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2 IBM PC Compatible Computers
For Under 51000 Each

Zenith Data Systems

Transportable Computer

e factory assembled ® MS-DOS operating system e runs
IBM software ¢ dual 360K disk storage ® 256K memory
expandable to 640K ¢ 8 MHz CPU e built-in monitor @ both
mono and color graphics e start-up diagnostic ® famous
Heath/Zenith quality

SPECIAL PRICE $99900>I<

50% off PC Savers available with purchase.

See Heathkit catalog for details.

“No other discounts or special offers can be applied.
Only items specified in this ad are incluced in the price.

Heathkit HS-148-41 Computer Kit KIT $89900*

ZFA-138.-42 |IBM PC
Compatble Compuler

Hsﬁgaaéé e MS-DOS operating system e runs |IBM software e ONLY
Compalible 360K disk stora%e * 256K memory expandable to
Comauter 640K » 8 MHz CPU  both mono and color graphics -
HVM-122A * optional 10 Meg, 20 Meg and 30 Meg Winchester Easy to Build.
Monitor hard disk drive available (requires expansion card) Assembles in just a
» famous Heath/Zenith quzlity few hours. withoit
 Expand to 640K Memory for just .. ... $110.00 soldering.'And
*Second Disk Drivejust ........... $125.00 backed by our
Bonus Buy promise ‘_‘\ye won't
10 Meg Hard Disk Drive only $499 with HS-148-41 let you fail.

(requires expansion card) or H5-151-21 purchase.
Installation included. Works with IBM PC and most compatibles.
Hard Disk Drive $599 if purchased separately.

N
___.|BM PC Compatible Computer

SYOUEST 10 MEG Removable Winchester Z00M/MODEM PC 1200
. Cariridge Drives INTERNAL 1200/300 BPS Kit with 4 Expansion Slots
Includes drive. one 10 Meg car- modem for PC. XT and AT ﬁgﬁu Has full IBM-PC compatibility. single
3 [ngge. controller board computers The PC-132 15 Hayes- a  J60K disk drive, expandability to

compatible Includes touch tone
SPECIAL $1195.00 decoder onboard RAM tor pro-
Reg $1395 00 gramming_ battery backup and

\ 640K without an expansion card
?  Second disk drive only $125

$1169.10% 1nciudes free software

FREE Installation Mgty ; : )
Reg 5489 Special $299.00 | {50, Uhiguier ki RO ]
NEW MASTERPIECE 4-Function Power Controller, Your Choice dBASE lll Monitor Kits NASHUA DSDD
Includes swivel base. 5 outlets. master switch. or Frameworkll ... .. $499 from $79.95 Diskettes...
power surge proteclor, static ground $99.95 10 Per Box $12.95

$2500 CR EDIT NO MONEY We're giving qualified customers up to 52500 of credit.
DOWN Charge your purchase right on the spot. Ask for details.

data ;
il systems /> 1,{\ Call (616) 982-3614 for store locations nearest you.
b ""w 2
it

EXPERTS:
[¢11]
 NETWORN

AUTHORIZED DEALER Inquire about special corporate and government
Fine Electronics Since 1962 sales and service programs.

Prices good through May 15, 1986. Your TOTAL SERVICE computer center
HZC-200 Service » Support » Software » Accessories » User Training « Competitive Prices

Computers & Elecionics



Software Magic from Advanced
Software
Technologies

Genie is 2 memory resident application. This means that once you load Genie
it is always available for you to use. Just hit the magic keys and Genie will ap-
pear (Shift-Shift: No function keys lost.) You can have Genie perform various
tasks, and when you finish Genie goes away and you are back where you
started.

Here is what you get with Genie:

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

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

CALCULATORS - you get two calculators, one regular lloating point calculator,
and programmer's calculator for base conversions and bit operations.

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

CUT AND PASTE - Cut text from any place on the screen and output it later.
Cut lang commands off the screen and into your KEY MAPPER, move data
from your spread sheet to your word processor: Instant integration.
CALENDAR - schedule appointments for any year up to 9999 keep track of
expenses, search and print the calendar.

