELL ggg SUPERSORT 103 Z-100 Power Supplies $25.00
WORDSTAR 316 WORDSTAR 3.3 325 Z-100 Winchester Controller $50.00
MAILMERGE 108  MAILMERGE 3.3 200 Z-151 Disk Controller $25.00
MICROSOFT BASIC 140
MICROSOFT COBOL 316 SPELLST‘“? 9 Wi Z-171 CPU Boards $35.00
MICROSOFT FORTRAN 156~ MBASIC (CPM-85) 193 Z-158 CPU Boards $25.00
CPM 08 140 MULTIPLAN 125
WUTLAN, I3 Cemasos e e S
PROPERTY MGMT 746  PEACHTREE GL 295 2004 ower t{pp'ies A
GENERAL LEDGER 316 PEACHTREE INVENTORY 295 Style Writer” Software for H-89
INVENTORY CONTROL 396  PEACHTREE INVOICING 195 Disk Drives — 1/3 and 1/2 Height
ottt S 236 pPEACHTEXT 5000 250
ACCT. EIVABLE 316 : :
SUPERCALC 159 MICROSTAT FOR Z-DOS 200 Many other Zenith Salvage Available
T T ——— All Surplus/Salvage Sold AS IS - WHERE IS
ON NEW PRODUCTS. No Catalog — Please Call for Quotes
WE STOCK MOST ZENITH PRODUCTS We Ship U.P.S. — C.O.D. (ONLY)
WE RENT COMEUTERS, 1001 Sorry — No Foreign Shipments
GET YOUR ZENITH CHARGE CARD
THROUGH DOMINO COMPUTERS 5‘9 3_ ' (g
m ‘ dal?erns 108 N. Hickory Avenue, Arlington Hts.. IL 50004 W W MM
Sys “THE HOUSE OF EVERYTHING, ALMOST!"
IS R 609 Paw Paw Avanua P.0.1082 Benton Harbor, Michigan 490221082
CALL: LES TURK -616 926-6391
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LONG &
LOUD! I

Frice tesh 110 L.

Sideways & Banner | "
Printing Utility for et — b
Dot-Matrix Printers mmmme e Senn e e e

For any CP/M or MS/DOS
computer (IBM compatibility is
not required), just...

$34.95

Special Offer: one MS/DOS and
one CP/M version for only...

$49.95

We've improved our popular TWIST & SHOUT! package and given it a new name!
LONG & LOUD! Version 2.0 is easier to use and install, includes new typefaces in
both LONG (four sizes) and LOUD (Times, Sans Serif, Olde English, Script and
Symbols — in both upper and lower case). LONG lets you print out your spread-
sheets (or any file) the long way (sideways) on your dot-matrix printer. No more
cutting and pasting to put together a fragmented printout. LOUD prints giant ban-
ners in letters from two to eight inches high. Make banners & posters with ease!

SHOUT YOUR
MESSAGE IN
A BANNER!

™ Multi-Function Software
Supercharger for CPIM
NEW for Heath/Zenith

Profiles magazine wrote, "PRESTO still has the edge over Write Hand Man in
features and general polish..."” And now we've improved it even morel PRESTO
adds features to any program you run. Just hit a special trigger key and PRESTO
suspends your current program and opens a window on-screen. You can then call up
a floating point calculator, a programmers calculator (hex, binary, octal, decimal), a
notepad, a perpetual calendar, a Rolodex™, and perform screen dumps. Hit
another key and you're right back where you left your original program.

PRESTO! (Version 3) uses almost 5K less memory than previous versions, yet
includes great new features like:

NEW CP/M Commands: From within any program you can now do a directory, copy
and rename files, erase files, and type files to the screen.

NEW Keyboard Macro Processor: Throw away SmartKey and XtraKey because
PRESTO now includes its own key processor. The keys module includes powerful
features like the ability to automatically load special key definitions for each
program you use. One key can do the work of hundreds — a real time saver!

And best of all — the price is just $39.95. Available for all Heath/Zenith CP/M
computers using H19/89 type terminal. Versions are also available for Morrow,
Osborne, Kaypro and Otrona. Specify computer and hard or soft sector format.

Rembrands

Complete Business Graphics Toolkit™

Finally there's an easy and fun way to
create graphics on your H/Z-89, H/Z-90,
H/Z-100 (CP/M only) computer or any
H/Z-19 equipped machine.

No extra hardware required! It works
with a standard unmodified machine yet
also supports the TMS| SuperSet ROM,
and the Font19 Character ROM.

Freehand drawing: You can easily draw
lines, boxes, circles and write on the
screen in large characters. Full block
operations are also supported — move,
delete, fill, copy and more! Your
graphic creations can be saved to disk
and recalled at any time for further
editing. Layout forms, design logos,
draw diagrams and pictures. It's easy
and fun to use.

Business graphics: REMBRANDT lets
you create horizontal and vertical bar
charts, pie charts and xy plots (scatter
graphs). Use hand-entered data or
read numerical data from virtually any
source including dBase Il, SuperCalc,
MBasic, Wordstar and ASCII files.

Slide shows: Sequence your graphics
on-screen using eleven cinematic
special effects like wipes, fades and
spirals. Produce electronic 'slide
shows' without any programming.

Print your graphics: Print your graphic
screens on most dot-matrix and daisy
wheel printers. Interface with all word
processors so that your reports can
include charts, graphs or any graphic
creation — intermixed with your text!

Compatible: It even reads, displays
and prints Ed-A-Sketch files!

Affordable: Even with all of this power,
REMBRANDT is available for an

amazingly low price of... $39 95

REMBRANDT runs on H/Z-89's, 90's,
100's and H/Z-19 equipped machines.

Other Stuff: MILESTONE Business Project Planner (CP/M and MS/DOS) $99.95, MEDIA MASTER Disk Conversion (Z_-1 00, PC-
DOS) $39.95, MEDIA MASTER PLUS Disk Conversion & CP/M Emulator $59.95, ACCELERATE 8/16 including V20 chip $99.95

TECHNOLOGIES I NZC

22458 Ventura Blvd., Suite E
Woodland Hills, CA 91364

We accept VISA, MASTERCARD and AMERICAN EXPRESS

Order by mail or call our 24 hour toll free order line
from anywhere in the US or Canada:

800-628-2828 (Extension 918)
Technical questions, orders: 818-716-1655 (9-5 PST)

Add $4 per order postage/handling. Overseas, add $12.
US funds only. CA residents add 6% tax (LA County 6.5%)




Now, with the new

ShowOff Art/Utility

disk you can:
Capture CGA graphs
Use .MAC art
Print ShowOff
graphics on laser
printers
Convert ShowOff
pictures to MAC
format

WILL IMPROVE YOUR IMAGE

Zenith 10%

ShowOff $79 ShowOff+ Logitech Mouse $174
demo disk $3 ShowOff Art/Utility disk $15

HOGWARE COMPANY

470 BELLEVIEW « ST. LOUIS, MO 63119

(314) 962-7833

Computers used for Business

With ShowOff, your
Z100 will produce
outstanding hires
graphics.
ShowOff offers:

640 x 480

92 fill colors

92 patterns

25 text styles
AND, graphic com-
patibility unmatched
by any other system

Versions of ShowOff available for Logitech, MS and PC Mouse, HIPAD and Summagraphics digitizers.
min requirements: Z100 Color RAM 384K RAM MS-DOS 2.0

order direct: VISA MC check

Expanded HUG Discount List
Featuring Products Eligible For Discount

FIS:T58H. o imis s snsinming msine
HS-2A8-2 v vavmiom i o eving e
HS-248-5X uvsvviindsamniiaiia
BIS-317-20 o v saaiya saas s
HS=3 B0 A0 wi s i ssinsmomeiig
HWDZD s voimammimnnmasmos

10%: ZA-T70:4 ccunwviannmsiaimimwi

1%  ZASBE20 wnn s e s
T0%:  ZARIBOEZ2] vssanmuasemmeesvemn
10% ZA-180-35 .......0ivviiiinnnnnnns
10% ZA-180-40 ............cc0vvenn.n.

0% ZA-180-45 . ... iivviuiiveniianass
T0%:  ZATBIE sunivssiamn i rveees
0% ZARSES cusnmsmmmn s
0% ZATBET veunnsvismsamiaessass
1% ZASTBIEE s e eosmamss
T0%:  ZASTBAES s e e

0% ZA-1BT1-17 o oiiiiiiiinae e
10% ZA-181-18 ...c.ivvininnnennennnns
105  ZEMSYIM g wivinimeemvis D

0% ZCM-1400-1 ... oiviviivvesiaamais
10% ZEM1490 s wmes s samsanimsmass
10 ZERT2 s wennmsorsonen s sisies

To HUG Members Only

P D) s B [ P Zu
ZDH-1211-BO. ... 20%
ZDH-1217-BO: s iivvrinsovvsisess 20%
ZE-T48-42 ooauas i vdsvinns 20%
ZF-171-42 . .... R R 20%
L2488 onnneiomimssimmeines 20%
LB o wasmenecmeanmrE s 20%
IMM-T49A ... 20%
IZMM-T49P ... 20%
IMM-1470-G . ... 20%
E85- TR-2T v vais o ivie e v 20%
P S R L e A e 20%
INVMEAZO0ET s msmmamnswnmawees 10%
LVNET22050 o vnonsates s s sy 20%
ZVM-1230-A .o 20%
IVM-1240-A oo 20%
. ENMAI300-T o ovviswoniasvessmarei 10%
ENMAUZI0 e ovaani e S s 20%
ZVMAZBO-C o vavanssmsiosws v 20%
IWE248-82 cacisvivnvmmmimn s s 20%
EVVEZABEO, o v s e g 20%
ZWL-183-92 ...t 20%
All software on Pages 56, 57, and 58 of the
Christmas Catalog (#208) .......... 20%

Products and prices appearing on list subject to change without notice.
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10 - Very Good
oot © TBLED

Rating values 8-10 are based on the ease of use, the
programming technique used, and the efficiency of
the product.

7 - Hardware limitations (memory. disk storage. etc.)

6 - Requires special programming technique

5 - Requires additional or special hardware

4 - Requires a printer

3 - Uses the Special Function Keys (f1.12.13.etc.)

2 - Program runs in Real Time*

1 - Single-keystroke input

0 - Uses the H19 (H/Z-89) escape codes (graphics.
reverse video)

Real Time — A program that does not require inter-
activity with the user. This term usually refers to
games that continue to execute with or without the
input of the player (e.g., 885-1103 or 885-1211[-37]
SEA BATTLE.

ORDERING INFORMATION

For VISA and MasterCard phone; telephone Heath/
Zenith Users’ Group directly at (616) 982-3838.
Have the part number(s), description, and quantity
ready for quick processing. VISA and MasterCard re-
quire minimum $10.00 order. By mail, send your or-
der, plus 10% postage/handling ($1.00 minimum,
$5.00 maximum) to: Heath/Zenith Users’ Group, P.0.
Box 217, Benton Harbor, MI 49022-0217. Orders may
be placed, by mail only, using your Heath Revolving
Charge account. Purchase orders are also accepted
by phone or mail. No C.0.D.s accepted.

Questions or problems regarding HUG software or
REMark magazine should be directed to HUG at (616)
982-3463.

NOTES

The [-37] means the product is available in hard-
sector or soft-sector. Remember, when ordering the
soft-sectored format, you must include the “~37" after
the part number (e.g., 885-1223-37).

All special update offers announced in REMark (i.e.,
ZPC Il update) must be paid by check or money order,
payable to the Heath Users’ Group. NO CREDIT CARDS
ACCEPTED. ZPC Il contains only one disk. It is a com-
bination of ZPC | and the ZPC Support disk, plus added
improvements. Thank you.

KEYMAP To KEYMAC
Upgrade

If you own the Z-100 KEYMAP program
(885-3010-37), you can upgrade to the
new KEYMAC keyboard macro processor
for the Z-100 (885-3046-37) for only
$10.00. Just send your original KEYMAP
disk and $10.00 to HUG, Attn: Nancy
Strunk, P.O. Box 217, Benton Harbor, Ml
49022-0217. For adescription of KEYMAC,
see the August 1987 issue of REMark.

HUG P/N 885-3040-37
HADES Update

set to the new version of SCREENDUMP,
HUG P/N 885-3043-37 for $10 and BOTH
original disks to Heath Users’ Group, Attn:
Nancy Strunk, P.O. Box 217, Benton Har-
bor, Ml 49022-0217.

HUG P/N 885-8005
HDOS MAPLE
UPDATE

Version 2.0.8d of MAPLE for the HDOS
operating system is now available. This
version will allow 2400 baud operation.
Previous owners of MAPLE can update
their disks free by returning their original
to Nancy Strunk, Heath Users’ Group,
P.O. Box 217, Benton Harbor, M1 49022-
0217.

Murphey’s second postulate states:
“There's always one more bug.” Unfor-
tunately, such WAS the case with HADES,
HUG P/N 885-3040-37. The problem cor-
rected, only occurs with a 32-meg hard
disk and only in the file mode. If you have
version 1.01 or lower, return your original
disk to Nancy Strunk, Heath Users’ Group,
P.O. Box 217, Benton Harbor, Ml 49022-
0217, and your disk will be updated to
version 1.02, FREE!

HUG P/N 885-3043-37
SCREENDUMP Update
(Correction)

Original owners of SCREENDUMP, HUG
P/N 885-3041-37, can update their disk

HUG P/N 885-8040-37
HELP Update

John Stetson’s very popular HELP program,
HUG P/N 885-8040-37 has been updated
by the author. Now included on two disks,
are separate versions for the H/Z-100 and
PC Compatibles. Although the H/Z-100
version is fixed, the PC Compatible version
is ever changing, and now includes, the
ability for color output for color monitors,
Zenith's version 3.2 of MS-DOS, and a
summary of ANSI escape sequences, to
name a few. Updates for current owners of
HELP can be obtained for $5 and the return
of the original disk to: Heath Users’ Group,
Attn: Nancy Strunk, P.O. Box 217, Benton
Harbor, MI 49022-0217. For a description
of the original HELP program, see the
March 1986 issue of REMark.
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HUG P/N 885-8046-37
MS-DOS
Assembly Language Utilities
UPDATE

—

John Stetson, the original author of the
HUG MS-DOS Assembly Language Disk,
has updated this product with additional
utilities and corrections, now making it a
2-disk set. Some of the additional features
include: 1) An overview of MS-DOS V3.2
features, 2) TSR program to change the
CPU speed on an H/Z-200, 3) BIOS modi-
fications to the H/Z-100 MS-DOS 3.1
BIOS and PC MS-DOS 3.2 BIOS to allow
exchange of 5-1/4” 96 tpi diskettes (not
the 1.2 Mb high density type). 4) Sorted
Directory utility program version 5.7, and
5) Miscellaneous changes and correc-
tions. Original owners of this product can
update their disk by returning it along
with a check for $5 (made out to HUG), to
Nancy Strunk, Heath Users’" Group. P.O.
Box 217, Benton Harbor, Ml 49022-0217.
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Are you reading

Subscribe now!

a borrowed copy of REMark?

If You Don’t Have WindowDOS 2.0,

You’re Wasting Time!!

Once you've experienced the convenience of instant access to DOS commands, you'll never
be satisfied with returning to DOS to list files, format diskettes, or copy, rename, or erase files. Nor
will you be happy with a DOS shell, because shell programs are just as inaccessible as DOS when
you are using an application program. Only one program combines memory-residency with
the power of a full-featured disk manager: WindowDOS Version 2.0.

Features Not Found In DOS

¢ Sort directories in 8 ways

+Copy, erase, or move groups of
files

+Find any file in seconds

+Display default directory of any
drive with a single keystroke

+Global copy & erase commands

+ Copyfunction prompts youtoinsert
another disk if necessary

+ Display hidden files/subdirectories

+Display file contents in various
formats and page forward/
backward

+ Display graphic tree
+Unique RAM Environment function

Enhances These DOS Functions
¢ Format disks (faster than DOS)

shows name, size, location, and
interrupts of every program in
memory

+Rename subdirectories for instant
reorganization

+Hide & unhide subdirectories

+ See & change file attributes

+Send control codes to printer

+ Switch default printer

+Password "lock” your system

+ 5-minute screen-blanking function

WindowDOS Associates - Box 300488-B - Arlington, Tx 76010 - 817-467-4103

+Make or erase subdirectories
+Copy, rename, or erase files
+Copy files to printer or COM ports
¢+ Display disk free space

Other Information

+ Not copy protected

+Uses only 51K of memory

¢ Supports EGA & Hercules

+ Uninstall command

+ For PC/XT/AT/100% Compatibles
¢ Order Today--Only $49.95
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The following HUG Price List con-
tains a list of all products in the HUG
Software Catalog and Software Cat-
alog Update #1. For a detailed
abstract of these products, refer to
the HUG Software Catalog, Soft-
ware Catalog Update #1, or pre-
vious issues of REMark.
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Make the no-hassle connection with your
modem today! HUGMCP doesn't give you
long menus to sift through like some mo-
dem packages do. With HUGMCP,
YOU'RE always in control, not the software.
Order HUG P/N 885-3033-37 today, and
see if it isn't the easiest-to-use modem
software available. Joe Katz says it was so
easy to use, he didn't even need to look at
the manual. “It’s the only modem software
that | use, and I'm in charge of both HUG
bulletin boards!” says Jim Buszkiewicz.
HUGMCP runs on ANY Heath/Zenith

computer that's capable of running MS-
DOS!

vmmwwwwvvvmvvvvvv

MAAMAAALALALALALMAALAALAALA
|.It.lI.ll.II.II.II.Ii.lI.il.II.IIOII.H.H.IIOII.H.H. ™

HEPCAT is here!l HEPCAT is here! HEPCAT ;

is here! So what is HEPCAT, you may ask?
Why it's just another Pat Swayne SUPER-
UTILITY. HEPCAT is an acronym for HUG
Engineer’s and Programmer’s CAlculation
Tool. Just what we don’t need, another
memory resident calculator, right? Wrong!
With HEPCAT, you can throw away the rest
and use the best. HEPCAT only uses two
partial lines on your screen, and best of all,
does NOT cause existing programs to stop
executing! That means, while your com-
puter is grinding numbers internally, you
can be grinding them externally. Order
HUG P/N 885-3045-37.

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

..II.II.II.ll.ll.ll.ll.II.II.II.I!.IIIII.II.H.II.II

HUG Price List

OPERATING
PRODUCT NAME PART NUMBER ~ SYSTEM  DESCRIPTION PRICE
H8 — H/Z-89/90
ACCOUNTING SYSTEM .............cc.ooeene. 885-8047-37 ........ BUSINESS: vocvnignme snmmsmmasinis X
ACTION GAMES ...\ oeueeirseieenseen 885-1220-[37] GAME .. ooeeaieieieeeeenn .
ADVENTURE .......oooeeiiiiiiieaaaenn 885-1010 ........... BAME: - Slcniion st i e _
ASORITY: Lo i o S S e 885-1238-137) AMATEUR RADIO ]
AUTOFILE (Z80 ONLY) ............... BBSCIRI0 ;s buscosHD05 Lo DBMS swiosisnanmumsanisanini :
BHBASIC SUPPORT PACKAGE .......". 885-1119-(37] Ty 11— ;
CASTLE . oveerieeeennenrinnen 885-8032-[37) ...... ENTERTAINMENT :
CHEAPCALC ...........oevueiieneeiainnnns 885-1131-[37) .. SPREADSHEET ..... )
CHEDKORE o, i iiasss omsiinn oo b .885-8010 .. ......... CHECKBOOK SOFTWARE ... ... 25.00

DEVICE DRIVERS . 885-1105 Lo uTiuTy
LUTiLTY

DISK UTILITIES .. .. 885-1213-[37] .

DUNGEONS & DRAGONS .. . 885-1093-[37] . . GAME .... .
FLOATING POINT PACKAGE . . .. B85-1063 ...... uTiuITY .
GALACTICWARRIORS ......................... 885-8009-[37] ...... GAME .
GALACTIC WARRIORS ...........ccccvvivinis 885-8009-[37) BAME 5 oii i e .
GAMES1 ....... vonsi v BE0=T1008-3T] v GAMES i
HARD SECTOR SUPPORT PACKAGE .............. B85-1121 ....oiinins uTiuTY .
HODOS PROGRAMMERS HELPER ... ............... 885-8017 . .......... uTiuITY X
HOMEFINANCE ..............coviiiniiiannen 885-1070 ........... BUSINESS .
HUG DISK DUPLICATION UTILITIES .............. 885-1217-[37] uTILITY |
HUG SOFTWARE CATALOG ..................... 885-4500........... ... PRODUCTS THRU 1982 ............ 9.75
HUGMAN & MOVIE ANIMATION .. ............00 BB5-1124 .......in0 .. ENTERTAINMENT ................ 20,00
INFO. SYSTEM AND TEL. & MAIL SYSTEM . ........ B85-1108-[37] DBMS vy scomvwnmssnsmmmsnansapes 30.00
LOGBOOK ... ooviiiiiiiiis i 885-1107-[37] ...... HDOS ...... AMATEURRADIO ................. 30.00
MAPLE s i i e G Ty 885-8005........... HDOS .. COMMUNICATION ................ 3500
MAPLE . .. B85-8012-{37] ...... CPM s S COMMUNICATION ................ 35.00
MICHGNET CONNECTIUN ....................... 885-1122-[37] ...... HDOS ...... COMMUNICATION ................ 20,00
MISCELLANEQUS UTILITIES ... ............... 885-1089-[37] ...... HDDS .cooos UMILITY vnncumsmmmmnsnmmmpnrnns 20.00
MORSE CODE TRANSCEIVER .. ..................0885-8016........... HDOS ...... AMATEURRADIO ................. 20.00
MORSE CODE TRANSCEIVER ... ............... 885-8031-[37] ...... CPM ....... AMATEUR RADIO ................. 20.00
PAGEEONTOR ... ooy s il iiimaniiaind 885-1079-| [3?] w2 UTIUTY, Zoclnvaimasunandsm i 25.00
PROGRAMS FOR PRINTERS ..................... 885-1082 . iy BILITY copmmansss smaesise g 20.00
REMARK VOL 11SSUES 1-13 ................... 88540010 .. . ....... 1978 TO DECEMBER 1980 .......... 20.00
RUNOFF TEXT PROCESSOR ................ 35.00
SCICALC ..... v pieinmnie st 8,0 OBODORT, 5,558 v s 8443 UHUTY S it svpnisnes vesss

SMALL BUSINESS PACKAGE ... ............. BEB-TOTI[7] o ot HDOG o L BUSIRESS 2 s s v
SMALL-C COMPILER ..........0ovvseninenns 885-1134 ...........

SOFT SECTOR SUPPORT PACKAGE . .............. aas-1 12?43?1 ........................
STUDENT'S STATISTICS PACKAGE ...............B85-8021 ...........HDOS ..... . EDUCATION .....................
SUBMIT (Z8O ONLY) ... ..o eeeeeennn sas-suns ...................................
TERM & HTOC ........ .. B85-1207-(37) .

TINY BASIC COMPILER . 885-1132-[37]

TINY PASCAL . . 885-1086-[37]

UDUMP . ...... 885-8004 ......

UTILITIES .0 eaeeaeeaee 885-1212-[37]

IUTIES B PR e n i tssiemrsirviin s tn] 885-1126...........