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

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

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

TYPEWRITER - Knock out quick memas any time, even send ESCAPE codes
lo your printer. Cul a portion of a spread sheel and paste into the typewriter for
quick printouts.

SCREEN SAVER - Automatic phosphor protectar for your tube. Genie will even
let you blank the screen manually (O discourage peepers.

COMMAND STACK - |els you access up 1o the last 2K warth of commands
you typed.

Best of all with Genie yau only have 1o load what you use. If you don't need to
use an ASCII chart don't load it. Need extra alarms? then load two alarm
clocks. Your own personal Genie.

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

a Seientific Caleulator more powerful than most real calculators.
Has a full range of math, science and statistical functions and very
hi%h accuracy,

pelling Helper™ To help you find the correct spelling without
leaving your word processor.
a Print Spuffer™ (spooler/buffer) to speed and manage all your
printing.
a development pack to let you write your own pop up programs,
including many routines for windowing. and source code for our
Rolodex. Writing pop ups is a snap. (Please call for details)

Shown here is Genie "Ela_opped up'’ on a Z-110 running Lotus

123. From the left are; The Genie main menu, the Genie
rolodex style card file, the Genie notepad containing data cut
from Lotus, the Genie DOS performing a directory command,
the Genie alarm clock (at the bottom.) the Genie typewriter,
Genie calendar, Genie Cut and paste, Genie Calculators, and
the Genie Ascii table.

Only Genie Gives you so much for so little.

<> ADVANCED

S SOFTWARE
TECHNOLOGIES

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

1-800-437-4400 Ext 800

Yes please rush me the following software for my
21101120 PC compat.
i Copies of Genie @ $54.95
Spelling Helper(s) 29.95
Print Spuffer(s) 2495
Scientific calc. 19.85
Genie pack (I want it all)
Saving $40

$89

Subtotal
shipping

NY Tax (8.25%)
TOTAL

Check encl [ 4.00
mic [
VISA [

Card Number

Your Tel Num

City/ST/Zip

=
Y]
=
(1]
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Performance.

Introducing EasyPC™ from UCI. The most advanced
IBM PC emulator you can buy for your Z-100.

First to provide the compatibility, speed and audio
support to make your Z-100 run like a PC.

Since the EasyPC provides complete PC circuitry,
you actually run PC programs on PC hardware.
Quite simply, it’s like installing a PC right inside
your Z-100. In the PC mode, your Z-100 can run vir-
tually the entire library of PC programs, including
LOTUS 1-2-3, dBase 111, FLIGHT SIMULATOR,

You already know and appreciate the

kind of quality and reliability that is built into
your Z-100. UCI matches that commitment to
quality from first step to last.

Sophisticated engineering and quality
components combined with precision automatic
assembly, component burn-in, and both in-circuit

EasyPC is ready when you are. If you've been
waiting too long for PC compatibility, your wait is

over. EasyPC is here now. Complete documentation
is included for quick and easy installation,

and most other copy-protected software. In the
Zenith mode, your Z-100 is a Z-100, with no change
in performance.

EasyPC is fast. In fact, it is noticeably faster
than both the Z-150 and the IBM PC. And EasyPC
can run at either 5 or 8 MHz. It supports both
floppy and Winchester drives, provides crisp color
video graphics, supports PC-compatible sound
generation, and even comes with its own self
mounting speaker.

4
4

and full funcrional testing, mean superior perform-
ance and long term reliability.

EasyPC’s advanced circuitry utilizes two, high
quality, S-100 multilayer boards and a piggyback
board. Yet its ingenious design requires only one
extra slot. So you get all the advantages of PC
compatibility, with room to spare.

L2 R4

so you'll be up and running fast. Your only problem
will be which PC programs to get first.

EasyPC is available through your independent
Zenith dealer. Ask him for a demonstration.

Price.

At $699, you'll pay a little more. But

you'll get the best. Total compatibility. High speed
performance. Unsurpassed quality and serviceability
In a word, value. You also get UCI’s one year Solid

Service Guarantee and full customer support.
If you have any questions or problems with any UCI
product, or need the name of your nearest dealer,

just call 800-UCI-COMPUTER.

Full IBM PC emulation for your Z-100.