VARIETY PACKAGE .............c.ocvnennnnnn. 885-1135-(37]

VOLUME | 885-1008 ........... N .
VOLUME i 885-1013 ........... NA ..ooonns SOFTWARE LISTINGS ............. 12.00
VOLUME 111 885-1015 ........... NA........ SOFTWARE LISTINGS ............. 9.00
VOLUME IV 885-1037 ... ....... 7 SOFTWARE LISTINGS ...... 12,00
WATZMAN ROM SOURCE & DOC ................. ass 1221-[37) ......CPM ....... HI9 FIRMWARE .................. 30.00
WATZMAN ROM . - ren e s B9800 . N s H19 FIRMWARE .................. 45.00
WHEW UTILITIES ... oo 885-1120-(37] ......HDOS ...... uTILITY .. 20.00
XMET ROBOT X-ASSEMBLER ................... 885-1229-[37] ......CPM ....... UTILTY oo 20.00
Z80 ASSEMBLER .................oe0vseensse 885-1078-[37] ...... HDOS ...... BRI i o s i 25.00
280 DEBUGGING TOOL (ALDT) ..................885-1116........... HDOS ...... ALY s s aa 20.00
H8 — H/Z-89/90 — H/Z-100 (Not PC)
ADVENTURE .. ..'vveeeeceeeenneeeanen 885-1222-(37] ...... CPM ....... BAME ...oveeirneseeiinnannn, .
BASIC-E ..... ... B85-1215-[37) ...... CPM ... LANGUAGE . ......ovvevvienssn .
CASSINO GAMES . . 885-1227-(37] ...... CPM ....... BANE:, U s e i
CHERPDALG . 3 - iincis Gt e 885-1233-[37 SPREADSHEET )
CHECKDFF . 5 wsivi siomiimni 885-8011-(37 CHECKBOOK SOFTWARE :
COPYDOS . ...evsseseee e eee e ivaees 885-1235-37 UTILITY ©oeeeeeeeeeieans y
DISK DUMP & EDIT UTILITY .................... 885-1225-[37 UTILITY oo X
DOCUMAT & DOCULIST 885-8019-(37 TEXT PROCESSOR .00
DUNGEONS & DRAGONS .. . B85-1209-[37 SAMES - !
FAST ACTION GAMES .. 885-1228-(37] .. COAME e X
FAST EDDY & BIG EDDY .. .. 885-8018-[37] ...... TEXT PROCESSOR ;
FUNDISK | oosveeeee e 885-1236-[37] ~.. ... GAMES .......... .
FUNDISKI .. oveeeseeeeee e e 885-1248-(37) GAMES ..o o@ oo, ;
BAMESDISK vyt v nrins canenrss s vmeisas o 885-1206-[37 BAMES oo s .
BRADES S o4 o A n i B s 885-8036-[37 GRADE BOOK i s i !
T — 885-1223-[37 HDOS EMULATOR ................40.
HUG BINDER 885-0004 ... REMARK BINDER ;
HUG FILE MANAGER & UTILITIES .. .............. 885-1246-[37] ...... CPM ....... UTILITY . e 20,
HUG SOFTWARE CATALOG UPDATE #1 ........... 885-4501 ........... VARIOUS ... PRODUCTS 1983 THAU 1985 .. ... 9.75
KEYMAR CPM-B0 .......cicivvnvsnisiannrnnsin 885-1230-[37) ...... CPM ....... UTIEIRY, - o f SR sy .
MBASIC PAYROLL ............0coveeeneennnn.. 885-1218-[37] ...... CPM ....... BUSINESS scconmpmuvamuians
MICRONET CONNECTION .. .....ooovvirnannen. 885-1224-(37] ...... CPM ....... COMMUNICATION
NAVPROGSEVEN .............ccoveevennnnn.. 885-1219-[37 _CPM ... FLIGHT UTILITY
REMARK VOL 3 ISSUES 24-35 .................. 885-4003 ........... NA ........ 1982 ......000nss
REMARK VOL 4 ISSUES 36-47 _................. 885-4004 ... ..... N/A 1009
REMARK VOL 5 ISSUES 48-59 ..................885-4005........... NA . 1984 .
REMARK VOL 6 ISSUES 60-71 .................. 885-4006 ... ........ NA ..o 1985
REMARK VOL 7 ISSUES 72-83 .................. 885-4007 ........... NA........ 1986
T S 885-8020-[37] . CPM umiLITY
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OPERATING
PRODUCT NAME PART NUMBER SYSTEM  DESCRIPTION
SEABATTLE .\ooveeeiinesseeeinearieiins 885-1211-[37] ...... CPM ....... GAME oo
UTILITIES BY PS .. B85-1226-[37] ......CPM ....... UTILITY ...
UTILITIES ..ooveoeeieeeeeeennnn, .. B85-1237-[37) ...... CPM ....... UTILITY
X-REFERENCE UTILITIES FOR MBASIC .. 885-1231-(37] ......CPM ....... uTILITY .
ZTERM i vinisn von s iR et 885-3003 ........... oM i COMMUNICATION ... ... ...

ACCOUNTING SYSTEM BUSINESS ..............covvenns
CALD v svivins avainasiis URIEITY o poeisalvissis
CARDCAT ...... .... BUSINESS ..... iR e i
CHEAPG.&LC .. SPREADSHEET . ..........
CHECKBOOK MANAGER BUSINESS .......cvicous
CP/EMULATOR ............... .. 885-3007-37 ........ CPM EMULATOR
DB, R b AR S S e 885-8034-37 DS, oo ciis o canenans
ETCHDUMP . ... iiiiilidianin .. 885-3005-37 SUTILITY: s b e iainis
EZPLOT ..... 885-3023-37 ... PRINTER PLOTTING UTILITY
FAST EDDY .. 885-8025-37 . .. .. TEXT PROCESSOR ......
FASTEDDY ...o\'ovvvennnns ... 885-8029-37 TEXT PROCESSOR ........
GAMES CONTEST PACKAGE ............... ... 885-3017-37 . GAMES ...
GAMES PACKAGEIl ............ ... 885-3044-37 ...... .. GAMES .
BRAPHICS . ::ioaicca s st maida s e ... 885-3031-37 - ENTERTAINMENT .. ......
HELPSCREEN ......ovvvecnennrarennnns ... 885-3039-37 UTIEITY ovoenommsesean
HUG BACKGROUND PRINT SPOOLER ......... ... 885-1247-[37] ......CPM . UTILITY: oo v sisormmnans
HUG BACKGROUND PRINT SPOOLER . ........ .. B85-5009-37 .. ...... CPMB6 .. ... UTILITY ..
HUGBBBS s s o i ns i s s sn i dn b s r e ... B885-5006-37 ........ CPMBSE ... .. COMMUNICATION ........
HUGPBBS SOURCE LISTING* .. ............. .. B85-5007-37 ........ CPM86 .. COMMUNICATION ........
ICT BOBO TO BOBS TRANSLATOR & HFM ... ... 885-5008-37 ........CPM86 ..... DALY covcvass i
.. 885-3046-37 ........ MSDOS ..... 1111 | e —————
... 885-3010-37 ........ MSDOS .....UTILITY ...cvvnivnnnnn
KE .. B85-5001-37 ........ CPM86 ..... UTILITY o
KEYMAP CPM-85 .......... .. 885-1245-37 ........ CPM . S UTILITY . S
MAPLE ... ..ivviiiivanins .. B85-8023-37 ........CPM ....... COMMUNICATION ... ..
MATHFLASH . .. B885-8030-37 ........ MSDOS ..... EDUCATION .............
[0:: ) - T .. B85-8041-37 ........MSDOS ..... EDUCATION .............
POKER PARTY .. BB5-8042-37 ........ M3DOS ..... ENTERTAINMENT _.......
SCICALC .... .. B85-8028-37 ........ MSDOS ..... uTILITY
SKYVIEWS .............. .. BB5-3015-37 ........ MSDOS . .... ASTRONOMY UTILITY .. ...
SMALL-C COMPILER ........ .. BB5-3026-37 ........ MSDOS ..... LANGUABE .. ....ovviiinnnnannes
BPELES: oo insmnesmivarn g tg ness .. B85-3035-37 ........ MSDOS ..... SPELLING CHECKER ......
SPREADSHEET CONTEST PACKAGE ....... 885-3017-37 ........ MSDOS ..... VARIOUS SPREADSHEETS
TERMBE & DSKED .............covvvenn .. B85-5004-37 ... ..., CPMB6 .. ... COMMUNICATION & UTILITIES . .....
TREE-ID ............... .. B85-3036-37 ........ MSDOS ... .. TREE INDENTIFIER
USEFUL PROGRAMS | . .... 885-3022-37 ........ MSDOS ..... UTILITIES ........
UTILITIES BY PS ...ocoiniiviniiiniiies 885-5003-37 ........ CPMB6 .. ... UTILITY ...
UTILITIES ..ooniispmrmmpsenivemvesiny 885-3008-37 ........ MSDOS .. ... UTILITY ...
ZBASIC DUNGEONS & DRAGONS .......... 885-3009-37 ........ MSDOS .. ... GAME ................
ZBASIC GRAPHIC GAMES ............... 885-3004-37 ..., MSDOS ... GAMES ...............
ZBASIC GAMES .........oooinniinanns 885-3011-37 ........ MSDOS ... GAMES ...............
PO i R S i 885-3037-37 ........ MSDOS .. ... PC EMULATOR .........
ZPC UPGRADEDISK .....oovvivnniieninnnnnnnn 885-3042-37 ........ MSDOS ..... UTIUTY i ivmmimmaissinssss
H/Z-100 — PG Compatibles
ADVENTURE ...... ....BB5-3016-37 BAME <55 00 i st slnwenios s
ASSEMBLY LANGU&BE uTILITIES ..... .... B85-8046-37 ... UTILITY
DEBUG SUPPORT UTILITIES . ....B85-3038-37 ... UTILITY ool
DOCUMAT & DOCULIST ... B85-8035-37 ... .... TEXT PROCESSOR
DPATH ....BB5-8039-37 ... SUTILTY L,
HADES .. ... 885-3040-37 ... UTILITY . viiniis
HELP ... ....BB5-8040-37 . ... BAY vovie wivio s
HEPCAT . - .. BB5-3045-37 ... UTiLTyY ..cnvvnnis
HUG MKGHUUND PRINT SPOOLEH . 885-3029-37 ... uTILITY . s
HUGBINDER ..........cocovviennn ..., 885-0004 ........... REMARK BINI]ER
HUG EDITOR ........ ....B885-3012-37 . .. TEXT PROCESSOR .
HUG MENU SYSTEM .. B85-3020-37 . uTILITY .
HUG SOFTWARE CATALOG UPDATE#1 ........... 885-4501 ... ... ... PROD 1933 THRU ISB
HUBMCP oo .. B85-3033-37 ... .. COMMUNICATION
HUGPBBS SOURCE LISTING .................... 885-3028-37 . ... COMMUNICATION ..
HUBPBBS i s sl i .. B8S-3027-37 ... ... COMMUNICATION ..
ICT 8080 TO 8088 TRANSLATOR ................ 885-3024-37 . . .. c UTIEITY fise s s
MATT . M .. BB5-8045-37 ... MATRIX UTILITY ...
MISCELLANEUUS UTILITIES . ....885-3025-37 . ... UTILITIES ........
REMARK\FOL5ISSLIES4859 ....... 885-4005 ...... L1984 Ll
REMARK VOL 6 ISSUES 60-71 . ... ... ... .... 885-4006 . ... ... .. 1985 ..
REMARK VOL 7 ISSUES 72-83 .................. 885-4007 ...... 1986 . .
SCREEN DUMP .... B85-3043-37 UTILITY ...
UTHITIES T s nvnscvvii s vsmmnmvscsenes 885-3014-37 . . UTHATY ciiv-eesnmmimmmmpamrions
PC Conpalihlls

885-8049-37
885-6006-37 .
8B5-6004-37 .
.. B85-6002-37 .
885-6007-37 .
.. B85-6003-37 .
885-8033-37 .. ..
.. B85-8037-37 .
B85-6010-37 .
B85-6001-37 .

CP/EMULATOR Il & ZEMULATOR . . ..
DUNGEONS & DRAGONS

LASERWRITER CONNECTION ...... 885-8050-37 .
RECAD .ivvivvanivmammsansina 885-8038-37 ...
SCREEN SAVER PLUS .. .. 885-6009-37 . ...
SKYVIEWS ........... 885-6005-37 .
TOSPELL ciiiaimrs cumiandapiiad s mas s nals B85-8044-37
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You've got a screen full of important tech-
nical data that would be nearly impossible
to memorize, and you already have writer’s
cramps from the last screen full. With
SCREENDUMP from HUG, you can repro-
duce a complete video screen on a dot
atrix printer, including both text and
aphics without having to exit the current
program. SCREENDUMP supports most of
the more popular dot matrix printers, in-
cluding the newer 24-pin and laser jet
models. The latest version of SCREEN-
DUMP is HUG P/N 885-3043-37.

e Euuningi gy

“Thank Heaven for HADES!” That's what a

lot of MS-DOS users are saying when’

HADES rescues a file that just got acciden-
tally erased. Erased file recovery is only a
small part of the capabilities of this pro-
gram. HADES is HUG's Absolute Disk Edit-
ing System. Within the realms of MS-DOS,
HADES allows you to directly edit any part
of any disk. Directories, files, file attributes.
FATS: nothing can hide from you when you
use HADES. HADES works on ANY com-
puter that can run MS-DOS version 2 or
greater. Order HUG P/N 885-3040-37
today!

.,
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Want to keep your H/Z-100? Want to run a
lot of that good PC compatible software
out there? Don’t want to buy a PC compat-
ible though? Then get ZPC 1l, HUG P/N
885-3037-37, and the ZPC Il upgrade

disk, HUG P/N 885-3042-37.
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ORDERING INFORMATION

For VISA and MasterCard phone or-
ders, telephone the Heath Users'
Group directly at (616) 982-3838. Have
the part number(s), descriptions, and
quantity ready for quick processing. By
mail, send your order, plus 10% post-
age and handling ($1.00 minimum
charge, up to a maximum of $5.00) to:
Heath Users’ Group, P.O. Box 217,
Benton Harbor, Ml 49022-0217. VISA
and MasterCard require minimum
$10.00 order. No C.0.D.s accepted.

Questions regarding your subscription?
Call Margaret Bacon at (616)982-3463.
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Continued from Page 27

CED.COM version 3.20 (PC-DOS) ECOB8
Insert disk with CED.COM.

CED.COM
3332,90,90,90,90,90,90,90,90,90,90,90

z

It enables the Ecosoft CED C Program edi-
tor to operate under ZPC. | have now
tested it pretty extensively and it enables
the EcoC88 C Compiler to look like Turbo
Pascal. It does not run as fast as the Turbo
Editor, but it is very much of a “look
alike”.

You might tell Mr. Adney that the docu-
mentation for the compiler is a mortal sin.

| agree with the Dr. Dobb’s description of
it. It is terrible documentation. | could get
the system going, but the manual was of
little or no help at all. Now that it is run-
ning, it is “liquid bliss”. Anyone new to
“C" should get the “C Programming
Guide (Purdum)”. It is well written, tutori-
al in nature, and most accurately detailed.
| can't believe that the manual was writ-
ten by Dr. Purdum or anyone associated
with him.

The compiler will run on the Heath/
Zenith 100 (not PC) without patches, but
most of the introductory programs will
give “wild interrupts”.

Under ZPC, everything runs perfectly.

Despite critical comments that | have
read on various BB's, to the effect that
they couldn't get ZPC to work, | have
been able to get it to work on a whole
variety of IBM software. Most stuff does
have to be patched, but patching is easy.
Mr. Swayne’s documentation of how to
do it is superb. Just follow what he says
and you are home free.

Very truly yours,
Robert W. Rasch

1504 Chickees Street
Johnson City, TN 37604

ZPC Patch For
The Ecosoft Compiler Update

Dear HUG:

I purchased the update to the Ecosoft
Compiler and it arrived several days ago.
The copy of their editor “CED.COM" that
was included with it, although the same
as their previous editor (they have the
same version number and a binary file

comparison did not show the differ-
ences), seems to be necessary to run their
“modeling” version of C. My formerly
patched CED would not work.

The patches that allow both to work un-
der ZPC are given here:

CED.COM version 3.20 (PC-DOS) Modeling version 4
Insert disk with CED.COM.

CED.COM
3332,90,90,90,90,90,90,90,90,90,90,90
35(C1,90,90,90,90,90,90,90,90,90,90,90
35D0,90,90,90,90,90,90,90,90,90,90,90
3629,90,90,90,90,90,90,90,90,90,90,90
3638,90,90,90,90,90,90,90,90,90,90,90
3682,90,90,90,90,90,90,90,90,90,90,90
3691,90,90,90,90,90,90,90,90,90,90,90
36E9,90,90,90,90,90,90,90,90,90,90,90
36(8,90,90,90,90,90,90,90,90,90,90,90
47F9,90,90,90,90,90,90,90,90,90,90,90
z

I haven't tried to patch their debugger
“CMORE" yet, as it is just too easy to put
a conditional printf(“Module Name”); at
the start of each of the modules. It is then
easy to pick out the region of code where
the endless loop is running.

Contrary to some recent reviews of the
documentation of this excellent compiler,
there has been little change in the charac-
ter of the manual.

It is largely their former manual (now in
loose leaf format) with the addition of
some of the examples taken from Dr.
Purdum'’s two Que Texts.

This is helpful, but there is still no explicit
information on how to set up the com-
piler in writing. It is all done with the mag-
ic of an installation file and that is ade-
quate, if you are using an IBM (preferrably
with a hard disk).

They have tried to make the installation
automatic with a program. So the first
thing that an H/Z-100 user comes up with
is the “wild interrupt” interposed be-
tween lines of text.

Installation under ZPC, may finish you off
with the libraries on the wrong disks and
most of the disk directories empty! Some
of the text that is supposed to be read, as
the installation proceeds, flashes too
quickly and cannot be read under ZPC.

If you are using a two 5" floppy system, all
disks should be formatted with the 9 sec-
tor option. (e.g.,, FORMAT/9)

You must boot on another disk.

The patched editor and the driver for the
compiler (CC.EXE) go on the B drive.

The compiler goes on the A drive (as
there is no room for a library there). The
driver will tell you that it can't find one
there and will ask you to insert the disk
that has it.

COMMAND.COM goes on the A drive
(but use the 9 sector format and boot on
an another disk).

It is easier if you include a copy of COM-
MAND.COM on each of the library disks.

Each of the libraries must be on separate
disks, and to switch to them you must use
the -M switch on the cc command line.

Previously, the “secrets” were in the
README.DOC file.

Now README.DOC says:

Sep 10, 1987 (4.02)
The following bugs have been fixed.

1. A pointer to function is now retumed correctly in
large code models.
2. Obj files have been fixed in large data models.

Your installation is now complete. Thank you for your
purchase and we hope that you have many produc-
tive hours of programming.”

If there was anything useful in the manual,
with regard to installation, | could not find
it. It assumes that everything is automatic,
and it wasn’t. | got my information by
reading the messages with DEBUG.

After proper installation and under ZPC;
everything that | tried ran perfectly.

Very truly yours,
Robert W. Rasch

1504 Checkees Street
Johnson City, TN 37604

H-150 Speed-Up Modifications

Dear HUG:

The articles on the H-150 Speed-up Mod-
ifications have been super!

| have my two cents worth to offer also. |
have modified my speed-up to be soft-
ware controllable ( via the INT LED on the
CPU board) much in the same manner as
described in “Buggin’ HUG" in the April
1987 REMark.

There is one additional modification
which | would suggest to those offered in
Continued on Page 47

44

November 1987



PC Compatibles =

- Real Men Don’t Back Up...
(Or Do They?)

I’d been pretty lucky when it came to
hardware reliability. | had yet to experience
a real catastrophic hard disk failure, or ac-
cidentally type “format c:/n"”! Maybe my
days were numbered, or just maybe the
drives | used knew about my low tolerance
level forsilly failures, and what was in store
forthem should they fail! Well, apparently,
one 20 Meg drive didn't get the message,
or just refused to believe it. It decided to
fail in such a way that it just couldn’t be
accessed anymore. My other hard disk,
connected to the same controller card,
worked fine. So, | was fairly certain that the
problem was in the drive itself. Even
though this drive contained the ONLY copy
of an irreplaceable mailing list, | wasn't too
upset, at least not just yet.

First, | had to deal with the rebel drive.
There was a principal involved you know,
and besides, an example needed to be set
for the other drives. A small hole, strategi-
cally drilled in the sealed platter cavity, and
beach sand blown into the hole while the
drive was spinning, should do it!!!

Replacing, prepping, parting, and format-
ting the new drive was time consumingand
boring as usual, so | won't go into details.
Next, | wentinto my video library case, and
retrieved a BETA video (VHS would have
worked just as well, but | always use the
best) tape, inserted it into my tape deck,
and typed: “MRESTORE C:”, and hit the
play button. A few minutes later, my hard
disk was restored to the same condition it
was on the day it was archived!

It's called the “IMAGER"”, and it's dis-
tributed by The Light-Pen Company. Yes,
those same people that brought us that
high quality light pen, now have a way for
everyone to back up their hard disks, quic-
kly, and more importantly, economically.

Backing up large hard disks to floppies is
not only impractical due to the large num-
bers of floppies needed, but also quite

Jim Buszkiewicz
HUG Managing Editor

time consuming. So, LPC figured that just
about everyone nowadays owns a VCR
(video cassette recorder), and if they don't,
now there are TWO good reasons for buy-
ing one. If you're like me, you'll have the
best of both worlds, VHS for great movie
selections, and BETA for high quality video
recordings. It doesn’t matter which you use
with the IMAGER, however, both formats
work equally well.

The IMAGER itself consists of a PC style cir-
cuit board which uses a single backplane
slot. The card easily drops intoany Heath/
Zenith PC compatible (including the H/Z-
200 systems) and is connected to the VCR
by way of two standard RCA phono jack
(video-in and video-out) cables, which are
included with the card. Also included is a
96-page manual which leads you step-by-
step from installing the card to operating
it.

The best hardware in the world wouldn't
be complete without some controlling
software, and the IMAGER is no exception.
The support software is supplied on a stan-
dard 5" disk which comes with the
IMAGER. These programs allow you to
BACKUP, VERIFY, LIST FILES, and RESTORE
data between the computer and VCR.
There's even a program included for per-
forming self-test diagnostics on the VCR/
Computer system. The software operation
is so reliable and simple, that the manual is
almost not needed. The IMAGER can be
controlled from the main menu-driven
program, or a single function can be per-
formed from an MS-DOS command line.
For example, from the main program
menu, you can press the ‘F5’ or the ‘L’ keys
to perform the “List Files” operation. Alter-
natively, you could type “MDIR \**" from
the MS-DOS prompt, and obtain the
same results.

During the ‘Backing-up’ process, the
IMAGER apparently saves the data on the
tape in blocks (or chunks). Each individual

block is written more than once! The rea-
son for this being that if an error occurs dur-
ing the ‘Verify’ or ‘Restore’ functions, the
IMAGER can simply pick up the next block
of data on the tape. After a ‘Verify’ or ‘Re-
store’ function is performed, the software
displays the tape’s figure of merit in the
form of two numbers. The first numberis an
indication of the quality of the tape. 128
indicates a perfect tape, and 0 (zero) cor-
responds to 10% soft errors and indicates
poor tape quality (negative numbers are
possible here, indicating you should quit
buying your tapes at the local super-
market). The second number indicates the
actual number of soft errors encountered
for all images found.

The IMACER transfers data at the rate of
12,000 bytes persecond. 10 Megabytes of
data can be typically backed up inabout 11
minutes. Backups should be made at the
fastest possible tape speed, and a standard
2-hour tape can typically hold 110 mega-
bytes. Besides the NTSC standard, the
IMAGER also supports SECAM or PAL non-
interlaced formats.

Once in a great while, a product comes
along thatis so practical and inexpensive it
makes you wonder why someone hadn’t
thought of it sooner. The IMAGER from the
Light-Pen Company is just such a product.
The price of the IMAGER is $295, however
... HUG has made another deal for its
members!! To HUG members only, the
IMAGER can be purchased for $195!! Yup,
‘wheelin-dealin’ Jim comes through again.
Just tell them you're a HUGGIE, and it's
yours for $100 off the retail price! If you
need more information, or would like to
order, contact Frank Verdi at The Light-Pen
Company, P.O. Box 45255, Los Angeles,
CA 90045-0255, or call (800) 634-1967.
California residents can call (800) 821-

7807. *
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IF YOU WANT A BETTER
COMPUTER
BUILD IT YOURSELF.

Heath makes
building the
powerful 386
computer qu:ck
fun,easy... ”
and a great value.

Now you can own the fastest,
most powerful home computer
available today-at an affordable
cost. Just by building it yourself.
Introducing
the Heathkit
H-386 Desktop
Computer. With
its powerful
32-bit proces-
sor, 16 MHz
computing
speed and
“zero wait”
technology,

the H-386 can breeze through
complex calculations in seconds.
Every INTEL 80386 micro-
processor used in our H-386 is 100%
tested for all functions. And you
get superb graphics because one
video port provides dazzling 640-
by-480 color on Zenith’s new flat

screen
monitor and
another port
drives EGA, CGA and TTL
monochrome monitors. Both
ports automatically emulate
common video formats for
easy system configuration.
Designed for people
using large spreadsheets,
CAD/CAM or other compu-
tation-intensive applications,
or anyone who simply wants
to own the newest, most power-
ful hardware on the market,
the Heathkit H-386 can be
assembled easily and quickly. One
or two evenings is all it takes, and
no special tools or equipment
are required.

In the bargain, you get the
satisfaction of having built a
powerful computer system all by
yourself, and the confidence that
this exciting product will deliver all

Prices, product availability and specifications are subject to change without notice.

the performance and dependability
you expect. At a significant
savings over comparable off-
the-shelf brands.

What'’s more, all Heathkit
products are backed by a

—— newly extended, limited
=== one-year warranty, highly

respected manuals and tech-

o nical consultation service.

So if you want a better
computer, build it your-
self. Impress your friends.

And save
money at the
same time.

To order the new Heathkit
H-386 Desktop Computer, simply
call toll-free 1-800-253-0570. Ask
for operator 611. Use your Visa,
MasterCard or Heath Revolving
Charge. Or call 616-982-3614 for the
Heath/Zenith Computers and Elec-
tronics store location nearest you.

For more information on all

our quality kits, send now for your

free four-color Heathkit catalog.
Write Heath Company, Dept.
016-594, Benton Harbor, MI 49022.

Heathkit

Heathkil is a registered trademark of Heath Company. a subsitiary of Zenith Electronics Corporation. Company

€1987, Heath Company,



Continued from Page 44

Buggin’ HUG. Instead of routing the INT
LED directly to P1, run it through a toggle
switch which you will want mounted
where you can reach it. | have a RESET
button, the speed indicator LED and my
toggle switch in a box which is mounted
on the front of my computer. The other
thing you must do is leave R3 in place.
Thus, the toggle switch will either allow
the INT LED signal through, or it will block
it and a default due to R3 will prevail.
When the toggle switch is closed (on), the
INT LED will control the speed. When the
switch is open (off), the speed will be
forced to slow no matter what the INT
LED does.

We will then be left with a system which
is software controllable, but also gives us
manual override. This is truly wonderful!

There is one more thing we need to make
the whole system complete (and quite
professional). We need software control. |
have written three programs to round out
this whole speed-up package.

A. SPEEDUP1.COM
B. FAST.COM
C. SLOW.COM

SPEEDUP1.COM three

things:

implements

1. Alt-MINUS and AIt-PLUS (on the
keypad only) will select slow and fast
speeds, respectively.

2. Alt-Prtsc will send a FormFeed to the
printer (it will never hang though if the
printer is not available). This particular
method even works properly with the
print spoolers | have tried. | added this
in order to keep from having to load
SPEEDUP1 and FORMFEED (a public
domain program) to both intercept the
keyboard interrupt.

3. Drive A and B diskette I/O is inter-
cepted and all WRITEs, VERIFYs, and
FORMATs are done in slow speed.
Whatever speed had last been chosen
(by Alt-MINUS or Alt-PLUS) is restored
immediately when the operation has
completed. Note that Floppy READs
and all drives C and up are not affect-
ed. The reason for this particular item is
that DISK FORMATs and WRITEs
would never work on my system. The
FORMAT or any COPY to a diskette
would fail and a message would be
printed telling me of the failure. With
this program, | no longer have to worry.

Note that if you write a FAST or SLOW
program, such as suggested in the April
Buggin’ HUG, then option (3.) will not
know which speed has been recently sel-
ected (the LEDs cannot be read). Thus (3.)
will restore what it remembers was last
selected by (1.). This is why this program
is all in one; the last selected speed is eas-
ily shared with the diskette I/O speed
change software.

There are times when a FAST or SLOW
program is definitely needed. Specifically,
when you want to slow a program down
and ensure that (3.) does not speed it up
again. One such case is FASTBACK(tm),
others include games which use the
joystick (very timing dependent). Such
programs may use a diskette and thereby
have (3.) restore things. One option is to
throw the toggle switch, the other is to
use my SLOW.COM and FAST.COM pro-
grams which actually call the SPEEDUP1
resident program via INT 13h (AH=87) to
order a speed change. A parameter of
DL=0 orders the slow speed, while DL=1
orders the high speed.

Now we have quite a professional pack-
age, try to find these features elsewhere
for under $50.00:

a. A speed-up modification, which has
been upgraded to be controlled by
software with a toggle switch override.

b. An LED to indicate the actual current
speed status.

c. A reset button for those times when
your new program goes bonkers.

d. A resident program which will allow
speed selection from the keyboard
(Alt-MINUS and Alt-PLUS).

e. A resident program which slows the
system down automatically for disk
WRITEs and FORMATs and switches
back to the previous setting when the
diskette 1/O is completed.

f. A set of transient programs which (usu-
ally in batch files) can switch the speed
to FAST or SLOW in coordination with
the resident program.

All this can be yours! So get soldering!
Sincerely,
James R. Reinders

7551 Haley Road
Milford, M1 48042

Continued on Page 56

TALK IS
CHEAP.

Have you heard? For less than $90
your AT or XT-compatible com-
puter can talk! All it needs is the
HV-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought possible. Computer games
gain a new dimension. Your com-
puter can even entertain children
with stories
and songs.

If you have
a modem,
the HV-2000
Computer Voice will allow your
computer to recite reference and
research information from time-
sharing services. Or, speak radio
transmitted ASCII information.

The HV-2000 Computer Voice
Card, containing speech synthesizer
and audio amplifier, plugs into any
AT or XT-compatible computer’s
expansion slot. An external speaker
is also included. Versatile, Heath-
developed software gives you a
wide variety of voices and easy in-
terface to high and low level
languages.

The HV-2000 Computer Voice.
At less than $90, talk IS cheap. To
order, call toll-free 1-800-253-0570.
Ask for operator 611. Use your Visa,
MasterCard or Heath Revolving
Charge card. Or call 616-982-3614
for the nearest store location.

Heathkift

Benton Harbor, MI 49022

Prices, product availability and specifications are
subject to change without notice.

< 1987 Heath Company
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When I was about 4 years old {can you
picture that!), | was introduced to a boy
who was about a year older than me. |
didn’t realized it then, but 'Pete’ was to
become my life-long friend. Pete and | did
everything together. If Pete did something
‘stupid’, so would 1. I, of course, would
always get into trouble for it though. My
mom would say, “Jim, why do you have to
be so stupid? If Peter jumps off a bridge, are
you going to follow him?2” | guess Zenith
never had a mom like that, because he
(Zenith), is still following Pete’s (IBM's)
silliness. I'm specifically referring to key
layout on the new ZKB-2 (H/Z-386) key-
board.

Among the many gripes | have with this
keyboard, my two biggest include the
placement of the ‘ESC" and "CTRL" keys.
Because of the symmetrical nature of the
keyboard, the designer was apparently a
mathematician, and not a computer oper-
ator. Unfortunately, only the worst prob-
lem is easily repaired; the placement of the
‘CTRL' key. Normally, you would expect to
find it immediately to the left of the letter
‘A’, but forsome reason, it gave way to the
seldom used ‘CAPS LOCK' key.

To make the switch-a-roo between the left
‘CTRL" key and lighted ‘CAPS LOCK" key,

PC Compatibles —

Making
"Monkey See,
Monkey Do”

Livable

- Or

How To Fix
The H/Z-386

‘Super’ Keyboard

you'll .need the following items: Phillips
Screwdriver, 1/4” Nutdriver, Needlenose
Pliers, Sharp X-Acto Knife, Wire Cutters,
Wire Strippers, Solder, Soldering Iron (low
wattage), Solder Sucking Device, and
about 2 feet of #30 gauge wire wrap wire.
The mod is quite easy, and can be made by
even the most fumble of fingers. What
these steps are trying to accomplish is to
simply interchange the physical locations
of the two switches. Here's what to do:

1. Place the keyboard on your work sur-
face so the keys are facing downward,
and remove the two pop-up legs at
therear of the unit. These are removed
by squeezing the two ends together,
which allows the legs to snap out of
their holder.

2, Remove the six phillips head screws
from the bottom keyboard cover
plate, and remove the plate.

3. Remove the six hex head screws
which holds the keyboard assembly to
the top cover, and remove the key-
board.

4. Turn the keyboard overso the keys are
rightside up, and remove the left hand
‘CTRL" and ‘CAPS LOCK' keycaps.
These caps are press fit on the

switches and can be easily lifted
(pryed) up. The metal stabilizing arms
should remain on the keyboard and
snapped loose from the keycap as it is
lifted off.

5. Turn the keyboard over to expose the
foil side once again, and de-solderthe
‘CTRL" key contacts. A vacuum type
solder sucker is recommended for this
procedure to remove all the solder
from the hole to free up the actual
switch contact.

6. Next, de-solder the ‘CAPS LOCK' key
contacts. REMEMBER, since there is a
light in this switch, there are four (4)
contacts, not two. Two of these con-
tacts are large, two are smaller (see
the illustration).

7. Flip over the keyboard again, and re-
move the two unsoldered switches.
These switches are snapped into the
metal plate, and are held in place on
the right and left sides of each switch.
The switch is released by squeezing
the two snaps together, or by pushing
in (to release the snap), and prying up
on each side individually.

8. Usingasharp X-Acto knife, cuta break
in each foil going to the two largest foil
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10.

pads on each of the two switches (see
illustration). You should make four
cuts in all. DO NOT cut the foils going
to the two smaller foil pads on the
original ‘CAPS LOCK' key locations.

Identify the original ‘CTRL" switch.
This is the switch with only two (2)
contacts. Insert this switch into the
location where the original ‘CAPS
LOCK' keyswitch was. This should be
immediately to the left of the letter ‘A’
key. Observe switch orientation. The
two switch contacts should gointo the
two larger contact pad holes. Snap the
switch into place, and solder the con-
tacts to the foil pads.

Cut two six inch (6”) lengths of wire—
wrap wire, and remove about 1/16" of
insulation from one end, and 1/8" of
insulation from the other end of each
piece. Solder the shorter bare end of
each wire to the LED (light emitting
diode) contacts on the 'CAPS LOCK'

11.

keyswitch. These contacts are the two
smaller pieces of wire coming from the
bottom of the switch. When you
solderthese wires, try to place them as
close as possible to the very bottom of
the switch, and be as quick as possible
with the heat. Once soldered, cut off
the contacts as close as possible to the
solderjoint so the switch can rest flush
against the circuit board when it’s re-
inserted.

Route the two wires coming from the
‘CAPS LOCK' switch through the top of
the metal switch retaining plate, but
between that plate and the main cir-
cuit board. This should be done at the
original ‘CTRL’" key location; just be-
low the left ‘SHIFT" key. Try to keep
track of which wire goes to which LED
contact on that switch. The reason
being, the LED is polarity sensitive, and
the other ends of these wires have to
get soldered backinto the original LED
solder pad holes. Don’t worry if you

Key Circuit Board
Foil Side

Cut Foil At
Indicated Arrow
Locations

Original
CAPS LOCK
Key Location

Original
CTRL Key
Location

Heavy Black Lines
Indicate New Connections
With Wire-Wrap Wire

lose track, the LED just won't work,
and you’ll have to swap the wires.
Nothing will get damaged.

12. Snap the lighted ‘CAPS LOCK' switch
into its new location (just below the
left 'SHIFT' key), carefully guiding the
two LED wires out the side of the
keyboard as you do so. The two large
contacts should fall into place, and
protrude through the two foil pads on
the foil side of the circuit board.

13. Solder the two large contacts to the
foil pads.

14. Route the wires over to the two orig-
inal smaller LED foil pads (where the
new ‘CTRL’ key switch now resides),
and, if you kept track of the polarity,
solder them into place on the foil side
of the circuit board. If you didn’t pay
attention to polarity, solder the two
wires in place any way. If the ‘CAPS
LOCK' light doesn't work, just swap
the two wires later on.

15. At this point, there should be four (4)
foils (two from each original switch)
which aren’t connected to anything.
Using the remaining wire, connect the
two foils, which originally went to the
‘CAPS LOCK’ key switch, over to the
switch contact foil pads on the new
‘CAPS LOCK' key switch location.

16. Likewise, connect the two foils, which
originally went to the ‘CTRL" key
switch, over to the switch contact foil
pads on the new ‘CTRL’ key switch
location.

17. Before re-assembling the keyboard,
power up the computerand verify that
both new keys, as well as the light on
the ‘CAPS LOCK' key are all working
correctly.

18. Replace the two keycaps to their new
locations, and re-assemble the key-
board housing,

You'll find that the new ‘CTRL’ key cap was
contoured for the lowest row of keys, and
actually sticks up slightly from the keys in
the third row. I've actually found this to be
" somewhat helpful. You can feel this key
sticking up slightly with your left ‘pinky’,
and doing so, helps align your fingers on
the keys! *
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MAKE LEARNING AN ADVENTURE

Heathkit/Zenith
Educational Systems

Feature success-oriented
courses with a unique blend
of technical theory and real-
world applications. With our
advanced course trainers and
the hands-on experience they
give you, you'll quickly gain
valuable electronics skills.
And see exciting electronics
concepts come to life before
your eyes. Plus our courses
are approved by nationally
recognized organizations and
can earn you valuable Con-
tinuing Education Units for
non-credit adult education. So
why not embark on an excit-
ing learning adventure today?

AutoCAD computer-aided
design software

Lets you easily produce high-
quality drawings and schematics
on your personal computer. This
superb software from Autodesk
Inc. is available with several
advanced drafting extensions,
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processors and Microsoft DOS.
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important phase in computer Servicing Series
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This computerized teacher
features a 16-bit 8088 master
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ROM for easy programming.
Plus 20 robot commands, 24K
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General - 16-Bit —

An

Introduction

to

Pat Swayne
HUG Software Engineer

Note: This article is intended for readers
with at least some knowledge of assem-
bly language and the MS-DOS environ-
ment.

A TSR (or a TSR program) is a special kind
of program that runs under MS-DOS. Nor-
mally, when you run an MS-DOS program,
MS-DOS loads the program into memory
and turns control over to it. When the
program has completed its task, it returns
control to MS-DOS, which returns the
memory used by the program to the
“pool” of memory available to programs.
A TSR program uses a special code when
it exits that tells MS-DOS not to free up
some or all of the memory that it used. TSR
stands for “Terminate but Stay Resident”
(or “Terminate and Stay Resident”), which
is the name of one of the special exit
codes. The other special exit code that
can be used, which is available in MS-
DOS versions 2 and above only, is called
“Keep Process”, so | guess TSR programs
could also be called KP programs.

Uses of TSR's

TSR's can be used to do three different
jobs in a computer. One thing they can do
is to extend the capabilities of the operat-
ing system or a program. If you are using a
keyboard macro processor (such as
KEYMAC) to make it easier to enter the
commands for a particular program, then

you are using a TSR to extend the
capabilities of that program. Another use
for TSR’s is to provide instant access to
utility programs, and to allow you to use
the utilities without quitting and then re-
starting another program. Sidekick and
Perks and other “pop-up” utilities are TSR's
of this type. The third use for TSR’s is to al-
low the computer to do two jobs at once,
which is called multi-tasking. This type of
TSR can be further divided into two
categories--non-interactive and inter-ac-
tive. Print spoolers and screen clocks fall
into the non-interactive category. They do
their job in the background without inter-
action from the user while he/she works
with another program. HEPCAT is an ex-
ample of an interactive multi-tasking TSR.
Unlike other pop-up utilities, HEPCAT al-
lows the currently running program to
continue non-interactive processing while
it is popped up.

Multi-tasking, Multi-user

Since we have brought up the term “mul-
ti-tasking”, perhaps we should point out
the difference between multi-tasking and
multi-user, another term you may have
heard. When you have two jobs being
done at the same time on a computer,
you have multi-tasking. When you have
two users (two people) working at the
same time with the same program, pre-
sumably with two different terminals con-

TSR’s

nected to the same computer, that is an
example of a multi-user operation. If you
have two users using two different prog-
rams at the same time on one computer,
then you have a multi-tasking multi-user
operation.

Although a TSR could be written that
would support a second user for some
jobs, multi-user operations will not be dis-
cussed in this article.

Keeping a Program Resident

The Terminate but Stay Resident exit
code is a software interrupt (interrupt
27H) designed for use within .COM prog-
rams, similar to the normal exit interrupt,
20H. To use it, you must point the DX reg-
ister to the last byte of code that is to
stay resident plus one (or to the first non-
resident byte) and then execute the inter-
rupt, as in this example:

MOV DX,0FFSET LAST_BYTE+l

;POINT TO LAST BYTE + 1
INT 27H

;EXIT AND STAY RESIDENT

The CS register must be pointed to the
Program Segment Prefix, or PSP in such a
way that CS:0 is the start of the PSP.

This is the normal condition while a .COM
file is running, but itwould take some fancy
register manipulation to achieve this con-
dition. The Keep Process code is provided
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in DOS version 2 of higher, which is func-
tion 31H of the system interrupt, 21H. To
use this function, the DX register must be
loaded with the amount of memory you
want to keep resident in paragraphs. In a
.COM program, you could do it like this:

computer time when the computer is do-
ing something that is time critical, such as
reading a disk.

Among the interrupts commonly used by
TSR’s are the spooler interrupt, the timer
interrupt, the keyboard interrupt, and the
system (DOS) interrupt.

;DIVIDE BY 16

MOV DX,0FFSET LAST_BYTE+15 ;GET SIZE + 15
MOV CL,4

SHR  DX,CL

MOV AH,31H

INT 21H

;EXIT AND STAY RESIDENT

You may have noticed that this code is a
little different from the example in the
Programmer’s Utility Pack manual. Their
method will result in 16 bytes too much
being kept resident if the size is an even
multiple of 16 bytes, whereas this method
will not. In an .EXE program, you have to
add the size of all segments or portions of
segments that you want to keep resident
and convert that result to paragraphs. As
the PUP manual suggests, don't forget to
add in the space used by the Program
Segment Prefix.

Accessing a TSR

Once a program executes one of the spe-
cial exit codes that leaves it in memory, it
releases control back to MS-DQOS exactly
as a normal program does. In order for the
program to have some control over the
system, it must install some kind of
“hook” that will allow it to hang on to
some control after it exits. The hooks are
required to allow access to the program
after it exits (for example, to activate a
pop-up utility), and/or to allow the prog-
ram to do some work while other work is
going on. Fortunately, hooks are provided
by the computer system in the form of in-
terrupts that occur no matter what the
computer is doing. A TSR program can
vector one or more of these interrupts
into itself, perform a little of its task each
time the interrupt occurs, and vector the
interrupt on to its intended destination
when it is done with it.

When a program does its work by captur-
ing interrupts and working a little each
time they occur, it steals some of the pro-
cessor's time that would normally be used
for something else. That is why this way of
making the computer appear to do two
jobs at once is sometimes called “time
slicing”. In order to not hinder the main
job of the computer too much, a multi-
tasking TSR should only use time in small
bursts, and it should try to avoid using

The Spooler Interrupt

The spooler interrupt (INT 28H) is provid-
ed by MS-DOS to support the PRINT utili-
ty. It is executed at the end of each DOS
system call, and also continuously while
the system is waiting for input during the
execution of DOS function 10H. It is im-
portant to note, however, that it is NOT
generated continuously if function 3FH is
used for input (using the STD INPUT de-
vice).

The spooler interrupt is intended to pro-
vide a safe time in which MS-DOS func-
tions such as disk reads can be done. The
PRINT utility spools files to the printer
while the computer is doing other jobs,
and it reads the files from the disk as it
goes. The reason why a safe time must be
provided in which to perform MS-DOS
functions is because MS-DQOS is not re-en-
trant. In other words, while MS-DOS is in
the process of executing a system func-
tion, another function request cannot be
made.

Here is the reason why MS-DOS is not re-
entrant. When a system call is executed,
MS-DOS sets up an internal stack so that
there will be no danger of overflowing the
user’s stack. If a TSR program executes a
system call while another system call is in
progress, the internal stack will be re-set,
most likely wiping out the return
addresses of subroutines being used by
the first system call. This results in a sys-
tem crash.

The spooler interrupt is generated at a
time when the normal stack is active,
making it a safe time in which a TSR can
call MS-DOS. However, since the spooler
interrupt is generated only at the end of
system calls and during function 10H, a
multi-tasking TSR driven by it will cease
operation while a program that makes no
system calls has control, or while a prog-
ram is waiting for input using function
3FH.

The Timer Interrupt

The timer interrupt is generated by a timer
chip in the computer. On both Z-100 (not
PC) and PC-compatible computers, the
BIOS processes the timer interrupt and
generates a software interrupt during the
processing. So there are actually two timer
interrupts: a hardware timer interrupt, and
a software timer interrupt. On a PC-com-
patible, the hardware timer interrupt is
INT 8H and the software interrupt is INT
1CH, and the period is approximately 55
ms (18.2 ticks/second). On a Z-100, the
hardware interrupt is INT 42H and the
software interrupt is INT 51H, and the pe-
riod is 10 ms (100 ticks/second). It is usu-
ally recommended that you use the soft-
ware interrupt in an application, but in a
TSR it might be better to use the hardware
interrupt, as we shall see later. On a PC-
compatible, it is not uncommon for an
application program, especially a game, to
re-program the timer chip to generate the
hardware interrupt at a different rate
(18.2 ticks/second is difficult to work with
for timing things). These programs will
usually take over generation of the soft-
ware interrupt and try to maintain it at the
normal rate. Because the timer interrupt is
subject to being changed, you may want
to avoid using it to time things within your
TSR.

On a Z-100, the BIOS provides informa-
tion during the software timer interrupt
that you may find useful. The AX register
contains the number of timer ticks that
have occurred since the previous inter-
rupt. This number will usually be one, but
if interrupts have been disabled for a
while, the count will indicate the number
of ticks that occurred while interrupts
were disabled. This makes it possible to
use the software timer interrupt for accu-
rate timing, by simply adding the AX regi-
ster to your time counter at each interrupt
(rather than simply incrementing the
counter).

The Keyboard Interrupt

On a PC-compatible, the keyboard hard-
‘ware generates an interrupt (INT 9H) that
can be intercepted to monitor keyboard
activity. Pop-up utilities usually use this
interrupt to determine when their “hot
key" has been activated. You can deter-
mine which key has been pressed by
inputting from port 60H. The value you
read will be the “scan code” of the key,
not the ASCII value. You can absorb the
key so that other processes using the key-
board interrupt will not see it by execut-
ing this code:
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IN AL ,61H
OR AL,80H
ouT 61H,AL
AND  AL,7FH
ouT 61H,AL

;READ STATUS

;SET ACKNCWLEDGE BIT
;ACKNOWLEDGE KEY
;RESTORE ORIGINAL STATUS
;AND SET IT

Once you do this, you can return from the
interrupt (IRET) rather than passing it on
to the next process, but you must reset
the interrupt controller before you return.
To reset the interrupt controller, write a
20H to port 20H.

On a Z-100 there is a hardware key inter-
rupt (INT 46H) and a BIOS generated soft-
ware key interrupt (INT 50H). The hard-
ware interrupt is shared with the video re-
trace circuitry and the light pen circuitry,
and it is difficult to work with. The soft-
ware key interrupt is much easier to work
with. There is no need to read the key
from a port, because it is provided in the
AL register, and the AH register can be
used as a status flag to let other processes
know that you have absorbed the key.
The status flag also lets you know if a pro-
cess that had the interrupt before you ab-
sorbed the key. A zero in AH signifies that
the key has not been used, and a non-
zero indicates that it has been used.

The Keyboard BIOS Interrupt

On PC-compatible computers only (not
Z-100's), the BIOS functions are accessed
via software interrupts. The keyboard
function interrupt is INT 16H, and you can
capture this interrupt to perform such
functions as key mapping. The only draw-
back is that programs that use the hardware
key interrupt to read the keyboard will
bypass your mapping routine.

The System Interrupt

The system interrupt (INT 21H) can be
captured by TSR’s to accomplish a num-
ber of functions. One thing you can do is
to see what system calls are being made.
You may want your TSR to cease func-
tioning during certain system calls. Anoth-
er reason for capturing the system inter-
rupt is to allow your TSR to process some
of the functions instead of letting DOS
process them. Some TSR’s process con-
sole input, so that they can be popped up
during input. A third reason for vectoring
the system interrupt is to create additional
functions. You can use the system inter-
rupt to control your TSR this way. The TSR
can monitor all functions and pass the
ones belonging to DOS on, and process
the others itself.

Using Interrupts

The general procedure for using an inter-
rupt in a program, whether it is a TSR or
not, is to read the vector currently as-
signed to that interrupt, store it within
your program, and install a new vector
pointing to the code in your program that
will process the interrupt. Your processing
code should execute a far jump to the
vector previously assigned to the interrupt
when it is done with its processing, ex-
ceptin special cases such as the keyboard
interrupt mentioned previously.

To read and set intemupt vectors, you can
use DOS functions 35H and 25H, or you
can alter the data in memory directly. Itis
possible for a TSR to capture the DOS in-
terrupt and watch for functions 25H and
35H to see what other programs, includ-
ing future TSR’s, do with interrupts. If you
alter interrupt vectors by altering memory
directly in your TSR, you will avoid this
kind of scrutiny by other TSR's.

If you use the timer interrupt or the
spooler interrupt, it is a good idea to limit
the amount of work your TSR does during
each interrupt. If there is a lot of work to
do, divide it into pieces and do a little
during each interrupt.

Avoiding Conflicts

As we have pointed out, it is most impor-
tant that your TSR does not make any
DOS calls while other DOS calls are in
progress. It is also a good idea to avoid us-
ing slices of processor time during disk
accesses, because it can slow them down.
Two ways to avoid such conflicts are to
use the spooler interrupt to drive your
TSR, or to capture the system interrupt.
However, there are drawbacks with both
these methods. As we have already point-
ed out, the spooler interrupt is not always
available. With MS-DOS version 2 and
above, the use of file handles has made
monitoring system calls to watch for disk
accesses difficult.

One trick you can use in your TSR to
make sure that there is no conflict with
DOS is to use both the spooler interrupt
and the timer interrupt to drive your prog-
ram. During the timer interrupt, you can

see if a DOS call is in progress by checking
the position of the stack. In my programs,
I use codes like this:

MOV AX,SS GET STACK SEGMENT

MOV BX,CS ;GET CODE SEGMENT

CMP  AX,BX ;COMPARE THEM

JB IN_DOS ;STACK LOWER, WE'RE IN THE

DOS

If your program is to be run under MS-
DOS 3.2 or higher, you must use the hard-
ware timer interrupt in order for this to
work. The reason is that MS-DOS 3.2 uses
“stack frames” for all hardware inter-
rupts. Stack frames work like this: MS-
DOS vectors the interrupt into the RAM
portion of the BIOS. Here, the current
stack at the time of the interrupt is saved,
and a stack unique to each interrupt is set
up. Then the normal code that processes
the interrupt is executed using a code like
this:

PUSHF
CALL DWORD PTR
| ADDRESS |

;PREPARE FOR IRET
;EXECUTE THE ROUTINE

The normal interrupt code for the timer
interrupt will therefore issue the software
timer interrupt with the stack in the hard-
ware interrupt’s frame, and my test will
not work. Using the hardware interrupt in
your TSR avoids this, because the TSR
gets the interrupt before DOS does.

If you use this test, your program should
monitor system calls and watch for func-
tion 3FH, and then check for standard de-
vice handle numbers in the BX register. It
should skip the test if those conditions
are met, so that the TSR will not halt when
a program uses standard devices. If you
want to study what | have discussed
above in more detail, examine the file
SCRNCLK.ZSM (Z-100 screen clock
source) on the HEPCAT disk (885-3045-
37).

Removing a TSR

Due to the large number of TSR programs
available now, it is sometimes not possi-
ble to load all of the ones you want to use
into memory at once. This can be be-
cause you do not have enough memory,
or because some of them conflict with
each other. It is therefore often a good
idea to make your TSR removable. Under
MS-DOS version 2 or above, you can
remove a TSR from memory using system
function 49H (Free Allocated Memory)
and following this procedure. 1) Restore
all captured interrupts by ensuring that
the vectors for them point to the same lo-
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cations they did before your TSR started. Listing

2) Point the ES register to the first seg- PAGE 132
ment used by the program, and execute ; CBEEP -- CONCURRENT BEEP ROUTINE.
function 49H. 3) Cet the address of the ; THIS PROGRAM IS A SAMPLE TSR FOR PC-COMPATIBLES
environment segment. It is found in the ,  THAT'PROVIDES A GONCURRENT: BEEE.
PSP, at addres'.f. 2CH. In a .COM f:lg, the . BY P. SWAYNE, HUG SOFTWARE ENGINEER 18-SEP-87
CS register points to the PSP, and in an
.EXE file, the ES register points there at CODE  SEGMENT
the start of the program. There is also a ASSUNE  CS:CODE, DS: CODE, ES: CODE, S5: CODE
function under MS-DOS version 3.1 and e Lo
above (function 62H) that can retrieve the START: JMP  SETUP [INSTALL PROGRAM IN MEMORY
address of the PSP. 4) Point the ES regi-
ster to the environment segment, and ex- ; STORAGE AREA -- VECTORS AND FLAGS

f ion 49H. r
fcutg ur:‘%f“ 2 it 5) Lse INT 20K % INT10Y DW 0,0 ;INT 10H VECTOR
HnEton 9 Exlk INTICV DW 0.0 ;INT 1CH VECTOR

BEEPFLG DB 0 :BEEP PROGRESS FLAG

A Sample TSR BEEPCNT DB 0 ;BEEP COUNTER

- . . ; SCREEN INTERRUPT (INT 1@H) PROCESSOR
The assembly listing accompanying this : DURING THIS INTERRUPT, WE CHECK FOR

article is a sample TSR program for PC- ; THE COMMAND TO BEEP, AND JUST SET A FLAG
compatible computers that provides a : WHEN A BEEP IS REQUESTED.

“concurrent” beep. (Sorry about that, Z-

100 guys, but at least your computer al- el Ao R R

ready has a concurent beep.) On a PC- MoV CS:BEEPFLG,1 ;ELSE, FLAG IT
compatible, when a command is sent to IRET .SKIP NEXT PROCESS

the BIOS to make a beep via function 10H SCRNX: JMP CS:DWORD PTR INT1@V ;GO TO NEXT PROCESS

(the screen function), the BIOS keeps
control during the time it takes to make a
beep rather than just starting a beep and
then returning control to the caller. To il-

; TIMER INTERRUPT (INT 1CH) PROCESSOR
H DURING THIS INTERRUPT, WE MAKE THE BEEP
; IF IT IS NEEDED.

lustrate this, enter the following at the TIMER: PUSH AX ;SAVE AX
PUSH DS ;AND DS
rompt: ¥
EIOS pompt MOV AX,CS
MOV DS, AX ;PUT DS HERE
ECHO ~G*G*G"G"G*G*G"G"G*G*G MOV AL ,BEEPFLG ;GET BEEP FLAG
CMP AL,1 ;TURN BEEP ON?
The ~G means Control-G, and you can just éz BEEFON i YES "
hold down the Ctrl key and the G key un- J:? ‘;'E”:éi,rm ZEQE BEEE
til it repeats a few times. When you hit Re- JMP TIMEX {ELSE, EXIT
turn, you will hear a beep for each Con- BEEPON: INC AL
trol-G, and the DOS prompt will not re- MoV BEEPFLG, AL ;MARK BEEP ON
: CMP BEEPCNT, 0 ;BEEP ALREADY ON?
turn untl_l all beeps have occurred. Dfo the itz s 'IF SO, CONTINUE BEEP
same thing on a Z-100 (not PC) if you N AL.61H
have access to one, and notice the differ- OR AL.3
ence. Now assemble the listing into ouT 61H,AL ;TURN ON SPEAKER
CBEEP.COM, run it (nothing will appear to ggg :&fiﬁ“ I
hap.pen), and ente.:r the E_CHO test line uov AL BCSH
again. Now you will hear just one befep, ouT 42H, AL .LSB FOR 600 HZ
and the DOS prompt will re-appear im- MoV AL,T
mediately, even before the one beep is ouT 42H, AL :MSB FOR 600 HZ
finished. The CBEEP source listing is well CONREEES :MOV PREPCNT. 4 ok BRET COUNTER
d. and if tudy it vou JMP TIMEX ;DONE, EXIT
commented, an you: stugy: it, 'y BEEPTIM:DEC BEEPCNT ;DECREMENT BEEP COUNTER
should be able to see what it is doing. JNZ TIMEX ;NOT DONE BEEPING, EXIT
MoV BEEPFLG , @ ;ELSE, FLAG BEEP OFF
IN AL,61H
AND AL, @FCH
ouT 61H, AL ;TURN SPEAKER OFF
TIMEX: POP DS ;RESTORE REGISTERS
POP AX
JMP CS:DWORD PTR INTICV ;ELSE, PASS INTERRUPT ALONG

3 SET UP VECTORS AND EXIT WITH SOME OF THE
i PROGRAM RESIDENT

SETUP: MOV AX,63510H ;FUNCTION 35H, INT 1@H
INT 21H ;GET INT 1@H VECTOR
Mov INT10V,BX ySAVE IT
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MOV INT10V+2 ES
MOV AX,351CH
INT 21H ;GET INT 1CH VECTOR
MOV INT1CV,BX ;SAVE IT
MOV INT1CV+2 ,ES
MOV AX,2510H yFUNCTION 25H,
MoV DX ,0FFSET SCREEN ;POINT TO QUR PROCESS
INT 21H ;INSTALL OUR VECTOR
MOV AX ,251CH ;D0 INT 1CH
MOV DX,0FFSET TIMER ;0UR TIMER PROCESS
CLI ;KILL INTERRUPTS
INT 21H
STI ;RESTORE INTERRUPTS
MOV DX,0FFSET SETUF ;SAVE ALL UP TO SETUP
INT 27H

CODE ENDS
END START

;INSTALL NEW TIMER VECTOR

;EXIT AND STAY RESIDENT

INT 10H

check.

flag.

MOVING?

=l

—0™0

keystroke.

use.

printer.

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

issue of REMark!

HOME\
FINANCE SYSTEM
VERSION 3

—HFS-111 keeps track of multiple checking
accounts, asset accounts, (cash, savings, IRAs,
CDs) and regular bill payments. Prints checks,
including payee address, on any business-sized

—Define up to 100 expense codes. Separate tax

—Fast. Written in 100% assembly language.
—Pop-up menus and help windows at a

— Frequently used transactions stored for easy

—Accepts HFS-1I data.
Hardware: HZ-100, all Heath/Zenith PCs or any other PC/
XT/AT compatible computer (256K), 2 disk drives. Any

Software: MS-DOS 2 or higher.
Price: $99.00 (includes shipping).
MasterCard/Visa accepted, please include phone number.

Available in December

Jay Gold Software
Box 2024, Des Moines, IA 50310
(515) 279-9821

=
. .
-
EMULATE — Break the format barrier!

Read and write these disk formats:

Actrix DEC Rainbow  Magnalia Royal/Triumph
Allos Eagle Il Morrow MD Sanyo 1100
AMPRO Epson OX-10  NCA DecMate5 Superbrain
Beehive Tpr  Fujitsu CP/MBE NEC PC-B001A  Televideo
CDR Systems |BM CP/MBE  Osbome 1 TRS80 CPIM
Cromemco IMS 5000 Otrona Xerox B20
DEC VT180  Kaypro Il PMC MicroMate Zorba

H37 version includes lormalling capability,
H89 or H8 with H37
ForCORBIOS 2.01....0uvivvvesavinnnnmeraas $49

CPC CPIM <= PCDOS
Transler files between PCDOS and CP/M disks. Includes ac-
cess to subdirectories. For H89 or HB with soft sector controller.

CPC — (H37,CDR or Magnolia). ............... $35

ZCPR3 for H89 and H8

We are licensed by ECHELON to distribute the Z-System. In-
cludes ZCPR3 system, ZRDOS +, supporting utilities, ZCPR3
manual by R Conn, ZRDOS manual and additional instructions.
Comes installed with a bootable disk ready to run.
Z-System — specify format and hardware ....... $98

4MHz mod for H89

Easy to install plug-in module. No trace cutting or soldering
raquired. Includes CP/M software.

Assembled and tested — specify disk format
HDOS software

...545

6MHz mod for H89

Provides maximum high speed performance presently
available for the H89 or HB9A.

Assembled and tested — specify disk format . ..$59

REP3 — Automatic Key Repeat
Modernize your HB9 or H19. Hold any key down for hall a se-
cond and the key begins repeating. Simple plug-in installation.

L e N N e $35
Assembled. ..............cciiiiaiiaiinns $4s
Diskettes — sox of Ten:

S"DSDD hardsector .............cco0ueuauen $10
5" DSDDsoftsector . ............cccvvuinnns $10
8" SSDD (limited quantity) .. ................. $5

TIM2 — Real Time Clock

Installs in the lelt hand expansion slots of the HBS. Includes
battery backup. Requires soldering 4 wires to the CPU board.

K o mmsaimswinme s s o ssmmosa S65
Assembled and tested . ..................... $75
Software (HDOS or CP/IM) — specify format. .. .. $10
DATESTAMPER

Product of Plu* Perfect Systems. Provides automatic time and
datestamping for CP/M 2.2 files.

For CPIM — specify disk format .. ............ $45

Check or Money Order — Visa, MIC — C.0.D.
Add $4 per order for shipping and handling
California residents add 6% tax
Call or write for catalog, Monday through Friday, 9-5

ANAPRO

805/239-1273
205 Lake Nacimiento Drive
Paso Robles, CA 93446
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Continued from Page 47

FAST

.

title FAST
FAST ASM -> FAST.COM

April 16, 1587
by James R. Reinders

Assumes SPEEDUP1.COM is installed
See SPEEDUPl.ASM for comments.

code segment
assume cs:code, ds:code
cr equ 13
1f equ 1@
bell equ T
dosexit equ 2@h
dos equ 21h
romtime equ 1Ah
outchr equ @2h
pstring equ @%9h
getdate equ 2Ah
setdate equ 2Bh
gettime equ 2Ch
settime equ 2Dh
buff equ 80h
org 21808h
main proc far
mov dl,l
mov ah 87
int 13h
int dosexit
main endp
code ends
end main
SLOW
title  SLOW
SLOW.ASM -> SLOW.COM
April 16, 1987
H by James R. Reinders
H Assumes SPEEDUPl1.COM is installed
3 See SPEEDUP1.ASM for comments.
code segment
assume o©s:code, ds:code
cr equ 13
1f equ 18
bell equ T
dosexit equ 20h
dos equ 21h
romtime equ 1Ah
outchr equ B2h
pstring equ @9h
getdate equ 2Ah
setdate equ 2Bh
gettime equ 2Ch
settime equ 2Dh
buff equ 88h
org 91008h
main proc far
mov dl,@
mov ah,87
int 13h
int dosexit
main endp
code ends
end main

SPEEDUP1

title  SPEEDUP1
SPEEDUP1.ASM -> SPEEDUP1.COM
Speed—-up; version l; by James R. Reinders; April 16, 1987

This is a resident routine, run it once and you're all set
until you boot up again (put SPEEDUPl in your AUTOEXEC.BAT).

This program is for use with a Z158/H15@ computer which has
been modified by the addition of a software controllable speed-
up circuit. Such a speed-up circuit is based on the following:

(1) The article: D. Bencivengo, "H-15@ Speed-up Modification",
REMark, vol. 7, no. 6, pp 55-59, June 1986.

(2) The article: D. Bencivengo, "H-15@ Speed-up Modification
Update", REMark, vol. 8, no. 4, pp 51-53, April 1987.

(3) The letter: R. J. Maskasky, "Buggin' Hug", REMark, vol. 8,
no. 4, pp 9-10,83, April 1987.

Basically, the circuit regquired is one which uses the circuit
from (1) and redoes a few things in order to contrel the speed
via the INT LED on the CPU card. This program assumes that

the HIGH speed is selected when the INT LED is turned off and
the LOW speed is slected when the INT LED is turned on. Unless
these hold true, most of what you have here is a program which
turns the INT LED on and off under keyboard control.

There is one futher modification which I would suggest, in
addition to those offered in (3). Instead of routing the
INT LED directly to Pl, run it through a toggle switch which
you will want mounted where you can reach it. I have a RESET
button, the speed indicator LED and my toggle switch in a
box which is mounted on the front of my computer. The other
thing you must do is leave R3 in place. Thus, the toggle
switch will either allow the INT LED signal through, or it
will block it and a default due to R3 will prevail. When
the toggle switch is closed (on), the INT LED will control
the speed. When the switch is open (off), the speed will be
forced to slow no matter what the INT LED does.

We will then be left with a system which is software
controllable but also gives us manual override. This should
be perfect!

This implements three things:

(i) Alt-MINUS and Al1t-PLUS (on the keypad only) will select
slow and fast speeds respectively.

(ii) Alt-Prtsc will send a FormFeed to the printer (it will
never hang though if the printer is not available). This
particular method even works properly will the print
spoolers I have tried.

(iii) Drive A & B diskette I/0 is intercepted and all WRITEs,
VERIFYs and FORMATs are done in slow speed. Whatever speed
had last been choosen (by Alt-MINUS or ALT-PLUS) is restored
immediately when the operation has completed. Note that
Floppy READs and all drives C and up are not affected.

The reason for this particular item is that DISK FORMATs
and WRITEs would never work on my system. The FORMAT or
any COPY to a diskette would fail and a message would be
printed telling me of the failure. With this program,

I no longer have to worry.

Please note: if you write a FAST or SLOW program such as
suggested in (3), then option (iii) will not know which
speed has been recently selected (the LEDs cannot be read).
Thus (iii) will restore what it remembers was last selected
by (i). This is why this program is all in one...

the last selected speed is easily shared with the diskette
I/0 speed change software.

Continued on Page 81
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General =

Protected Input For C

Introduction

A couple of years ago, when my wife de-
cided to take a programming course in C, |
purchased a copy of the Software Tool-
works C80. After a quarter of homework
was completed, the C80 compiler got put
away in favor of the Turbo Pascal compiler |
was more familiarwith. Everyso often, | was
tempted to pull it out again and try some
serious C programming. And the one major
disadvantage of Turbo Pascal, the inability
to separately compile modules, kept both-
ering me. Eventually, the C80 compiler got
pulled back off the shelf, for a serious
look.

Before writing any serious programs in any
language, | feel the need to develop a
good, foolproof input routine. The version
of scanf supplied with C80 does not pro-
vide adequate error checking or handling.
In fact, I've had problems just getting scanf
working with floating point input. As a re-
sult, this protected input module was de-
veloped for use in additional C develop-
ment.

| assume that the reader is somewhat fam-
iliar with the C programming language. In
particular, | will make no attempt to explain
or define the operation of individual C
statements. | will attempt to describe any
unusual or confusing techniques that |
have used. In addition, | will describe the
techniques involved in compiling a separ-

Gary A. Appel
1318 Old Abbey Place
San Jose, CA 95132

ate module for C80 to be combined with
the main program during link time.

I will also describe some techniques | have
used in attempting to avoid both errone-
ous input and computations in my pro-
grams. The end result is an input module
which should prove to be useful for addi-
tional program development in C.

The Functions

This input module consists of three main
functions. Together they allow the program
to look for and detect the following forms
of input.

1. Integer constant

2. Floating point constant or expression

3. Character string to match a supplied
list

. End-of-line

. End-of-file

. No input

. Error

~N oy

Several of these cases need further defini-
tion.

Integer constant is obvious. Floating point
constant or expression allows the input of a
floating point constant, or an expression
consisting of the four operators +, -, *, and
/, along with parentheses, and floating
point constants.

Option 3 is included to allow the calling
function to make a selection based on a

string supplied from the user. For instance,
the program might respond to the string
“quit” by exiting to the operating system.
The calling function passes a list to the
input routine. This list contains pointers to
several different strings. Should the user
type a string matching some entry in the
list, its location in the list is returned. A
simple switch statement can then be used
to determine the proper action. This op-
tion will be described in more detail
later.

End-of-line and end-of-file are just that. A
value is returned by the function to indi-
cate that the end of a line or file has been
reached. The appropriate action can then
be taken.

No input is an option that will probably be
of only occasional use. If the user at some
point types two consecutive commas, in-
dicating the lack of any input between
them, the input function will return a value

_indicating no input.

And finally, what if the input doesn’t make
sense. This can occur if numeric data is
entered wrong, an expression is entered
wrong, or a string was supplied that does
not match any string in the list provided. In
this case, the function returns a value to
indicate an error condition.

The first of the three functions is gettkn (get
token). This routine is the heart of the input
module. This function is passed the list of
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strings to be searched for a match, and
returns an integer ‘token’ for each individ-
ual string indicating which of the seven
types of data described was received as
input.

The other two functions are twins. One is
used for floating point input, and the other
for integer input as described above. They
can be called after gettkn has detected the
presence of numeric data, or they can be
called to force gettkn to look for a numeric
input. The routines are named getreal
and getint.

Some Definitions

In this discussion, several terms will be
used which may require some definition in
order to avoid confusion. | will attempt to
define these terms before proceeding.

Token: | will use this term to describe the
integer value returned by the three input
functions. For example, the integer value
returned when an end-of-line is detected
will be described simply as an integer
token. | may also use the term token to
describe the type of data to which the in-
put functions must respond, including
each one of the strings in the supplied
list.

Module: This entire file will be compiled
into a single module. A module is a func-
tion or group of functions that are com-
piled at the same time, but separately from
any additional functions. The module can
then be added to the C library.

Function/Variable Declaration: The dec-
laration of a function or variable informs
the compiler of several different character-
istics or ‘attributes’ of the function or
variable. For instance, what type of vari-
able, and how the variable is stored, as well
as which functions know of the existence
of the variable. For a function, the declara-
tion may inform the compiler what type
data the function returns, and which other
functions may know of the existence of this
function. In C, the declaration does not tell
the compiler how many or what type of
parameters are passed to the function.

Function/Variable Definition: Note that
the declaration only informed the compiler
of the characteristics of the function or
variable. It does not define the function, or
reserve storage for the variable. This is the
job of the definition. In practice, the defini-
tion usually occurs with the declaration,
but not always. In several cases, we will be
declaring functions before we define them,
for reasons explained later.

My Compiler Environment

I am using the C80 compiler from The
Software Toolworks, along with the op-

tional mathpac. | am using the compiler on
an H-89, with two quad density drives, so
disk storage is of little consideration. The
compiler is configured to produce Assem-
bly language code for the Macro 80 assem-
bler, which supports the use of separately
compiled relocatable modules.

The C80 compiler outputs Assembly lan-
guage source code from the compiler.
While this requires an additional step in the
compilation process, it does allow the user
therarely used opportunity to optimize the
code. More often, | find the ability to in-
spect the code to be advantageous, as it
sometimes quickly points out areas in the
source code where | have assumed | told
the compiler to do one thing, while | actu-
ally told it to do something else. Very often
the resulting source code is so different,
that the mistake becomes obvious.

One very appealing feature of the C80
compiler is that all the run time source
code is included. Modification of the
source code to improve the run time mod-
ule is possible. An example will be shown
later where examination of the source
code has resulted in the solution of a
problem that appeared to have no reason-
able solution. Unfortunately, the solution
is C80 specific.

| tend to place compilers in three cate-
gories. These are: fancy, usable, and toys.
Both C80and Turbo Pascal are in my usable
category. What this means to me is that
usable programs can be written using these
compilers. The execution speed is accept-
able, and the error handling characteristics
are acceptable. The toy compilers are
usable only foreducational purposes. They
are slow, have inadequate error handling
characteristics, or just have bugs. The fancy
compilers are nice, if you can afford
them.

The use of separately compiled modules is
appealing to me for several reasons. First,
the compilation time is reduced, as only
short sections of code are compiled at one
time. Second, it saves disk space, as the
entire source code file need not be present
on the disk during compilation. And most
important, it allows a very clean interface
with the calling function. Only the required
function entry points are passed to the
linker. Anyone who has used Turbo Pascal
can appreciate the number of variables
that get globally defined simply because
they need to be recognized by more than
one procedure. When separately com-
piled, these variables, as well as minor
functions, can be declared as global within
the module, and yet not be passed to the
linker, therefore, becoming invisible to any
additional modules.

While these listings are specifically for the
C80 compiler, they should be usable with
little modification on any C compiler sup-
porting floating point, as C is one of the
most portable languages around. Any C80
specific code has been labeled as such.

The gettkn Function

The actual layout of a function is dictated
by deciding what the function should do.
Before writing any function, its actions have
to be well defined. For instance, we must
decide exactly what type of input the func-
tion must respond to, and how. What
should the function do if an error is de-
tected, and how dowe define an error? The
definition must be precise enough to allow
the function to be written down to its own
function calls. Additional definition is then
required before writing those functions,
until eventually the entire definition is
established.

In the case of the gettkn function, we have
already defined the list of tokens that must
be responded to. In the case of the list and
numeric data, we have been vague so far.
Their definitions can wait.

At this point, we must know something
about the input routine used in the C80
runtime package. C80 accepts an entire
line at a time from the CPM environment,
using the conventional CPM control
codes. Once an entire line has been re-
ceived, as indicated by the receipt of a
carriage return, C80 will pass the received
characters one at a time using getchar, with
the last character passed a newline char-
acter. As a result, we don't have to worry
aboutline editing, CPM will handleitfor us.
The important point to remember here is
that when a newline character has been
received, the program will have to pause
for additional input. If the newline char-
acter has not been received, additional
data will be available without requesting
additional input from the user.

As we scan through the input string, we
must separate the input into the various
token types. The end-of-line and end-of-
file tokens are easy to define. Error, while
more difficult to define, is conceptually
‘quite simple. If we can’t make sense of the
input, we return an error token. No input
has already been defined as the empty
space between two commas. We will ex-
tend the definition to include the possi-
bility of a null string between two commas,
if two commas are entered next to each
other. We still have to define the string and
numeric inputs.

For simplicity, we will define the string
tokens as any string that begins with an
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alpha character, upper or lower case. Any
input that does not match any of the above
definitions will by default be assumed to
be numeric.

The gettkn function must be passed a list.
Actually, it will be passed a pointer to a list.
For now, that's all we need to know. It will
simply pass the pointer on to another func-
tion that will attempt to match strings.

We have already stated that gettkn will re-
turn a token value. We really don't have
much choice here, as the only reasonable
type to return is integer. Each token type
will be assigned an integer value.

For starters, there is already a definition for
end-of-file, or EOF. This is a value returned
by getchar, and is equal to -1. For com-
patibility, we will return the same value. If
the user supplies a string which matches
some entry in the list, we will return the
location of that string in the list, from 1 ton.
The remaining tokens will be assigned
values of zero, or less than -2 to avoid any
conflict with the previous tokens.

At this point, we need to define some
variables.

First of all, we need an integer variable to
hold the token value to be returned. While
itmay be possible to return a value without
an explicit variable to hold the value, the
resulting program would probably not be
clean. By defining a variable, we may set its
value atany time, and return it later. We will
call this variable ‘type’.

We also need a character variable to store
the character just received from getchar.
We will call this variable ‘nextchar’.

We need astring buffer for storage of strings
during the table lookup function, and
during numeric and expression evaluation,
since these both involve operations with
multiple characters. We will call this char-
acter array ‘buffer’.

Andfinally, we need a pointerinto the array
buffer. We will simply call this variable ‘i’,

One of the tokens returned represents an
end-of-line detected. We will call this to-
ken ‘EOL". If an end of line is detected we
must read another line. But we don’t want
to hang up waiting foranother input before
the EOL token has been returned, because
the calling function won’t know to request
input until after it has seen the EOL token.
We have to look for new input on the first
invocation of gettkn after the EOL token
has been returned.

Although we have not elaborated on the
error token, it needs some additional con-

sideration. What do we do if we return an
error token? Again nothing, until the next
invocation of gettkn. At this time, we must
discard the remainder of the line and look
for additional input. It is very difficult to
make sense of input after an error has
been detected.

The operation of gettkn can now be para-
phrased as follows:

if (Error was detected)
Discard the line;

if (End of line)
Read a new line;

switch

{ case Comma was detected:
/* No Data */
return(no-data token);

case New line
return{end-of-line token);

case End of file
return(end-of-File token);

}

if (Alpha character was detected)
look for matching string in sup-
plied list;

else
attempt to read a numeric input;

The module listing shown in Listing 3,
should now be consulted to see the actual
construction of the gettkn function. In
converting the above description into C, a
few problems arise which must be taken
care of.

The first problem that comes up is how to
handle the end-of-file token. This will
probably only happen during input redi-
rection, and the calling function should not
attempt to obtain any additional input. But
let's assume it may. We will return the EOF
token, and discard any additional input on
that line, a purely arbitrary decision. In
order to do this, we will return EOF but set
our own private copy of type to ERROR.

Second, how do we decide to get addi-
tional input? We can’t do this when next-
charis the newline character, as mentioned
above. So, we will set nextchar to EOL to
signify the completion of a line, and the
requirement to look foradditional input. In
effect, EOL is a noncharacter that lets us
know that nextchar does not contain a
valid character. One must be obtained by
another call to getchar, which will force the
input of an entire new line, as required by
the C80 run-time library.

Third, in the case of an error, we will also set
nextcharto EOL to force the input of a new
line after discarding the old one. This is

redundant information, as the ERROR to-
ken already informs us that new data is
required, but we already look at nextchar
for this purpose.

Finally, how do we start cleanly? We must
initialize nextchar to EOL to signify that
nextchar does not yet contain a valid char-
acter, and we must set type to something
other than ERROR. We must also assure
that it is not set to INTVAL or FLTVAL, the
integer and floating point tokens, so that
our functions do notassume that valid data
has beenreceived. | have chosentosetitto
NOINPUT to avoid any conflict. Note that
type will by default be set to NOINPUT,
since this token is equal to zero, but it is
best to explicitly initialize a variable to
highlight the initialization requirement.

Note in the listing, the variables have all
been declared static, and defined outside
of any of the functions. The definitions
must be outside of the functions, because
they will be used by several functions
within the input module. They could be
passed as parameters, but that would add
unnecessary complication to the func-
tions.

The reason for the static declaration is at
least somewhat obscure. By defining the
variables outside of any functions in the
very, very small print in the C manual, you
will see that the static declaration does one
other thing, It forces the variable to be de-
fined only within the module. While the
variable will be known throughout the in-
put module, its name will not be passed to
the linker. Without the static declaration,
the name would automatically be passed
to the linker as a public variable, Since
these variables are used only by the input
module, we don’t want the linker to know
about them.

Directly after the variable declarations are
four function declarations. These four
functions are contained in this file. These
declarations serve as forward references for
the C compiler. The functions have been
declared static just as the variables were,
and for the same reason. The static attri-
bute prevents the function names from
being passed to the linker as public names.
If the function names are not predeclared
in thefile, they will be declared as public by
default the first time they appearin a func-
tion definition. Note that these declara-
tions are not definitions, the functions will
be defined later. The gettkn function itself
has not been declared as static, as its name
must be passed to the linker.

The actual gettkn function is fairly simple.
Only a few points need additional discus-
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sion. First, the newline character retums a
separate token. An immediate carriage re-
turn will return an end-of-line token. One
piece of data will return two tokens; The
first call to gettkn will return the token
representing the single piece of data. The
next call to gettkn will return an end-of-
line token. Second, after the errorand end-
of-line tests, the function skpwht is called,
to skip over any white space before the
nextdataappears, so that leading spaces or
tabs do not confuse the function. The new-
line character is not considered white
space in this function.

In the gettkn listing, we have put off the
definition of the table lookup and numer-
ic/expression input by simply entering
them in the gettkn function as additional
functions to be executed. Before we can
write these functions, we must define
them adequately. First, we will considerthe
function lookup, which is used to search
for a matching string in the supplied list.

The Lookup Function

Very often a function (perhaps the main
program) will go off and execute some
section of code based on a users input. For
instance, it may execute some additional
input code, some computation code, or
perhaps exit to the operating system. Many
programs allow selection by offering a
menu to the user. | don't like menus. If |
did, I'd have an Apple computer. When |
decide to exit a program, | want to simply
type the word ‘quit’.

We already know that the lookup function
is executed whenever the input begins
with an alpha character. We need to further
define what type of input we will accept.

For input we will accept any string, so long
as it begins with an alpha character. We will
not allow the function to be case sensitive.
The string will end at the first delimiter,
which will be defined as a space, tab,
comma, or newline character, The length
of the string will be limited by the length of
the character buffer, which was chosen as
30 characters for other reasons. This will
certainly be long enough. Now, just what
do we expect lookup to do?

The calling function should be able to pass
to gettkn a pointer to a list something
like this:

list: "help"
"list"

"gquit" ,ete.

If the user types “help”, gettkn should re-
turn a value of one (A help token). If the
user types "list”, a token value of two, and
three if the user types quit. The calling rou-

tine can then execute a switch statement
based on the value returned by gettkn. If a
matching entry cannot be located, lookup
should return an error token,

But let’s reconsider what we would like to
mean when we say that a matching entry
has been located. The obvious definition
would be to require an exact, although
case insensitive, match. But I'm going to go
a little further. | may be too lazy to type in
the entire word “help”. Maybe just the
letter *h’ should be sulfficient.

Strings in my list will be combinations of
upper and lower case characters. The first
portion of each string will be upper case,
and the last portion lower case. The input
string must match all the upper case char-
acters. Once we get to the lower case
characters, the input characters must
match only if present. With this definition
we can redefine the above list as follows:
"Help"
"LIst"
"LOad"
"QUIT"
In this case, any of the strings “h”, “he”,
“hel”, or"help” will return a token value of
1. | have added the string “LOad" to illus-
trate the need for multiple comparisons. In
this case, at least two letters must be spe-
cified for the list and load options. To quit,
the user must type all four letters, nota bad
idea for such a drastic action.

list:

,etc.

At this point, we need to define the format
of the list referred to in the function.

The function is passed a pointer to the list.
But we don't really want a pointer to a list,
what we really what is a pointer to an array
of pointers. Each pointer in the array will
point to a separate string as defined above.
Asis customary in C, each string will be zero
terminated. The last pointer in the list will
point to a null string. Itis this null string that
will inform the lookup function that it has
located the end of the list. An alternative
here would be simply to return a null
pointer as the last pointer in the array.

We next need to define the variables re-
quired by lookup.

First, we have the pointer to the array
passed to lookup. We will define this vari-
able as ‘tknptr’. The various pointers in the
array can be accessed by using tknptras an
array, and accessing them as the various
elements of the array.

Next, we need pointers to scan both the
input character string and each of the char-
acter strings in the supplied list. The input
string will be scanned by the pointer‘i’,and
each of the supplied token strings will be
scanned by the pointer ‘t'.

Finally, we must count the token strings as
we search through the list. We will do this
with a variable labeled ‘tknctr’.

The operation of the lookup subroutine
can be paraphrased as follows:

read the complete input string
for each string in the supplied list

| test for a match.
if a match
return its location in the list

|

return error token
/* No match was found */

Again, the module listing in Listing 3 should
be consulted to see the actual implemen-
tation of the lookup function. And again,
while writing the function, some additional
problems arise which must be taken care
of.

First, we must place the input string into
buffer for the search operation. But there is
the possibility that buffer will fill up before
the end of the string is located. In this case,
an ERROR token must be returned by look-
up. The rest of the input string will be dis-
carded by the error processing already
incorporated into gettkn.

Next, the token may be terminated by a
space, tab, comma, or newline character,
orsome combination. Our previous imple-
mentation of gettkn will skip over white
space, but not commas. In fact, it cannot
skip over commas, as the receipt of a
comma signals no-input to the gettkn
function. The lookup function must there-
fore swallow a comma if used as a delim-
iter. In order to do this, we first swallow any
white space following the input string. If
the next character is a comma, we swallow
it too. Otherwise, the next character is left
in nextchar for the next invocation of the
gettkn function. Any white space after the
comma will be devoured by the next invo-
cation of gettkn.

The next portion of the code tests each
entry for a match. Keeping in mind that
tknptris a pointerto an array of pointers, tis
first set equal to the value of the first
pointer (the first element of the array). In
each additional pass through the forloop, t
is set equal to the next element, which is
the next pointer. In this manner, t will point
to each string. It should be noted that the
array contains pointers, so it is these
pointers that will be adjacent in memory.
The actual strings can be located anywhere
in memory, in any order,

As each string in the list is scanned, each
character is converted to upper case prior
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to the comparison with the input string,
The for loop continues so long as the two
strings match, or until the terminating zero
is found in the input string (&& *i). The
condition for success is somewhat con-
fusing. The I*tand !*i specify that if we have
reached the end of both strings, the match
is successful. The islower(*t) is the code
that defines the match to be successful if
the strings match throughout the length of
the upper case characters, and of course, if
the end of the input string has been
reached.

Should a match occur, the position of the
string in the list is returned, which is one
greater than the value of tknctr, due to the
zero based arrays used in C. Should no
match occur, an error token is returned.

The getdat Function

One of the reasons for developing this in-
put module was to partially eliminate the
need to carry a calculator along on every
trip to the computer. How often do we
have to calculate a number just to plug it
into the computer? Wouldn't it be much
simpler to let the computer perform the
calculation for us? | wanted my input rou-
tine to do just that, while at the same time
screening out illegal input.

Iseetheneed foraninputroutinetosupply
both integer and floating point data. While
it would be possible to check any data to
seeifitisin factinteger, | don'tsee the need
for that. Integers are generally used for very
simple input, such as to represent line
numbers. | don't believe that there is much
need to use the expression feature of the
input routine when integer input is re-
quired. | can usually add and subtract inte-
gers in my head. So my definition of integer
input applies only tointeger constants. Any
time an expression is entered, the data will
automatically be flagged as floating point.

The getdat function does not return data,
butratherreturns atoken. The actual datais
stored in a variable that | have chosen to
call ‘result’. Two additional functions will
be used to obtain the numeric result from
this module, one to obtain an integer re-
sult,and the otherto obtain a floating point
result. The token returned by getdat will be
integer, floating point, or error.

Although we are looking for both floating
point and integer data, there is no need to
provide for both floating point and integer
processing in getdat. All processing will be
done using floating point math. If integer
data is returned, it can be converted during
thefinal assignment operation. All we need
to do is assure ourselves that the data was
in fact an integer number.

How do we define an integer? In order to
be flagged as integer data, we have already
decided that the data must be a numeric
constant. In addition, we must define the
format of an integer constant. We will use a
common definition. Any string consisting
of an optional plus or minus sign followed
by a string of digits only is an integer con-
stant. A decimal point or exponent will not
be accepted. Any other input will be float-
ing point, or flagged as erroneous input.

We have already stated that the input func-
tion allows the input of expressions con-
sisting of the four operators +, —, *, and /,
as well as parenthesized sub-expressions.
We will use the standard operator prece-
denceinthe expression, with *and / having
precedence over the + and - operators.
Otherwise, we will scan from right to left.
Parentheses are allowed to establish prece-
dence in the normal manner. An additional
requirement | have placed on expression
input is that the expression must not con-
tain any white space. This simplifies the
scanning of the expression, and eliminates
a problem.

The gettkn function was written to accept
multiple inputs on a single line. This in-
cludes multiple numeric data and multiple
expressions on a single line. The problem
that arises is how to deal with the input
line:

2 -1 <CR>

where <CR> represents the car-
riage return.

Is this the two integer values two and
negative one, or is it a single expression
equal to 1.0 ? We solve the problem by
defining an expression to contain no white
space. If the negative sign followed the 2
directly, the input would be an expression.
As entered, the data represents two inte-
ger constants.

Our definition of getdat is now complete
except for the definition of a floating point
constant. We will leave that for another
function. Even the definition already as-
signed to integer constant will not be re-
quired immediately. We do, however, still
have to define the variables required.

The result of the expression (or integer
constant) will be placed in the floating
point variable ‘result’. The already defined
integer variable ‘type’ will contain the in-
teger token, floating point token, or error
token.

The implementation of getdat is not very
straight-forward. In order to simplify the
description, | will present a few more def-
initions.

First, the lowest level must add and sub-
tract various sub-results which we will de-
fine as terms. The value of the terms will be
calculated before the additions and sub-
tractions. This makes sense, because the
addition and subtractions have lowest
precedence. Next, the terms are formed by
multiplications and divisions of various dif-
ferent sub-results that we will define as
factors. Again, the value of the factors will
be calculated before the multiplications
and divisions are executed.

What then is a factor? It can be one of two
things. It is either a numeric constant, or a
sub-expression contained in matched
parentheses. If it is numeric constant, we
are done. If itis a subexpression, we calcu-
late it by a recursive call to our function that
calculates the value of an expression.

Consideration of the above definitions will
show that our expression evaluation will in
fact evaluate the expression just as we de-
sire. In order to simplify the writing of the
getdat function, we will separate itinto four
functions following the description
above,

The first of these functions is getdat. This
function must contain any initialization
and termination code, and will obtain the
expression value by calling another func-
tion that we will name (appropriately)
‘getexp’. This function will in turn call the
function ‘getterm’, which will call the func-
tion ‘getfact’. The getfact function will calla
function yet to be defined which we will
name ‘getnum’, and will also make a recur-
sive call to the function ‘getexp’. It is this
recursive call that requires us to put our
initialization and termination code in the
separate function ‘getdat’. The operation
of the getdat function can be paraphrased
as follows:

flag integer data;
/* Assumed integer */
get the value of the expression;

if an error has occurred
return error token;
return type token;
/* may be integer or float */

. The getexp function can be paraphrased

as follows:
get a term;

so long as we find a + or - operator
{ if we find a + operator
add the next term to the total;
else if we find a - operator
subtract the next term from
the total;
|

return the total;

The getterm function is a twin:
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case EOF:

goto end_file;

H /* End of switch */

| /* End of infinite for loop */

end_file:

/* End of file detected */

/* Indicate end-of-file was detected */

printf("\n\nEnd of File detected\n\n"});

quit: /* Terminate execution */

printf("\n\nExecution Completedi\n\n");

exit();
} /* End of main */
static diserr(strng)
char

*strog;

/* Display error message */

printf("%s, Please re-enter.\n\n", strng);

)

static disval(data)
float data;

{

printf("Parallel resistance is: ");

printf("%1@.2f\n\n" ,data};

/* Display present resistance value */

get a factor;

so long as we find a * or / operator
| if we find a * operator
multiply total by the next
factor;
else if we find a / operator
I divide total by the next
factor;

return the total;

And finally, the getfact function can be
paraphrased:

if we find a '('
return the value of an expression;
else return the value of a number;

While each of these functions is executing,
we must be watching for errors. We must
also be watching for any circumstance that
would require that we flag the data as
floating point. In order to fit the require-
ment for integer data, the expression must
consist of only one term which consists of a
single factor which is an integer constant.
Any additional evaluation, or the presence
of a floating point constant, will result in
flagging the data as floating point.

The error checking consists of looking for
an invalid character during the function
executions. If getnum finds an invalid char-
acter during the numeric conversion, it will
flagan error. The only error that can occurin
the function getfact is unmatched paren-
theses. If a left parenthesis is located, the
function getexp is called. Upon return,
nextchar must contain a right parenthesis.
If s0, it is swallowed.

The function getterm is always looking fora
* or / operator. If one is not found, we
return to getexp with the next character still
in nextchar. An error must be flagged, how-
ever, if we attempt a division by zero.

The function getexp is always looking fora
+ or - operator. If anything else is found, it
must return to the function that called it,
either getfact or getdat. Once we have ar-
rived back at getdat, nextchar must contain
a valid delimiter to flag the end of the ex-
pression. If it contains anything else, we
have an error condition.

This has been an awfully wordy and con-
fusing description of what we want to do,
butthen the process of scanningan expres-

sion is not simple. If we don't pick it apart
like this, we stand very little chance of
actually getting the function working,

At this time, you should consult the
module listing in order to see the actual
implementation of these functions. Again,
in writing the function additional problems
arise, and solutions must be found.

We have had to include code in getdat to
swallow acomma, just as we required code
in lookup to swallow a comma. The C80
specific code is used to determine if an
error has occurred during the expression
calculation. It will be described in more
detail later.

As mentioned earlier, the getexp and get-
term functions are twins, although not
identical. In each function, we have had to
define two variables, ‘op’ and ‘data’, for
temporary storage. The op variable is re-
quired to hold the operator, which is lost
from nextchar by the function call which
returns the second operand, and so must
be saved. The ‘data’ variable is required to
hold the running total. Because of the re-
cursion, they must be an auto variable (and
are by default). If ever an operator is found,
in either function, floating point data is
flagged. The only error detection is in get-
term which flags division by zero. Note that
the division is not attempted if the second
operand is zero. Some run-time modules
will kick us back into the operating system
if a division by zero is attempted. We want
to avoid that. Note that the coding is such
that any time an error condition has been
flagged the indefinite loop is immediately
terminated. There is no need to continue
scanning the expression after an error has
been located.

The function getfact is just as described.
The only error checking is to assure that a
left parenthesis is matched with a right
one.

What about the C80 specific code? It is
almost impossible to assure that the user
has not typed in some combination that
will result in an error condition during the
numeric calculations. The most likely prob-
lem would be an overflow condition, or
underflow if we define it as an error, As-
suming that we don't get kicked back into
the operating system, and we won’tin C80,
we would like to know that an error has
occurred.

An undocumented feature of the C80
floating point run-time package is the
existence of the public variable ‘errcod’.
(You find these undocumented features by
looking through the supplied source
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code.) Errcod is initialized to zero. If an
overflow or divide by zero error occurs
during an operation, errcod will be set to a
non-zero value to flag the error. The divide
by zero error cannot happen, because we
have screened it out, but the overflow con-
dition can still occur. After the expression
has been fully scanned, we check errcod to
seeifitis non-zero. If so, wereset it to zero,
and flag an error. This is non-standard, but
an absolute must for our input routine.
Otherwise, we can be reading bad dataand
not even know it. | have modified my run-
time code to also flag underflow, while still
return a value of zero. If underflow occurs
during the evaluation, it too will be flagged
as an error.

Finally, we come to the getnum function,
which will return the value of a numeric
constant. Its definition is simple, and ob-
vious from the listing:

look for
look for
look for
look
look for
look
look

an optional + or - sign;
integer digits;

a decimal peint: ;

for fractional digits;

an 'E' or 'e';

for an optional + or - sign;
for an exponent;

where the indented tasks are performed
only if the decimal point or E/e characters
are in fact found. If either of these are lo-
cated, the data must be flagged as float-
ing point.

The C language provides a standard func-
tion to convertastringin a valid formatto a
floating point value. This function is ftoa.
Rather than write our own routine for the
conversion, we will simply use the ftoa
function. The getnum function must then
only move the characters into our buffer,
and test for valid format.

At this time, we need to further define a
valid floating point constant. We already
know it must meet the above definition.
But it must also lie within the representable
limits of the computer. We must also de-
cide if we want to limit the number of digits
of input. In order to track all this, we need
to count the number of integer digits, the
total number of mantissa digits, and the
number of exponent digits.

This is a good time to begin writing the C
function getnum. We have a pretty good
idea of what it needs to do, and what errors
we need to look out for. The actual imple-
mentation will be hard to paraphrase, and
is best written directly in C. Again, Listing 3
should be consulted.

In addition to the variables ‘idigs’, ‘'mdigs’,
and ‘edigs’ to count the number of inte-
gers, mantissa, and exponent digits, we
have also provided a variable to hold the

result. The pointer to this variable must be
passed to the function atof.

The layout of the function is quite similarto
the layout described above. A handful of
additional functions are called to perform
the scanning and movement of the input
character string.

The function getsign will pass along a nega-
tive sign to the buffer, while it will swallow a
plus sign. Next getdigs moves the integer
digits into the buffer, while returning a
count of these digits to the variable idigs. If
a decimal point is found, it too is moved,
followed by the fractional digits while set-
ting mdigs to the total number of digits
found. Also, the data must now be flagged
as floating point. If no decimal point is lo-
cated, the total number of digits equals the
number of integer digits.

Now we look at the total number of man-
tissa digits input. We must have atleast one
digit, and flag an error if more than eight
digits were received, as we don't have
enough precision for so many digits. This
prevents the user from entering large or
small data in floating point notation, as the
non-significant zeros count as digits.

Finally, we look for an exponent. If ‘e’ or 'F’
islocated, we have found one, and the data
is flagged as floating point. We move the e/
E and any trailing digits into the buffer,
while setting edigs to the number of digits
moved. We need at least one digit, by no
more than two forarepresentable number.
Otherwise, an error condition is flagged.

Assuming we have made it this far, the only
problem left is that the value of the data
may still be out of range. If only one ex-
ponent digit was entered, we assume that
the data is in range. If not, we will get an
error from too many digits before we can
exceed the representable range. If two ex-
ponentdigits are received, we must test for
atoo large condition. This is accomplished
by converting the two digit exponent to
binary, and adding the number of integer
digits. If the result exceeds 37, we flag an
error.

| have taken several short cuts here. Again,
the user cannot enter large or small num-
bers in floating point notation. For exam-
ple, the following inputs would result in
an error.

123456700 nine digits
0.00000123 nine digits
0e0e0ee1 nine digits

In order to allow this type of input, we
would also have to count zeros, but only
leading or trailing zeros. Another solution

would be to eliminate the test for signifi-
cant digits, and allow any number of dig-
its.

In the case of a two digit exponent, | only
test the exponent value if the exponent is
positive. Any two digit exponent will slip
through the testifitis negative. While this is
undesirable, the atof function is kind
enough to set underflowed data to zero.
This was determined by testing the input
for many different values.

The next five subroutines are used to move
characters from the inputinto the character
buffer. The actual character movement is
accomplished with the movchar function,
which must move the character, and test
fora full buffer condition. If the bufferis full,
an error must be flagged, and no additional
characters moved. The movchar function
must continue to swallow characters how-
ever, or we will never complete the get-
dat function.

| hope this lengthy discussion has left you
with an appreciation for the importance of
an adequate function definition before any
attempt has been made to write the func-
tion. The basic layout of the function is
dictated by the definition of what the func-
tion should do. If the function is not
adequately defined initially, the basic lay-
out may be wrong. As problems arise, they
will be solved by patches to the incorrect
layout. The result will be a non-optimum
coding, which is most likely also notaclean
coding, and which is difficult to fix or
modify.

The getreal And getint Functions

Finally, we have arrived at the two numeric
input functions, getreal and getint. These
functions are twins, with getreal supplying
afloating point value, and getint supplying
an integervalue. Again, we must first define
just exactly what these functions should
do.

These two functions will be required to
serve two purposes. First of all, if the gettkn
function locates a numeric input, we need
to call either getreal or getint to retrieve this
value. But | also want to be able to call the
functions directly, if | am looking for an
integer or floating point datum. In this case,
I still need to obtain a token to inform me
of an error condition at the very least, and
preferable also to inform me of other con-
ditions, such as no-input, end-of-line, and
so on. | also don’t want to return data if the
input data was bad or non-existent. For
these reasons, | have chosen to let getreal
and getint return token values, just as
gettkn does. The only difference is that
getreal will not return an integer token, and
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getint will not return a float token. The
getreal function will return a float token for
either type of data, while getint will return
an error token if the input was flagged as
floating point.

The actual variable will be set to the input
value within the functions by passing a
pointer to the variable as a parameter. If no
valid data is received, we will not modify
the variable.

Anotherimplication of the dual use of each
function is that we must remember if
gettkn has just returned an integer or float
token. If so, we return its value. If not, we
must call gettkn to see if the next inputis a
numeric input. Any time getint or getreal is
called, we must reset ‘type’ to assure that
the next call to getint or getreal will not
simply return the same input that has al-
ready been returned.

Finally, | want each function to also test the
input value to assure that it is within a valid
range. The range will be specified by pro-
viding two additional parameters delimit-
ing the allowable range. If outside of this
range, an error token will be returned.

The variables passed to the getreal func-
tion are as follows:

data: This is the pointer to the floating
point/integer variable where the input data
is to be stored. It has to be a pointer so that
we can store the data.

min: This is a floating point variable that
represents the minimum allowable input
data.

max: This is a floating point variable that
represents the maximum allowable input
data.

The getreal function can be paraphrased
as follows:

* if last input was not integer or floating
point data, attempt to read numeric
data;

* if the data is still not integer or floating
point, return the token describing the
input;

e if the data is not within the allowable
range, return an error token;
® store the data;

¢ flag this input as no-input; /* So we only
read it once */

¢ return a floating point token;

The getreal function listing should now be
consulted for the implementation details.
The only point that needs to be mentioned
is the call to gettkn. A null list is supplied in

this call to assure that no matching string
can be found, since we are looking for
numericdata. If astringis input starting with
an alpha character, an error token will be
returned.

The function getint is very similar except
the data must be flagged as integer for the
function to return valid data. If the data is
flagged as floating point, an error token is
returned. The data is converted to integer
in the assignment to the parameter ‘data’.

Compiling The Functions

The complete module listing is included at
the end of this article. Assuming you are
using the C80 compiler with the Macro-80
assembler, you must first compile the
module with the m switch (assuming the
compiler has not been configured for
Macro-80 as the default assembler):

C -M INPUT

Then assemble the input file using the
Macro-80 assembler:

M8@ INPUT=INPUT

At this point, we have arelocatable module
to be linked to our programs. We also must
make sure that the relocatable versions of
the main run-time library (CLIB.REL), and
floating point run-time library (FLI-
BRARY.REL) are on the disk.

The C80 mathpak also provides us with the
C code for the formatted output function
printf, called FPRINTF.C on the mathpak
disk. This must be compiled into Macro-80
format, and assembled to produce a relo-
catable version. If we are going to use printf
to output floating point data, we must be
sure to use this version supplied on the
mathpak disk.

Similarly, if we wish to use scanf for floating
point input, we must be sure to use a ver-
sionwritten for floating point input. The file
SCANF.C supplied with C80 can be con-
figured for floating point input by making
sure that the #define flong statement is not
commented out, although as | mentioned,
| have had problems using scanf for floating
point input. Why not just use the input
procedure described here?

When all this has been accomplished, the
main function can be linked with the relo-
catable modules to produce a com file:
L8@ MAIN,FPRINT,INPUT,FLIBRARY/S,
CLIBRARY/S,MAIN/N/E
where the /S switch forces the two libraries
tobe searched as libraries, loading only the
modules required.

Ultimately, you will want to combine the
relocatable files into a single relocatable

library to simplify the linking process. The
required details are in the LIB-80 manual.

During the linking process, the modules
must be listed in the above order, with the
exception that the FPRINT and INPUT can
be reversed. This is to assure that each
module linked will contain external refer-
ences only to modules on the right, which
have not been linked yet. If the modules
are combined into asinglelibrary, the same
ordering restriction applies.

Testing The Input Module

During the development of the input
module, we will have to test it often to
assure that it is doing what we think it
should be doing. After completion, we
need to test it even more to assure that we
are finished. Listing 1 is a program written
specifically for testing the input module.
We should be able to exercise every capa-
bility of the input functions with this rou-
tine, to confirm that they do perform
correctly.

Note in Listing 1 how the list of command
strings is defined. As mentioned earlier, the
variable passed to the gettkn function is a
pointerto an array of pointers to the strings.
The definition here specifies a static (we
don’t want the list to be globally defined)
array whose dimension will be defined by
the initialization that follows ([] contains
no dimension). The array name is “list”, but
the asterisk specifies that the elements of
‘list” are pointers, and we declare that the
pointers point to character data (strings, in
this case). The value of the variable, list, is in
fact a pointer to the array list, and it is this
pointer that is passed to the gettkn func-
tion.

The initialization occurs inside the curly
brackets, and defines the list that will be
passed to the gettkn function. The last
string entered into the list must be a null
string, which in Cwill be represented as the
single terminating character usually de-
fined as “\0'. Note that the strings are not
variables, but string constants located

‘somewhere in memory. It is ok to reassign

the pointer elements in the array, although
this would of course change the list, not a
desirable thing to do, but legal. But no at-
tempt should ever be made to change the
strings pointed to by these pointers. These
strings are constants, not meant to be
changed. If two arrays are defined, with
duplicate strings, both arrays will have
pointers pointing to the same string con-
stant. Changing the string would affect not
one, but both of the arrays.
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An Application

After developing the input functions, let’s
look at asimple application for them, We'll
write a simple function to compute the
resistance of an undefined number of par-
allel resistors. First, let's define just what the
function should do.

The function will accept resistor values as
the input, one ormore values perline. After
accepting a full line of data, the resultant
resistance should be displayed. Additional
resistors can then be entered in parallel
with the present resistance value. A null or
no-inputentryis allowable, and should not
affect the calculation. Any erroneous entry
should result in the entire line being dis-
carded, so that we don’t have to figure out
which values were accepted.

The parallel resistance value will be com-
puted from the formula:

Rp = Rl * R2 / (RL + R2)

The calculation can be restarted with the
string ‘reset’, but only the ‘r' will be re-
quired. The function is terminated with the
string ‘quit’, with all four letters required. In
either case, we will require the string to be
the only input data on a line. If additional
data appears on the line, an error will be
flagged.

What should we do with the end-of-file
token. Well, the end-of-file token should
only occur if the input is obtained from a
file. In that case, the file is completed and
no additional input is possible. An exit
would be in order here.

What are reasonable resistor values? We
won't allow negative resistances, and will
limit the values to 0.1 ohm at the low end,
and 10e7, or 10 megohms at the high end.
This should pretty well cover the range of
reasonable values.

Listing 2 is the parallel resistance demo
routine. Again variables and functions are
defined as static to prevent them from
being passed to the linker. The only op-
tions present in the list are reset and quit.
One point worth noticing is the use of the
definition for the string ‘INFINITY’. | have
chosen a value outside of the possible
range of resistance values to represent in-
finite data. This same technique can be
used to flag data as undefined or illegal,
and is another good reason to limit the
input range for data.

While the numeric computations in this
demo are quite simple, they do illustrate
another point in favor of limited range
input. Itis almost impossible to obtain any
type of numeric error during execution of

this routine. The only possible error is
underflow, which would require an enor-
mous number of entries.

The function can be paraphrased as fol-
lows:

forever
| get a token;

switch(token)
{
'reset':
set resistance to infinity;
break;

case

case 'quit':
exit to operating system;

case ERROR:
display error message;
break;

case integer or float:
input new value(s);

if error
{ display error message
discard input
|
else
| update resistance;
display new value;

!
break;

case EOF:
exit tc operating system;

} /* end switch */
}  /* end forever */

The function resist is listed in Listing 2. Re-
sist consists of an infinite for loop, con-
taining a switch statement for each of the
input options. The switch case is deter-
mined by the first input token of each
line.

During the C implementation of ‘resist’,
error coding was added as required to
complete the function, and additional
sub-functions were defined.

If the string ‘reset’ is the only entry on aline,
a message will be displayed, and resist will
be reset to infinity. If other data appears on
the line, an error message will be dis-
played.

The string ‘quit’, which again must be the
only entry on the line will execute a goto to
the quit code. This is a legitimate use of the
goto statement, as it does not create diffi-
cult to follow code.

An error token will simply display an error
message.

Skipping ahead to the end-of-file case, we
execute a goto to the end-of-file code.
The end-of-file code and quit code both
fall outside of the infinite for loop, as the

code will terminate by exiting to the oper-
ating system. The end-of-file code, which
simply displays a message, falls through to
the quit code, which displays another mes-
sage and exits. This falling through is a
questionable coding technique, but ac-
complished the purpose.

If either a FLTVAL token or INTVAL token is
received, we want to begin the calculation
process. The first value, which we have
already received, should be placedinto the
variable newresist, which represents a
running ‘total’ of the resistance value for
the data contained in this line only. There-
after, new values are incorporated into the
value of newresist. This continues so long
as getreal returns a FLTVAL or NOINPUT
token. Any other token will terminate the
calculation. NOINPUT tokens are simply
skipped, as they do not affect the calcu-
lation.

Assuming the last token received was end-
of-line, the value of newresist is either
placed into the variable resist, if resist was
infinite, or it is combined with the non-
infinite value of resist. If any other token is
received, we need to display an error mes-
sage. If this happens, the value of newresist
is never combined with resist, in effect
discarding the entire line of input.

The function diserr is used to simply dis-
play the error string passed to it, along with
an additional request to re-enter the
input.

The disval function simply displays the
value of the parallel resistance. Because
disval cannot be reached until resist has a
non-infinite value, we do not have toworry
about displaying the value infinity. Were
such a situation possible, the following
coding would be required:

if (resist == INFINITY)
printf("infinite"\n\n);

else
printf("%1@.2f\n\n" ,data);

Modular Compilation

We have already discussed some of the
benefits of modular compilation, as well as
-some of the techniques involved. | would
like to mention some of these again, and
further discuss the proper format of a
module.

While the most often quoted reasons for
separate compilation are time and disk
space, | feel that the requirement for a
clean interface with the called functions is
far more important. Hopefully, we will be
able to create a module in which the only
publicly defined names are those of the
functions that we want access to. In the

November 1987

67



case of ourinput module, this would be the
three functions gettkn, getreal, and getint.
There will be occasions where we will want
to define some public variables, but this
should be avoided whenever possible.
Public variables tend to confuse matters,
and are rarely required.

The module should consist of any func-
tions that are closely tied together. For
example, the sin and cosine functions are
usually contained in a single module, Any
functions called by the public functions
should be contained in the module, unless
they are general functions that we also
would like to have public. In that case, they
should be placed in their own private
module for use by other functions. For
example, the sin and cosine functions
usually call a polynomial evaluation func-
tion, which is a general purpose function
used by other mathematical functions. The
polynomial function should be contained
in its own module.

Functions that must share variables should
be contained in acommon module to pre-
vent the use of publicly defined variables.
When we start defining variables as public
which are used only in support functions,
we are going to end up with conflicts as we
link with several support modules contain-
ing public variables that somehow got the
same name. Avoid the problem before it
happens.

Functions that are independent should be
in separate modules to simplify their
implementation, and to reduce the code
size. When linking to a library, you will only
link to modules required by the program.
But the entire module will be loaded, so
keep them small by placing independent
functions in separate modules.

As pointed out earlier, any variables or
functions notmeantto be publicshould be
declared as static, to prevent the names
from being passed to the linker. Any func-
tions meant to be non-public need to be
declared static before they are listed as part
of another function definition. Variables
defined within a function will auto-
matically be local.

And a comment about comments. | have
noticed that assembly language program-
mers tend to over-comment their pro-
grams, while all other programmers tend to
under-comment their programs. Never
count on the source code to act as a de-
scription of the function. We should never
have to read the C statements to decide
what the function is doing. We should
always be able to determine that from the
comments. Consult the source code only

to determine the specifics of how we are
doing it. | find that comments are in order
forevery little task, usually anywhere from a
couple of lines to maybe a half dozen lines.
Any more lines than that between com-
ments forces some real concentration to
see just what's going on.

Any operating system or compiler specific
code should be avoided if possible, and
well commented if not. Where | have used
(80 specific code in these listings, | have
provided a define statement to enable
them. If removed, the listing should be-
come generic, along with the limitations

involved with removing the C80 specific

code. Operating system specific or com-
puter specific coding is best left in separate
functions written to serve as a non-port-
able function. Graphics routines fall into
this category.

Enhancements

The described functions are by no means
perfect. | have already mentioned some
known problems with the implementa-
tion, especially in the area of numeric
input. But they are certainly much better
than the supplied input functions. There
are also some enhancements that could be
added to the module.

Additional tokens could be added for spe-
cific purposes. For instance, a question
mark input could return a token defined as
a help token requesting information.

The expression routine could be im-
proved. We could add the ability to cal-
culate certain mathematical functions. The
ability to search a list of mathematical func-
tion names is already present in gettkn. |
chose not to do this for reasons of sim-
plicity, and to prevent the requirement to
link to a bunch of other modules from the
math library that may never be used. We
could also add the ability to refer to certain
data by name, such as pi, and maybe even
provide temporary named storage for user
defined variables.

At present, the input routines should pro-
vide some real improvement over the stan-
dard scanf input routine. This module is to
be considered public domain. | encourage
you to use it, modify it, and pass it along. |
hope it provides a useful addition to your C
tools, and | hope the discussion provided
some additional insight into the develop-
ment of separately compiled function
modules.

Listing 3

Vi INPUT: Input Functions

gettkn: Get Input Token

1/38/87

This function is used to determine the type of input

token input from the console.

A token list is supplied

as a parameter to the function which is searched for the

token type.

Should the input match a token in the list,

its location in the list is returned as the token type.

Other possible token types are:

No Input
Integer Data

N

Error

getreal: Get Real Data

Real Data or Expression

This function is used to obtain the value of real data

or expression entered from the system console.

It also

returns a token type as define above, but no token list

is provided.

getint: Get Integer Data

This function is used to obtain the value of the integer
data enterred from the system console.

s

/* DEFINITIONS *4

#define C80@

#define TAB 9
#define SPACE 32

/* Delete if not compiled with C88 compiler */

/* ASCII Definitions */

68

November 1987



/s« PUNOJ SEBAM UD}BU ON +/

/% PULOJ SEM yojew y ./ {(1+230un} = edfy)uanieuq
(T«i 38 ((3a)18m0TST [} 3ui)) JT
(#4341 fT, %9 (3.)2eddno} == 1, laayyng = 1) J03 |
/+ UojRW B JI0J }0OT ./
([13ouni++]a3duny = 3 3. ![@ = J3ouMi|Jiduyy = 3) Joj

/+ 3STT pat1ddns ayj ut usyo} Yoea 104 ./

/+ BUUOD B MOTTEMS pUy ./ {{ JuooTas

/« @ouvds 8jTys oo divg ./ ') rymdys

/« Butays JO pue FeTd ./ 0N = Te
U\, =] Jeyoixau ¥}

YHNOD =i JByOlxXau JR JIVdS =i JBUYOIIXeU JR YL =i Ld:U#%QE“. arTIyMs
{
{{()aeyoyed)seddnoy} = 1eyoixau
(HOMYME = adfj)juanieua
/« TINJ ST d83j0g / (NgT4dng == (J19JJnq — 1)) JT
{IBUDIXAU = ++T, |
op

[/ 42JJ0Q O3UT 3T 940K &/ tdegyng = T

/+ Butiis jndut ayjy 310BIIXT ./

/« JOQUNN USHOL SIUNOY ./ ' 110U jut

/+ BUTIIS usyol SuBIS ./ Ol JByo

/+ 3utals jndur suedsg ./ L 29 Jeyo
/+ 3STT BUTJIg ueyol 03 Jajutod L/ ‘apduny,

\‘
‘peuani}at eq TTTM 9NTBA JOJIS UB 'punoj
ST Yyoj®eWw ou JI °Psuan}ael aq TTI#4 3STT 8y3 ut uotjtsod s3T
‘punoj ST yojEmw B JI 9TOSUOD 8y} wouj jndur usxo} 8yl YITA
yojew B JI0J 3STT uexo} partddns ey} yodeas [TTa UOTIOUNJ STUL

qut

«/

/# 3STT ur Butlilg ueyqol J10J HooT ./ (13duyy )dnjoo1 o13E1S

“(()3ep1ed)uiniaz
asTa

t((3st1)dnyooT)uinyes
(.2, =» Jeyojxeu F3 ,¥, =< ((Jeyosixeu)saddnoj=aeyoixau)) Jt

f{403)uanyag
‘¥oyy¥d = ediy
/+ UBNOY BTT4-JOo-puy uaniay ./ 1408 eses

‘(703 = edf1)juaniaa
{1048 = Jeyolxau

/ USY0} BUTT-JO-PUF UINLOY +/ :,u\, @sed

' (LNJNION = odA7)uinied
{()aeyoisd = Jeyojxau

/+ ®318a ON «/ IYWWOD @seo

(JByo}xau) Yoy

/e« 8ouds o31um 18A0 dTNS o/ ) 3ym

()aeyole® = JBYyOIXSU
/+ BUIT Mau ® 389 ./ (1103 == Jeysj}xau)

‘103 = JeYo}xau

t(()Ieyoysd = aeyojxsu !, u\, = Jeysjxeu ') Ioj

/s« BUTT JO 1581 PJIEOSIA ./ (¥oyyz == adfy)
/« ISTT u8¥o3 03 J9IUTOd «/ 1381

/« BAOQE pBUTJAp SE 8NTBA USYO} Suinisy ./ (1811

HS

dys

¥

!
JT

T« JBYD

Jun3jes

‘{ JmooTms DT}ELS
()3umdys o1yelS

‘{)1ep3ed
/+ SUOT}RBIBTOSD pPIEBAIOY 4/ ! Jdnyoot

/» uorssaadx3y Jo }INSAY «/ ‘{3nsag 1BOTJ

/[« d03utod 1ejjng ./ - JBYO

/s 18M28B4 IIQSY J0J 8Fwiols dusl ./ ‘[ T+NIT4Ng]d83Jnq JBYD
/« J1930BIBYD }X8N SUTBIUOD «/ 703 = JeBYO}XAU jut
/» 8df1 U803} SUTBIUOD «/ {LNANION = adf3y jut

/v SITEVIVYA o/

/« uadoL ®ieg 18383UT ./ g- TYALNI

/» u9¥oL uorssatdxy J0 BIRQ TRAY ./ — IVALTA
[+ uaqo]l J0IIF ./ - Houyd

[+ BUTT JO pug ./ 2- 103

/+ ®1T4 Jo pug ./ o 403

/« uayoy 3ndur oN ./ 2 LNdNION

/« SUOT}TUTFBQ USHOL «/
/+ U3Bua seyyng ndur ./ e N3T4ng
Ld4 YINNOD

211815
ERLE-ETS

orjE}s
0T1E1S
0T1RB1S
0T3E}S
0118}S

sutjop#
sutjep#
autjopg
autjep#
autjap#
sutjep#

autjop#

sutjop#

69

November 1987



{10STATP =/ ®}EP

asTe
‘yoyyd = adfy
/» 10119 0J9z AQq OPTAIQ &/ (@ == JOSTATP) JT
‘{)3oe)3e8 = losSTATP |
asT8
{()1oey3e8 =, ®yEP
[/« d0308] }x0u 8pPTATQ/ATATITON +/ {ie: == do) 31

‘()aeyojed = 1vyojxsu

/+ l10jeiado 9y} saeg ./ tieysjxeu = do

/= 3B0TJ S® ®lEp 384 ‘uoilssaadxs uy ,/ IVALTA = edf3

(doyya =i 2dfy 33 (,/, == JaByolxau |

L+ == JBYOIX8U)) oTTUM
/+ S10308] TBUOT}TIPPR 389 ./

/e J030BJ 3S4TJ OY} 30D ./ 1()10ey3e8 = ejep
/« S1030B] JO Jsqunu

Rievij1qae ue jo juaTionb ‘jonposd ey} swioj UOTIOUNJ STYL o/

/« JOSTATP 10J 93vi0}s dumay ./ {JOSTATP }®BOTJ

/« 3Insol 1o 88eviols dwsl ./ !B}Ep 31ROTJ

/+» J10jeredo / 10 , 103 9381035 ./ ‘do jut
|
[+ W19} B JO ONTRA UJIN}SY ./ {jmie33e8 jBOTJ 213E}S
{

/+ 3INS8J uIN}eY o/ ! (ejep)uanied

'()miey3e8 =— BjEp
asta

!()wie}}e® =+ elEp
/s W18} }X8U }0BIIANS/PPY ./ (i+, == do) gt
‘()aeyoje® = Jeyoixsu
/« Jojeisdo aaeg ./ ‘1eyojxeu = do

/» 3B0TJ se uvjep 3erd ‘uotssasdxs uy ./ IVALTS = edfa

(HoW¥d =i odA} %3 (,—, == Jeyoixau || ,+4, == JBYDiXau)) aTTum
/+ SW18} TRUOTITIPPE Y3TA ANUTIUOY «/

[+ W18} 3SIT] 389 o/ {()wieyyed = ®iep

\‘.
‘smie} jo
Jequnu £JEBJITQJE UB JO 82UBJIEJJTP/UNS 8Y3} SWJIOJ UOTIOUNJ STYJ o/

—

/=« 3Insea 103 e3eiols dueyl ./ ‘B}EpP 3}ROTJ
/«+ JOjRIBdO - 10 + J0J 88BI01S ./ ‘do jut

\\‘
‘enTea J0JJ9 u®B uiniet osie Aem
uotjounj STyl -peulnisas Buteq enTea uewo} jutod Burjieolj ® ur
jInssl TTTa ‘uorssaidxe ue Butpniout ‘Indur Jo wioj Jayjo Kuy
‘jusuocdxe 1o jutrod TewTOoep OuU Y3TA TBISITT ' s® jndutr 8q
jsnu evjEp J989juyl ‘ejep jutod Burleol) Jo J1888juT JOJ SNTEA

u8¥o} ¥ uUJIN}8J pu®B 'uolssetdxe ue 8jEBNTBAS TTTA UOTIOUNJ STYL o/
/« uUoTISsaadxe ue JO onyTeA uaniey ./ ()dxe31e8 jmwoOry o13E}S
{

! (edfy)uinyea

! )mooTmas

/+ P121J Jo 3saa ySnoayj diis ./ “()1umdys
'oyyE = edfy

/s PUNOJ 193TWTITOP ON +/ ( VAWWOD =i JByoixeu %3

gyl =i Jeyolxeu ¥ FIV4S =i Jeyojxau Fy ,u\, =j Jeyd}xsu) Jr

Jtpuag

‘Hoy¥d = ediy
/s 3814 J01a3 By} 1959y ./ ‘g = pooiia |
/e UOT}ENTRBAY UOTSSeIdX3y Buring 10113 ./ (B =i pooaas) jt

/+ 9TJT0dS 880 / @80 JepJi#

/» uotssaadxg ajenieal ./ {{)dxe3e8 = 3Tnsaa

/« ®}Ep 198093uUT ouNsSSY ./ CTYALNT = 2dfy

Jtpueg

/» SINO00 101J® Y}BW JT OJEZ—UON 4/ !poDIIa JBYD UJIB}XP

/+ 01J100dS 080 W/ @80 JepJT#

/+ 2df3 ® uanjes pue 'uorssetdxe UB 8}ENTEAS TTTA UOTIOUNJ STYL "y

/+ ®jep J8Fejur Jo jutod Furjeoll 18D ./ ()3epied orjElS

{{)unu3al jeOT) OT}EYS
1{)3108J398 3uOTJ OT}ELS
!|)miey3ed jwoT] 2T1EIS

/s SUOT}RIRTOSQ PJIRMIO] o/ {()dxe388 3eOTJ OT}E}S

/s BNTEBA 10118 UB UIN}EY ./ ! (dHo¥¥d = edfj)uiniea

November 1987

70



/« S3131p 8 03 T @1tnbay ./ (8 < s8tpw || g == sBrpu) jv

/» JojoraBYOs UBTS MOTTEAS/0AON ./ ()udrsied orjels /« SIT3TP TBIO0} 39S ./ ‘s3tpt = sBtpuw
@810
{

{ /+ S}T3TP ESSTIUBW TBI0} PUY ./ !()sB31p3e38 + sF1pT = SBrpm

! (sB1p)uanieu /+ dutod TRWTOSD 323D ./ () 1eyosou
/« 3utod BuT}EOTJ ST ®1EQ ./ IVALTA = edAy )
I )1eyosom /% S3}1B1p TRUOT}ORI] 109 ./ (,*, == Jeyonixau) Jtu

(++sB1p !,6, => JBYOIXAU ¥R ,p, =< Jeyol}xau 'g = sItp) 103
/+ S313Tp 1083093uT 389 ./ !()sB1p3ed = sBrpt
/«» Poaowm s3131p Jo Jaquny ./ (SBTp jur /« UBTS mOTTEAMS/10D ./ ! )uBtsye2
l

/e« 183uT0d J83jng dn 385 ./ lfaeyjng = 1

/e J83J0Q By} ojuT S}TITP 8AON ./ ()sBrp31ed o13els
‘()yore jeory

| /s PoAT®D0a s3131p jusucdxe jo Jdaquny ./ ‘s8tpe jut
{ /= POATE00J1 S}TETP BSSTIUBW JO JOQUNU TBIOL «/ !sBrpw  jut
‘{)aeysyed = ieysixau /« PoATBO8I s3131p J039jur jo Jaquny ./ ‘s3TpT Ut
IBYDINOU = ++T, ) /+ UOTSIBAUOD JO 3jTnsat Joj e3eiols dway ./ {gjep 1BOTJ
/s 489]J0Q 8y} 03UT 18}10BIBYD B SAON ./ as1e }
|
/» BI930BIBY) MOTTEMS ./ {{)aeysyed = ieysixau /+ JdoQqunu ® jo enyea oy} uinjay ./ ()uwnuysd jwoy) oryEys

‘MoMyE = edfy i

[/« 1IN st J9jJng o/ (NITdnd = (193Jnq - 1)) JT
| *()Ieyoaom OT}E}S

{()uBrsied o1yEYS

/s d2JJ0q 8y} 0} I910BIBYD B 9AON ./ ()IBYOAOW OT}E}S /s SUOT}RIRTOSQ plEMIO ./ ‘()s31p1e? o13ElS
n (
£#:31B003 BIuReY o/ ‘{®yEp)uangea /« JdoQunu e uaniey ./ {( )unu3ed )uinied
‘(J183ynq)jo3e = ejep {
/+ 3149AU0O PUB FUTJI}S 9}BUTWILL o/ e\ = Te /v ATNSOI UINYOY o/ YL —

‘MOMWE = adfy

n /e« (, pe3joadxm ./ aste
— t()aeyoled = Jeyojxeu
/+ 31q 003 ST jueu0dxF ./ ‘yowyd = odfy | fo: olv BOTTRAG o/ Lely =mtSBI) &
(g < sBIPT + ,0,—(T-T)a + (1@,=(2-T)s) » BT 33 .~ =i (2-T)a) JT
TPT 3 ¥ ' ‘()dxe3e3 = eiep
n ==
/+ 80TBA jusuodxa a8y} 8}BINOTE] ./ (2 s31ps) Jr ‘()aeyoyed = seyorxeu
( |
e wcmwwmu | /e« UOTSS8IdX9-QNs B 931BNTBAT ./ (,), == Jeyojxeu) Jt
" g d & 1l p =
/+ 53131p jusuodxe #ej Jo Kuew 0oL ./ (2 < sBtpa || @ s3tpa) J1 /+ 110881 10) e3vi0}s dumey ./ ‘eyep 3e0TJ
/% S31131p jueuodxe 399 ./ ‘()s2tp1e88 = s31pe _
uBts jusuodxs moTTEM 99 . s 3 2
/s 7o uMH mm\ﬂmw .“ .M“”awmw”a /e 1030R] B JO onTeA UIN}M ./ ()3983393 3BOTJ OTIE}S
/« jutod BurjeOT) ST ®BlRQ o/ UIVALTS = edAy )
/« tusuodxy 389 ./ (3, == (1eyoixau)ieddnoy) gt
( {
‘uanyeu /+ 3I0S8I 8y} uanj}ey ./ ! (ejep)uinjeq
‘Howyd = adAy |
—-— f

71

November 1987




GAME
SOFTWARE

NEW WORLDS
WITH

%

/« UBY0Y TYALNI ® uanjay ./
+ TTBO }¥9U UOTSJIBAUOD MBU B 80104 ,
A
/+ 3TNS8J 8y} 910315 ./
/& UOTSI2AUO) POOY ./

{(TVALNI Juanyau
LLNdNION = edfy
{1InSes = BIED,

' (¥o¥y¥E = edfj)uaniag

/s 88uBl JOo N0 ST BIBQ ./ ( XEBW ¢ }[NSaJ utw » jInsSaJd) Jtu

‘{edfy)uaniaa

/+ P8ATOD3J jo0u SBA BIEP J889jul ./ (TYALNI =i @df3) Jt

! (¥oyyd = edf3})uaniad

/+ 879E3d800® 30U ST BIEP 180T +/ (WALTS == edfy) Jt

JJun3yed = edfy
(TYALNI =i edf3) jrt

/« fpeaa jou sT ®BIEBQ o/

I
"ANTEBA B UTEB}QO 0} ux}3ed TTed [1Ia
1T ‘@sTmlaylQ "BIEP 38U} JO OnTBA 89U} uliniet TTIa juriad
‘usy03} TYALNI ® pauanisd pue peaTTeo useq 3snl seBy uyliled JI

‘peBueys eq j0uU TITH 8TgETJIBA 8Y} 'pauini}al st

anTeA MOMYME UB JT "onTEA YOWYd U® uanied TTIa juT3led ‘xem
pue utw £q peutjep 83ueJ a8y} Y}Tm STT J0U SIOP BIBP By}
JI  "jutied £q pauunied aq TTTA anTeA HO¥MA ue IYALTM
uanjes uy}}ed prnoys IvALld 3deoxe uyied Aq peuanied
saniea a8yl jo Aue eq Aevw pue ‘uoriounj 8y} £q pauaniad

ST OnTeA USYO} Y °BIEP UOT}BOOT 8y} 3¥ 3T ulnjal pue

Jaqunu J8393juT uB JOo anTeAa 8y} j}deocoe TTT4 UOTIOUNJ STUJ «/
S« SNTBA BTQEMOTTE WNUTUTH ./ ‘utw Jut
/% ONTEBA 3TQEMOTTE WOWIXEW ./ fxew jut

/+ 93R101S 1[NSAJ 0] J8juTOd ./ {B1ED. jut

(xew ‘utw 'e}Ep)3iuTied
—_-—

[+ USYOYL TYALTA B uIN}OY ./
/« TTED }X8U UOTSIOAUOD MBU B 80104 4/
/+ 3I0NSe1 8y} 04018 ./

/% UOTSI8AUOD POCY ./

C{IVALTA ) uanjad
‘LNdNION = @adfj
{3INS91 = BB,

{yoyMd = edAijuanied

/s« 88uB1 JO (N0 ST BlE] ./ ( xem < jInses |} utw > jInsed) Jt
! {adAy)uanyea

(TTYALNI =i odfy %3 TVALLd =i odhy) Jt

/+ PBATEOBJ 10U SEBM BIE] ./

Hlun)u¥3ed = edfy

/+ fpBAl j0uU ST BIEQ o/ (TVALNI =i 2df3 =% TVALTd =i edhy) Jr

/e
“SNTBA B UTBIQO 03 U{}I8E TTED TITA 3T ‘9STMIaylQ
"BIEP 1BY} JO anTBA 8y} uJdn}el TTTm Tead}8d ‘ueyol TVALTL
10 YALNI ® pauanjel pue payled useq 3isnl sey uyjijed JI

‘paduryo 8Q j0U TTIM BTQEBTIJIEBA

8yl JO anTBA 3y} PUE ‘OnTBA MOYMH UB uJn}al TTI# TEa1}e8
‘xew pue utw £q paurjep e3ums 8y} UTY}TM ST J0U Sa0p
elEp 8yl JI -enTeBA uU8yol TYALT B udniss [TTa Teal}ad
puB ‘pauinial eq TTTM BIBP 3BOTJ 'TTVALNI uanjel uxjjed
pInous “IYALNI 3deosxs uxi1i1e2 £q pauanias senyeA 8Y} JoO
fue eq Aew pue ‘uoriounj sy} £q paudnisd ST enTeA usyol ¥
"¥318p UOTIEBOOT 84y} 3 3T uJdnjel pue uoissatdxe Jo Jaqunu

qutod SurjeolJ v Jo entea ayj 3deosoe TITa uoTiouny sSTYL s/
/+ SNTBA STQEMOTTE WANWTUTH ./ ‘utw 1BOTJ
/+ ONTEBA O9TUEBMOTTE WNUWTXEN ./ ‘XeWw  3BOTJ

/s 988BJ101S jInsea 0] Jejutod ./ ‘B1EP. 1EOTS

/+ ®1Ep jutod BuTriEOT] 3189 L./ (XBW ‘uTw ‘BIEP)TRLIY8F

t()aeys1s® = Jeyoixsu
(VHWOD == Jeyojxeu) JT

J+ BUWOD B MOTTEMS ./ ()WOOTMS DT}ELS

{()aeyo3ed = Jeyolxeu
(FoVdS == Jeyojxau || @yl == JBYO}xau) aITuM

/+ 0ouds ajTym Jsao dryg ./ ()iumdys or13ElsS

{()1eyoaow
(=, == Jeyosj}xau) JT osTa
1 )1eyojed = Jeyolxeu
[,+, == Jeysjxau) JT

/+ UBT1S snutw B 2A0ON ./

/« ufts snyd B moTTEMS ./

November 1987

72



General =

C__Power — Part 8

The last C__Power article presented the
reader with a utility for use under the CP/
M operating system, a rather useful func-
tion that enabled memory examination.
Although | did not realize it at the time of
writing, that article marked the end of my
involvement with CP/M except as may be
required as a follow up on preceding arti-
cles. One reason for my continued preoc-
cupation with CP/M was a dissatisfaction
with MS-DOS, or should | say a blase’ atti-
tude toward the programming tools | had
available to use under MS-DOS.

When | converted the data base program
which has been the nucleus for this series
to run under MS-DOS using Brand X
compiler, | found that the resulting prog-
ram was slower, larger and required quite
a few changes just to get it to run at all.
Hardly a serious contender for program of
the year. After spending many hours in
constructing the screen management rou-
tines, rewriting the string handling func-
tions and finally getting the disk 1/O to
work, | discovered Turbo Pascal.

Eureka, the answer to many of my
problems, or so | thought. | soon
converted several programs to compile
under Borland's Pascal. They proved to be
fast in execution but | missed being able
to utilize some of the routines | had
developed earlier. Not to mention the
inherent power of “C”. Then | read about a
new compiler: Turbo C. Had | finally
stumbled on the answer? Would Borland'’s
new “C"” compiler provide me with the
kind of perfformance | was looking for? Was
this the MS-DOS development tool many
people were searching for? These ques-
tions would be answered in a very em-
phatic way soon after the release of the
new compiler, but . . . many who were
eagerly awaiting the arival of Turbo C
would simply have to wait a little longer.

John P. Lewis
6 Sexton Cove Road
Key Largo, FL 33037

i purchased my copy of Borland’s (then)
latest release near the end of July after
many queries to my dealer on the subject
of Turbo C availability (I think he was
getting tired of hearing me whine). |
rushed home and proceded to transfer
the files to my hard drive after creating the
subdirectories needed. The next job was
to get the screen handling routines and
string functions working in their new envi-
ronment. Easier said than done! | was be-
gining to wonder if frustration was making
my hair fall out or just old age. After add-
ing some very profound words to my
vocabulary, my patience (?) was rewarded.
| could clear the screen and position the
cursor, even gofor(string,numchar) was
working properly. More on this later.

| was sure now that | would have the data
base program working in a matter of
hours. | guess that shows how naive | still
am. It seems that the disk 1/O functions
were not working at all the way they were
written for my brand X compiler. Borland’s
documentation on Turbo C seems to be
remarkably complete and very helpful in
most areas, but either I’'m ready for a chap-
ter eleven in mental competency or the
material covering disk 1/O is a little vague.
Perseverance finally paid off and | was
able to convert the program to compile
and run under Turbo C.

The big question foremost in my mind at
this point - was it worth the wait, the
frustration, the effort? The answer: a re-
sounding YES. Every facet of the program’s
performance was improved. The speed of
execution in the search mode, already
fast, was now phenomenal. The sor,
which did admittedly undergo some
changes, was now very fast. | was able to
read one hundred records from disk, sort
them in memory and write the sorted file
back to disk in eighteen seconds (using

Ramdrive). That's quick!

Now let's take a good look at this
compiler. How easy is it to use? Is the
function library extensive, is it compatible
with the standards set forth by K & R?
What computers is it available for? How
many of my hard earned dollars will | have
to part with to purchase this latest Borland
product? Will | have to purchase other
utilities to expand its capabilities?

Let’'s answer the last question first. The
only utility that you might need, if you are
contemplating the inclusion of inline as-
sembly routines, is Microsoft’s MASM.
Everything else is included in the package
from Borland, right down to an 8087
emulator. The good news here is: yes Vir-
ginia, you can include inline assembly
code.

Those people who have been wanting to
learn “C” but were intimidated by its
complexities and the many operations re-
quired to produce an executable file can
now break into their piggy banks and buy
Turbo C. It is much easier to use than
other implementations, one reason being
the integrated environment provided by
Borland. You can invoke the compiler,
use the integrated editor to write the
source code, compile the result and test
your pride and joy without having to exit
the compiler. Another nice touch: any
errors encountered by the compiler are
listed in order and the cursor is placed at
the location of the first mistake, ala Turbo
Pascal. You can even utilize the DOS shell
and invoke DOS commands from within
this environment. Borland’s own linker
(included) makes a large contribution to
the ease with which this package can pro-
duce a useable program. Also provided: a
separate compiler for those who prefer the
more conventional method of source code
compilation.

November 1987

73



All of this ease of use is of little import if
the compiler suffers from an abbreviated
library. This is not the case with Turbo C.
The functions available are extensive and
they are Ansi “C" compatible. For those
of you who have deep pockets, the
source code is available for the run time li-
brary routines. Being somewhat parsimo-
nious, | have not availed myself of this
feature.

Turbo C, to my knowledge, is available
only for IBM PC’s and compatibles. The
user will need two floppy drives or one
floppy and a Winchester. The minimum
memory and DOS requirements are: 384K
of ram and MS-DOS version 2.0 or later.
Probably one drive would suffice if all of
the needed files were transferred to the
working disk, however | think this scena-
rio would tax my patience past the break-
ing point.

As for putting the Piggy Bank at risk, the
cost of Turbo C is quite nominal, in fact
very reasonable, considering the power
and versatility you are buying. The retail
list price is $99.95 and it is my belief that
you can’t buy a better “C" compiler at any
price.

If you have already become a “C” user,
you have found that the clear screen
commands and cursor location routines
are missing from your compiler. Here is an
area, just as you are getting started in
writing for your new compiler, where you
get the opportunity to employ some C__
Power. You will need to develop some
routines to accomplish these tasks on
your computer. This is no small job for the
uninitiated and if you go to your local
bookstore in search of some help on this
score you will find a dearth of material on
the subject. | have not discovered why
this is the case but | should be an expert
on the subject since I've written these
routines for three different compilers and
three different computers. For some reas-
on (I think it is called obtuseness), | had
nearly the same degree of difficulty the
third time as | did the second. Fortunately
what | lack in mental acuity | make up in
perseverance and | was finally rewarded
with routines that clear the screen, locate
the cursor and even perform some unique
string functions.

If you have access to either the IBM PC
manuals or the Microsoft “C”
documentation, this information s
available to you. Since | had neither and
furthermore was unaware of these

sources, | had to develop these routines
the hard way (that seems to be my modus
operandi). These routines are included in
this article for your convenience. They will
also be used in the upcoming data base
program revision for the IBM PC. The
source code for this update will be written
for Turbo C (of course).

I'm very pleased with this program in its
MS-DOS (read Turbo C) version since it
out performs the C/PM version in every
aspect. The only areas of revision that
involved more than minor syntax changes
were in the file I/O and the writerec(parm)
function. These last changes were in an
effort to reduce the time required for writ-
ing the sorted record back to disk. | was
more successful than | anticipated, so
those of you who are currently using this
program under CP/M may want to incor-
porate these changes in your program.
The next C__Power article will include a
listing of the revised source code for use
with Turbo C. | hope that you will find it
useful both as a reference in developing
your own programs and as a stand alone
data base,

For those of you who tuned in late, the
upcoming article will be rather brief in its
coverage of the code listing since this was
rather thoroughly documented in preced-
ing articles and we will be getting on to
other “facinating facets of C" in succeed-
ing articles of this series. The intended di-
rection for future C__Power articles will
be toward pointers and their use in linked
lists. The eventual objective being a basic
text editor. | would appreciate any reader
feedback relating to this or any other top-
ic having to do with "C"” programming,

OK., let’s look at the listing. You will
notice that | have named it “PCLIB.C".
These functions are peculiar to the PC
and will replace the file “FUNCLIB.C"
used in the articles dealing with CP/M.
The included functions include: lo-
cate(row,col) (locates the cursor at
row,col), cls( ) (clears the entire screen),
Clr_dn(row1,row2) (clears the portion of
the screen between and including row1
to row2), and our old friend
gofor(string,numchar) (returns a string of
maxnumchar characters).

Those of you who have followed this
series from its inception will notice a
difference in the way these functions are
implemented. Instead of escape
sequences we are using a MS-DOS
interrupt. This is one of the facets of “C”

that give it its power. We can change the
library a little bit, make some changes to
the disk I/O and use an existing program
written for an eight bit compiler on a
larger, more modern machine. Portable
code is the term for this phenomenon
and this is another area where “C"” shows
its muscle.

We could use escape sequences on our
CP/M compiler to perform all the screen
handling functions listed above, however
we had to resort to inline assembly for our
gofor(string,numchar) routine. | guess you
could call it a trade off in ease of
implementation. The locate cursor and
clear screen functions in our new library
all use a union declaration which in turn
allows a call to DOS.h (one of the include
files) where the registers are further de-
fined within a struct(ure). Take the time to
examine DOS.h. Look at the way the regis-
ters are declared. You will notice that a pair
of registers (ax or bx, etc.) are declared
of type int(eger) and a single register (ah
or al etc.) is declared of type byte. These
registers are loaded by the routine and an
interrupt call is made where MS-DOS
takes control. A low level (DOS) function
is performed based on the value placed in
the ah register and then we are returned
to our calling program. Very neat and tidy.

Our friend gofor(string,numchar) was
somewhat easier to implement, requiring
no inline assembly or interrupt calls. In
fact we were able to build this function
using only a library function and a “for”
loop. This was much easier than the
implementation under CP/M where we
had to resort to assembly language to
create our string retriever. Many of you
might be wondering why we need this
(gofor) function at all. If you are wonder-
ing, then you tuned in late. We discussed
this facet of “C" peculiarity in a previous
article but | will reiterate since | feel that it
is quite important to understand this per-
sonality abberation. When a character
string is declared in “C”, the room needed
for storage is declared at the same time as

L in: char string[25];. Twenty five bytes of

memory have been allocated for storage
of this string. If, in the body of the prog-
ram, we use “scanf’ or “gets” to input
string[25] and the user inputs more than
twenty five characters, then somewhere
within the deep dark recesses of your
computer, a part of the memory will be
overwritten. Sometimes with catastrophic
results leading to a program crash at a
most embarrassing moment. The use of
gofor(string,numchar) can eliminate this
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problem and make a large contribution ——

towards making your programs “bullet ]
proof”. puts("");e[j-1]="\0";
H
" I'm glad you joined us for C__Power, part main()
eight. | hope you will be here for the next |
article when we will present the revised char string[31]; /* provide space for string + terminator */

cls();locate(4,4);printf("<- coordinates: rowd4, col4");

|lStIng of the database program presented locate(1@,6);printf("<- coordinates: rowl@®, col6");

in  previous issues, rewritten  for locate(16,16@);printf("<- coordinates: rowl6, coll@");
compilation under Turbo C and altered to locate(18,4);printf("The next operation will clear from row 18 to row 16");
run on your PC (or compatible). locate(28,4);printf("Enter \"This line will appear at row 12*\" "};

gofor(string,31);clr_dn(10@,16);locate(12,2);printf("%s" string);

" "
u soon. i i :
C"yo /* Delete "main" after testing "pclib" to use with "Turbo C" source code */

Turbo C is a product of: } X
Borland International

4585 Scotts Valley Drive
Scotts Valley, CA 95066

Listing

/* PCLIB.C screen and string function library for the PC. Written */
/* to compile and run under Turbo C., using MS-DOS 2.0 or later */
/' AREFRREEEERRE by John P. Lewis HEEEAAEEEERE I/

#include <dos.h>
#include <stdio.h>
#define VIDED 0x10

void locate(x,y)
int x,y;
|

union REGS regs;

x-=1;y-=1; /* enable first = 1 */

regs.x.ax=(2 << 8) + 88; /* set cursor position */

regs.x.dx=(x << B) + y; /* this routine locates the cursor */

regs.h.bh=0; /* video page =0 */ /* at row x and col y */ HARDWARE
int86(VIDEO, &regs, &regs); HEATH!‘ZENITH
! SURPLUS - SALVAGE - ETC.

Most Circuit Boards for the Heath/Zenith Line,
void cls() Z-241 and Z-248 CPU/MEM and /O Boards
| $75.00 Ea. Z-158 (NEW) Winchester Cont.

union REGS regs; Bb. $75.00 Ea. CPU/MEM and Floppy Disc
regs.h.ah=7; /* clear screen function */ Cont. $75.00 Ea. Z-151 CPU - Video - MEM
regs.x.cx=(00 << B) + 08; /* top left of screen */ $35.00 Ea. Floppy Disc $45.00 Ea. Z-1008
.x.dx=(23 << 8) + 79; /* bottom right */ MHz Mother Bd. $_100.00 Ea. 5 MHz Mother
regs.x Bd. $25.00 Ea. Video Bd.(NEW) $35.00 Ea.
vege.xbx(ll <2 89+ 0 Z-171 Main Bd. $50.00 Ea. NEW Modem
regs.h.al=0; $100.00 Ea. Thousands of Cables and
int86(VIDED, &regs, &regs); Miscellaneous Items for Z-171. Z-148 CPU
| $50.00 Ea. /O Bd. $50.00 Ea. H-89 CPU
$35.00 Ea. Terminal Logic $25.00. Call or
void elr_dn(rowl,row2) Write for a Price List - Continually Getting More
int rowl, row2: Stock Each Month - Shipped U.P.S. - C.0.D.
‘ union REGS regs; Self Addressed Stamped Envelope to:
s i * s is % Al Davis
rowl-=1;row2-=1; /* enable usage first row =1 */ ) ) . 4894 Lake Chapin Road
regs.h.ah=7; /* clears the screen between and including */ Berrien Springs, MI 49103
regs.x.cx=(rowl << 8) + @; /* row cne, and row two */ Phone: (616) 471-1792
regs.x.dx=(row2 << B) + 79;
regs.x.bx=(15 << 8) + @8; SAVE THIS AD!
regs.h.al=0;

int86(VIDEQ, &regs, &regs).; -
]

gofor(c,i)

int i; /* retrieves a string of maxnumchars */
char c|];

{

int j;

for(j=@; j <= i && c[j-1] != 13 ; ++j)

!
c[jl=getch( ) ;printf("%c",c[il);
if { clj]==8)

|

printf(" Zc",8);j-=2;

|
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®
‘“Why Haven’t You

Called?”

_“I've stayed up 24 hours a day waiting to
hear from you, | know that for most of you,
this may be your first time, but | promise,
I'm very gentle! If you're still unsure, let me
tell you what | have to offer. First, there’s
my message base. Here's where my users
exchange ideas,. receive assistance, and sell
things. Next; is my database. Most of my
users witl tell yod, it's second to none!
With over.30 megabytes of hand-picked
software it caters to all Heath/Zenith com-
_puters, but mostly PC compatibles. Finally,
| have something new for you, my ‘Bargain
Centre’; Here you can buy surplus software
and hardware, at unheard of prices. Inter-
ested? | hope so! Set your modem to either
300, 1200, or 2400 baud, and call me right
now at (616) 982-3956, and register today.
1f you're still & bit shy, you can still call my
man at (616) 982-3837 and register with
hqm Although he talks at 150 batid, he’s
gentle, too'”




General =

SPREADSH EETLDATABASE
Corner ”

Review #3

The readers of this series of articles will
find that | have changed the title of the
sequence of subjects. The new name ex-
plains  what | expect to cover.
Spreadsheets and Database programs are
closely related and they in turn are related
to word processors, windows, graphs, and
nearly any other type of software. The arti-
cles will cover all of the hardware periph-
erals; such as, EEMS/EMS memory boards,
EGA/ECA+ graphics/color boards and en-
hanced color monitors.

I have been using hard disks for over four
years and | have had two serious crashes.
The last one was a few weeks ago and lost
two articles that | had prepared. With the
Norton utilities and PC Tools utilities |
could not recover the lost files. | was per-
forming a hard disk backup when this
took place. My first crash was from a disk
platter that had flaking media. The last
crash was caused by a contractor building
houses above me striking an underground
electric cable resulting in the electric
power going on and off. The result was er-
ror messages saying no FAT tracks and no
Directory track.

I decided that it was time to look into
what was new in software and hardware
that would prevent or repair this type of
damage. | also wanted to replace my
damaged disks with larger capacity disks.

H. W. Bauman
493 Calle Amigo
San Clemente, CA 92672

It costs almost as much to have a hard
disk repaired as to replace it. Repair time
may take weeks and all files on the disks are
lost. | found a battery type power
backup in the surplus market which
should solve power interruptions long
enough to get the system shut down for a
little over $300. | wanted to replace the
hard disk with one with 40 megabytes of
formatted storage. This means that the
“magic” 32 megabyte barrier had to be
passed. | knew that software existed to do
this. Anyway, this leads to the reason for
this article,

PRIME SOLUTIONS INC.--Disk Techni-
cian Ver. 1.0 Rev. 3.97

My tests show that Disk Technician WILL
repair nearly every hard disk up to 32
megabyte capacity (version 2.0 will be out
this fall and will work over 32MB). | first
tried DT on the crashed CMI CM-6426
with 20 megabyte with 1107 faults. The
DT manual suggests that if the disk has
crashed and DT cannot run the drive, do a
soft format with an interleave of 2 for an
AT type computer and 4 for an XT type.
Then run the full monthly test 6 times,
followed by alternately running the
weekly and monthly tests for the
equivalent test period of 4 weeks. Finally
end up with another full automatic
monthly test. Disk Technician showed
that the disk had 1107 soft errors and 79

hard errors. Ordinarily this disk would be
sent out for repairs! At the end of the
above testing however, the CMI drive had
over 20 megabytes of usable storage with
7 errors that were not repaired. As the
drive was used and the daily, weekly and
monthly automatic tests were run, these
errors were repaired or blocked out. To
say the least, | was very surprised! | am us-
ing that hard drive right now as | write this
article.

The manual explains that fault as caused
by three types of errors:

1--Out of alignment.
2--Media and distance.
3--Power,

Out of alignment involves head position-
ing. As the drives change temperature, the
head positioning mechanism expands or

shrinks, causing the heads to read and

write in a different track area. Add to this
friction changes, wear-and-tear, play,
repeatability, vibration, irregular platters
and surfaces, etc. This is an ongoing
process that gradually ends up in a
continual, serious error. Valuable data
may be written so far off its track that the
head cannot read it, resulting in lost data
and ERRORS. To overcome this problem,
Disk Technician must be used daily to
keep monitoring these changes so that it
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can keep everything in alignment. If DT
finds the slightest change, it can safely re-
move the data and store it in RAM while it
restores the alignment by doing a low lev-
el, real factory format of the track. It next
retests the new track and only if it finds
the track perfectly repaired,it then records
the data from RAM to the track. If the
retest reveals that any spot on the track is
not perfect, it relocates the data to a
NEW track that it has tested and safely
blocks out the bad track for DOS use. This
is all a totally automatic, unattended
process! The typical distance between
the heads and the media is about 25
millionth of an inch. For comparison, a
smoke particle is about 10 times larger
and a human hair is over 100 times larger.
Again the expansion and contraction
caused by normal heating and cooling,
wear-and-tear, platter wobble, etc., all
vary this spacing.

The disk read and write quality varies
directly with the head to media spacing.
Even a new drive has variations in coating
thickness, smoothness, and magnetic
qualities. These track conditions can
change overnight. Disk Technician reads,
writes, and tests every single sector,
occupied or not, using special proprietary
tests and repair algorithms. DOS and
other processes can only tell about
problems when 10 to 30 errors occur.
Disk Technician reveals a possible fault
when 1 or 2 errors are found. With regular
use, these errors are continually moni-
tored and DT will repair them as previous-
ly described!

Electric power on and off surges,
brownouts, spikes, etc. can all cause
“garbage” to be written by the heads into
tracks wherever the heads happen to be.
Computers are being built with better line
filtering devices and have minimized
these problems, but the problems can still
occur if the conditions are bad enough.
They can cause major crashes such as my
last crash! Disk Technician has a new ap-
proach to this type of problem. It auto-
matically installs “SAFE PARK" as a memo-
ry resident software program and creates a
“safe zone” on the hard disk. Whenever
you boot from the hard disk, Safe Park be-
comes memory resident and operates
transparently with all the programs you
run all of the TIME! When there is no disk
activity for 7 seconds (or whatever time
you choose between 1 to 15 seconds) it
will move the heads to the safe zone.
Once the heads are moved, any possible
damage would be limited to the safe
zone and the data protected.

Therefore, if you use Disk Technician for
the first time and it runs the Monthly
Automatic Test and the regular weekly
and daily automatic scheduled tests, you
will be fully protected. It takes less than 3
minutes for the daily test, less than 60
minutes for a weekly test, and 3 to 5 hours
for a monthly test. This breakthrough
artificial  intelligence  system  will
automatically PREVENT the majority of
disk failures if not all! Best of all, it does
this without losing or damaging the data
on the disk. | do not know about some of
the copy protection methods. | uninstall
these before the tests and | still backup
my more important files. However, |
believe | will always live dangerously. Disk
Technician should work with all files
because it simply reads, writes every
single byte on the disk, occupied or not,
and puts it back on only error free tracks. |
really like this program and | believe every
hard disk user needs such a program.

Disk Technician will work on any single
system PC, XT, or AT type computers. It
will work on drives or partitions up to 32
megabytes. The user can now find good
buys on used hard disks. With a little
looking | found ATASI-3046 with 39MB,
30ms, full height refurbished drives that
sold originally for list $1600 and now for
as low as $275 to $449. | also found CMI-
3426 20MB for $229 and CMI-6426 39MB
drives for $275. | found LAPINE-Titan 3.5
inch, 20MB in a 5.25 inch frame for $199. |
purchased the ATASI- 3046 for $275 and
the CMI-6426 for $275. Both of these
drives are fully operational after running
them with Disk Technician several days in
a row. Therefore the Disk Technician cost
of $99.95 fully paid for itself if you need a
hard disk drive!

| obtained a copy of the Computer Hot
line Weekly from a friend; however, you
can get information from:

Hot Line, Inc.
Computer Hot Line Weekly
Box 1373
Fort Dodge, lowa 50501
800-247-2000

Who knows, you may find other items of
interest as well! This is where | found the
sources for the disks that | purchased.

STORAGE DIMENSIONS--SpeedStor V.
5.00b & SpeedCache V. 1.02

SpeedStor is a PC Hard Disk Utility Soft-
ware for integration, partitioning, and di-
agnostics. SpeedCache is a performance
enhancement program for MS-DOS. With

SpeedStor the user can:

1--Integrate virtually any drive with
ST506/412, ESDI, SCSI or RRL inter-
face (you may not know of some of
these now but they are coming).

2--Add 10mb to 320mb (and more) of
disk storage to the XT or AT type com-
puter.

3--Overcome the 32mb DOS limitation
and install partitions up to 1024mb.

4--Boot from the hard disk.

5--Improve data throughput as much as
30%.

SpeedStor consists of four major mod-
ules:

1--HardPrep-an executable program for
initialization and diagnostics.

2--PartEd-an executable program to cre-
ate and format DOS partitions.

3--HarDrive.SYS-an installable device driv-
er that allows DOS to use high capacity
drives.

4--Automatic installation of several files
on the SpeedStor diskette that use au-
tomatic Batch routines.

SpeedStor is the easiest software for a
beginner to use. The INSTALL batch file
will do the complete hard disk installation
with the user adding simple information.
The experienced system integrators can
execute HardPrep and PartEd and operate
the programs manually to use the ad-
vanced features that are available to im-
prove system performance, storage effi-
ciency, or system flexibility. Here is a brief
list of features:

HardPrep

1--Handle flexible initialization options.

2--Use comprehensive diagnostics for
quick and easy fault solutions.

3--Select drive type from a large internal
disk type table.

4--Lock out bad
reformatting drive.

5--Park drive heads before moving com-
puter or drive.

6--Use media analysis to detect additional
media defects.

7--Use bounded initialization for different
interleaves in each partition.

8--Change interleave without destroying
disk data.

tracks  without

ParteD

1--Create and format up to eight fully dos
compatible partitions.

2--Create partitions as large as the drive
capacity.
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3--Create read-only partitions. Prevents
valuable data from accidental erasure
or illegal access.4--Span two or more
drives up to eight with a single parti-
tion.

HarDrive.SYS

1--Makes SpeedStor transparent to the
user or programs.

2--Gives DOS the power to handle high
capacity drives.

3--Improves system performance by as
much as 30%.

4--Supports read-only partitions.

5--Boots up with DOS.

To sum up, SpeedStor with its batch file is
the easiest way to handle large capacity
drives. It will not repair a really bad hard
disk drive.

Golden Bow Systems--Vfeature &
Vfeature Deluxe

Vfeature Deluxe is the newest version of
Vfeature and can be used with drives
exceeding 32 megabytes. | am going to
write about the Vfeature Deluxe. It will
allow the computer to work with hard
drive capacity up to 1 gigabyte in size.
How many have this? DOS Version 3.1 or
up is required. The user can choose a
single large partition or subdivide into
multiple partitions. Either way, the full use
of DOS will be available. It provides true
disk BIOS calls compatibility, allowing the
use of multitasking, networking, or other
enhancement products. Golden Bow
Systems has gone to great lengths to
provide security features. This will come
out as we proceed. | will be reviewing
some more advanced security methods in
future articles. Vfeature security provides
optional features such as password
control of system access, control of
diskette drive usage, and user access and
copy protection for one or more parti-
tions. This is THE system for breaking the
DOS 32mb limitation!

| am going to do a brief step-through cov-
ering this software usage and features:

1--Install Vfeature to lock the Master
Diskette to the password the user
chooses. Use this disk to create a
working disk. This working disk will
have the Vfeature control program tail-
ored to your system with the DOS ver-
sion on it to transfer it to the hard disk.
2--The disk program will identify the con-
troller board, requesting your input if it
needs it. Then it will ask for a descrip-
tion of the drive, number of heads, and

number of cylinders. This information
is from the documentation that comes
with the drive or from the ROM if it is a
standard drive.

3--Vfeature can be used to physically for-
mat the drive or partition. The “low
level format” scans the disk surface to
identify and flag any media defects.
The additional, bad tracks, if any, can
be added to the manufacturers defect
list.

4--Now the partitions are described, up to
twelve DOS compatible. Or, if desired,
the user can “SPAN" two drives to
hold larger files than one drive can
handle. The display will tell the
maximum megabytes the user can
allocate. At this time the user can se-
lect the optimum cluster size (512K to
32K) to maximize access time depend-
ing on the application.

5--Now each partition must be DOS
formatted so that they can be recog-
nized by DOS.

6--Once the partitions are defined, the ac-
cess to each partition can be con-
trolled by the password the user has
selected. This is very useful for sharing
the computer with other users or to
keep the partitioned data private. Any
partition can be write protected, so a
slip of the finger will not wipe out the
data. How many times have you done
this?

7--The final step is for the program to
write the Vfeature installation and DOS
on the hard disk. After that, it is all au-
tomatic. Whenever you boot, the
Vfeature controls, along with DOS and
your other programs.

8--The original Vfeature (not Deluxe) will
not perform with disks over 32mb op-
erations.

Vfeature provides a maximum way to
create and partition any hard drives. It
also provides the security system
described above using a password
protection to prevent data access and/or
inhibit downloading to prevent data theft!
Vfeature will not repair the disk errors
such as Disk Technician; but, Disk Techni-
cian will not provide the hard disk control
features. The regular hard disk user needs
both programs.

Golden Bow Systems--Vopt

Every hard disk user will find that after a
few read and write operations that the
files become fragmented. This is caused
when the controller board logic finds
empty sectors to put part of the file into.
This patching here and there to many

locations causes the files to become
cluttered and disorganized. When the
computer reads this file it must look up
where each portion is located and read it,
then look up the next part and read it, etc.
This means that the hard drive heads are
making many moves between tracks. This
results in longer read times. The same is
true for write operations. | keep reading
how the readers are spending time and
money to make their computer run faster.
Here is a simple way to speed the
throughput of the computer! This prog-
ram will speed up the computer by elimi-
nating file fragmentation. It also solves a
couple of other problems. It reduces
wear-and-tear and if the file is contiguous,
it will be a lot easier to repair a lost file.

Thus, for faster, time saving computer
operation and increased reliability, we
must keep the hard disk files organized.
Vopt WILL do this for you. It will eliminate
the fragmented files that are slowing and
wearing out the hard disk drive. Now if we
set the computer to run Vopt on a regular
basis, the files will always be all in contigu-
ous order and be easy to read and write.

Vopt includes the following:

1--Vmap-provides a graphic display of the
hard disk storage efficiency.

2--Vseek-provides a graphic display of the
hard disk seek time.

3--Vmarkbad-scans the hard disk surface
to flag bad clusters.

4--Vbench-provides a benchmark test of
computer operation.

5--Vspeed-plots diskette drive speed and
sector spacing.

6--Vrd-checks for and displays diskette er-
rors.

7--Vprtsc-resident program to speed up
Prtsc operations.

8--Vtsr-displays resident program status.

The key programs are the Vopt and
Vmap. The other utilities are very handy.
There is also one other utility that | liked.
It is an upgraded CHKDSK that replaces

the DOS chkdsk.

Vopt is really fast. Except for the initial
organization, which takes five to ten
minutes depending on the disk capacity,
the test takes about one minute. | have
used it every day before starting my work.
It can be included in the Autoexec.bat
file. Vopt uses a “best fit"” algorithm with
a graphic display showing what is going
on with the files. It will not move a file
unless it improves the disk organization.
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This is a MUST software for hard disk us-
ers and a lot cheaper than a math co-pro-
cessor which most computer users do not
need!

Golden Bow Systems-SuperDuper

How does that name grab you? This was a
utility that | have been looking for since |
have been using H/Z computers. |
wanted to use a single 360K floppy disk
with a large capacity hard disk; BUT, one
floppy drive makes DOS diskcopy use-
less. This program solves that problem
better than diskcopy.

SuperDuper will do the following:

1-:It makes a disk copy with one disk
read. It retains this exact image of the
source disk in the computer memory.

2--It will use the existing format on the
target disk if there. If not on the disk or
bad, it will reformat the disk automati-
cally.

3--It will perform DOS verify or data com-
pared copy of the source diskette with
a byte-by-byte comparison to the tar-
get diskette from the source image in
memory. If you wish, it will make a
copy superfast (about 20 seconds per
disk) that is as reliable as if DOS COPY
command were used.

4--Multiple copies can be made from the
original read because the image is still
in memory.

5--Protection from diskette errors is pro-
vided because SuperDuper checks the
target diskette for media damage.

6--It will work on 160/180 or 320/360kb
DOS diskette. It will not work on
720kb or 1.2mb diskettes or copy pro-
tected diskettes.

| would think that many readers would
like this software. It provides a full height
mounting space for the low cost, fast,
large capacity hard disk that | discussed
under Disk Technician.

Golden Bow Systems-Vcache
As | covered above, | will be writing about
Cache usage in a future article.

Golden Bow Systems-Vlock

Vlock is a software plus a hardware board
with a key lock for a complete Computer
Security System. It provides password
protected home menus for up to 32 users.
The Vlock PC board mounts in any slot
that is available, long or short, 8 or 16 bit,
and provides a keylock protection. Again,
| will cover security systems in a future ar-
ticle. The security systems available with
this software really impressed me and it

rates a detailed explanation. If you need
such security before | can get it written,
contact Golden Bow Systems.

Central Point Software-PC Tools V. 3.0
to 3.2

As always, PC Tools provides all the
important DOS Utilities, only better. It has
one draw back, it requires more RAM than
previous versions. In this day and age,
memory is less expensive and we have
boards and software that permits memory
to break the DOS 640K barrier. | will be
discussing these in a future article as well.
This software can make use of this added
memory. In this article, | am going to limit
my discussion to the new hard drive util-
ities that have been added. These are as
follows:

1--COMPRESS.EXE is a program that will
analyze a hard disk (floppies also) for
file fragmentation and at your option
correct it. The options are to examine
the disk organization and display the
results found. Another option surface
scans the disk for problem areas. It
takes 10 to 20 minutes. The main
option performs a complex procedure,
taking about 30 minutes, depending
on the disk capacity, and compresses
the data into contiguous files. This in-
creases the disk storage and increases
the in/out processing speed. Also, if
the file is fragmented, the undelete
utility may have problems rebuilding
the file that might be damaged or lost.
COMPRESS will not effect Hidden files,
otherwise, the files will be relocated by
date (newest file is last). If you have
any deleted files you might want to re-
cover, THIS MUST be done before us-
ing COMPRESS!
2--PCBACKUP.EXE will make floppy
diskettes archival copies (backups) of
the hard disk files.
3--PCRESTOR.EXE will restore the files
back on the hard disk NOTE:-(2) & (3)
features:
a--Formats the diskette automatically
during the backup.
b--Backup all files, or selected files, or
only altered files since the last
backup.
c--Restore all files or selected files.
d--Verify that the backups are identical
to the hard disk files.
e--Works with 3.5 inch 720K or 1.44mb
drives and 5.25 inch 360K or 1.2mb
drives.
4--MIRROR.COM backs up the current
FAT and directory tracks each time it is
run. It should be done daily. It can be
automatic by including the command

in the Autoexec.bat file.
5--REBUILD.COM combined with
MIRROR.COM provides an improved
degree of protection against accidental
ERASE, RECOVER, or FORMAT of the
hard disk. It does this by keeping a
backup copy of the FAT and Directory
in a special hidden file on the hard
disk. This should provide help for the
REBUILD utility to work on lost files.

For a very low cost, every hard disk
user should have this PC Tools version.
Disk Technician CANNOT run with
Mirror on the same disk! | always worry
about utilities that move files around
on the hard disk. The user should al-
ways keep the important files on the
hard disk backed up anyway. | am one
of the lax users and | have paid my
dues twice!

SPECIAL!--VuTek Systems EGA Deluxe
Upgrade Kit

This item has nothing to do with this
article’s subject--Hard Disk! BUT, | believe
that it is too important to KEEP! | know
that many readers are using the H/Z-200
series with an EGA board with a resolution
of 640 x 350 with 25 lines and 80 column
text. This low cost kit comes with
software drivers to work with Lotus 1-2-3
and Symphony along with AutoCad and
MS-WINDOWS that will provide the
latest resolution of 640 x 480 with 120
column text, 752 x 410 or 896 x 350
graphics that the new Enhanced EGA
boards are doing. This saves the cost of a
new board. You do need to purchase a
high resolution multiscan type monitor.
This board will also provide 35, 43, & 50
lines of text. The kit comes with a small
printed circuit board that plugs into the
“feature female plug” on the older EGA
boards. | bet a lot of the readers won-
dered what they would use that for! It is an
easy installation and it can be purchased
for $69.95, plus shipping and handling
direct from:

VuTek Systems, Inc.
10855 Sorrento Valley Road
San Diego, CA 92121
(619) 587-2800

I will be writing more about the enhanced
EGA boards and Monitors in another arti-
cle telling who needs these and what they
will do for the user.

CONCLUSION
1--Disk Technician Version 1.0 Revision

3.97
Prime Solutions Inc.
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NOTE: The following information was
gathered from vendors’ material. The prod-
ucts have not been tested nor are they en-
dorsed by HUG. We are not responsible for
errors in descriptions or prices.

BV Engineering, author of the original
“Plotter Driver Program”, has just an-
nounced their release of a new product
called “LCFIL”. LCFIL is a stand-alone
CAD program for IBM compatible PC’s
that provides design solutions for
lowpass, highpass, and bandpass filters
having up to 21 poles. You can specify in-
put impedance, inductor Q's, and other
parameters. Arbitrary component values
may be entered into a general purpose
building block enabling you to analyze
many other L-C filter topologies.

LCFIL computes filter magnitude, phase,
and delay characteristics as well as
providing normalized and  actual
component values. Both linear and
logarithmic frequency  steps  are
selectable. Optional modules available
from BV Engineering provide for CGA,
EGA, and Hercules compatible graphical
representation and drive 30 different pop-
ular pen plotters. An optional signal pro-
cessing module works with LCFIL to pro-
vide transient analysis capability. Inputs
are free format with liberal error trapping.
The price is $95, and for more informa-
tion, contact Mark W. Hart, Marketing
Representative, BV Engineering, 2200 Bus-
iness Way, Suite 207, Riverside, CA
925071, or call (714) 781-0252.

Recently, MicroPro International released
a new WordStar update for CP/M users.
The new WordStar, CP/M Edition, Release
4 is loaded with over 120 enhancements,
making it the best CP/M word processor
available. This new release still retains its
classic look and commands and read:s files
created with all previous versions of
WordStar for CP/M. WordStar, Release 4
for CP/M is currently available on generic
8" format disks. Heath/Zenith users who
do not have 8" drives, would have to
have the files transferred to their specific
format. For more information, contact

Related Products
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MicroPro International Corporation, 33
San Pablo Avenue, San Rafael, CA 94903,
or call (415) 499-1200.

BV Engineering is announcing the release
of a digital Logic Simulator Program called
LSP. LSP will compute the resulting binary
output signals of a digital circuit given a
description of that circuit, device delays,
and its inputs. LSP contains built- in
models for combinatorial gates such as
AND, OR, NAND, etc., sequential devices
such as D, JK, and toggle FLIP-FLOPS, as
well as TRI-STATE devices. Signals, inputs,
and output nodes may be defined by
common and easily-remembered names.
Each signal can be assigned a delay time
ranging from 1 to 255 user-defined time
units. LSP handles all time scheduling and
accurately propagates the input and
computed output results through the
design regardless of the complexity or
nesting of feedback loops. The output of
LSP is a timing diagram, or truth table,
showing the binary states of each se-
lected signal as a function of time. Input
and output data may be saved to data
files for future use. LSP retails for $95.00
and for more information, contact BV En-
gineering Professional Software, 2200 Bus-
iness Way, Suite 207, Riverside CA,
92501, or call (714) 781-0252.

The Hogware Company has introduced
two new software utilities for the H/Z-
100; CCAGRAB and CONVERT for use
with ShowOff, the high resolution graphic
editor for the H/Z-100.

CGAGRAB is a screen capture program
that will capture a graphic screen from a
PC-compatible or PC-emulator board.
CGAGRAB will capture both 640 x 200 (2-
color) and 320 x 200 (4-color) graphics so
they can be loaded into ShowOff and en-
hanced with high resolution text, color
and graphics.

CONVERT will take a high resolution
ShowOff picture and convert it into the
Maclntosh format.

These utilities are on the new ShowOff
Art/Utility disk which also includes printer
drivers for Epson and Hewlett-Packard
laser printers. This disk retails for $15 and
is available from Hogware Co., 470
Belleview, St. Louis, MO 63119, or call
(314) 962-7833 for more information. %
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Don’t Get HYPER or
CROSS because your
modem software is
too complex to use,
get HUGMCP for the _
no-hassle jmodem
connection;” ‘
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