CORPORATION
G448 Cherry Street. Kant, Ohio 44220
1216) 673-5155 7 B00-UCI-COMPUTER

EasyPC is a trademark of UCL, Inc. Zenith and Z-100 arc trademarks of Zenith Electronics Corp [BM and IBM PC are trademarks of International Business Machines.
Lotus 1-2-3 is a trademark of Lotus Development Corp. ¢Basc 111 is a trademark of Ashton-Tate. Flight Simulator is a trademark of Microsoft Corp.



Speeding Up The 150 And Making Word Accept Escape Codes
Dear Mr. Ellerton:

As a relative newcomer to computers, | have found that simple
little tasks become gargantuan, time-consuming, frus:rating,
hair-pulling, major projects for me.

In December, | bought a Zenith 150 and joined this users’ club. i
find your magazine very interesting and informative and am very
impressed with the articles, but unfortunately, it seems that most
of the articles and software is geared toward the Heath 89 or 100.
liwould be niceif more information was given about the 150, like
“How to speed it up.”

There is another, perhaps more important problem, however...
After asking many people in the local users’ club and not being
abletosolve thisproblem, | thought | would presentitto you and
maybe you could help. Here goes...

Microsoft Word Version 1 (the updated version has been or-
dered, but has not yet arrived) does no: offer options to change
the printer control codes (Escape -odes) within the program.
Therefore, everytime | want to compress or enlarge the iypt, |
havetosavethefile, leave the program, getinto BASIC, write the
control codes, send them to the printer, THEN go back o the
Word program, call up my file, and then send it to the printer.
Thatisverytime consuming and has to be done everytime [ want
to change the codes.

I'think the problem couid be solved by writing a BASIC program
and somehow patching it into the Word program, but | don’t
even know how to write and save the BASIC program, let alone
patch it into the Word program. And can a program that runs
with BASIC run with MS-DOS?

HEL P!
Your prompt response to this will enhance my life. Thanks.
Sincerely,

Jackie Tobias
P.O. Box 696
Roosevell, AZ 85545

Hardware involved: Zenith 150 and Citizen MSP 10 (Printer)
Software: Microsoft Word, Version 1

To H-89 Codonics Imaginator Users
Dear HUG,

Iread with interest, Steven Sussman’s letter in the February issue
of REMark, concerning hic inability to find a program which will
dump the SigmaSoft graphics screen to his printer. Unfor-
tunately, heisnotalone with his problem, as Cleveland Codonics
Imaginator users like me had the same dilemma.

I finally grew tired of looking for programs which ran under
CP/M on my Codonics Imaginator equipped H-89, so | wrote
them.

My programsare iZ°/M executible .COM files, originally written
in assembly language, hence, are very compact (1 or 2k) and
quite fast. I've decided to make them available, very inexpen-
sively, to H-89 Codonics Imaginator users.

The first program dumps the graphics screen to an Epson (or
compatible) printer with graftrax almost as fast as the printer can
print. This is about 30 times as fast as an MBASIC program can
do it.

The second program saves the full graphics screen to your disk.
The screen is saved in binary, hence, itis about 1/70 the size of a
comparable file written by MBASIC. It, to0, is about 30 times as
fast a. an MBASIC program. These files can be read back from
disk to repaint the graphics screen at will.

The third program is unique, and has proven to be invaluable to
me. it enables the user to store up to 3complete graphicsscreens
in separate ‘pages’ of memory. This gives the user the ability to
create, store and overlay graphics on the screen much like trans-
parencies can be overlayed by an overhead projector. This re-
sulting combination of graphic overiays can then be saved to
your disk and/or dumped to the printer, as well.

| also compiled a character generaior program which provides
the user with the capacity to cr=ate alphanumeric characters on
the graphicscrzen. The user providessimple x-y coordinatesand
the ‘string’ to be displayed, enabiing hira to label, number, or
include text within the graphics display.

Although | originally wrote these programs for my vwn use, |
believe simple, effective, and inexpensive software should be
available to everyone. [ willinclude these programs, a demo, and
documentation on disk for $19.00 to all readers who contact me.
Specify hard- or soft-sector. Except for the public domain, you
can’t get more inexpensive than that.

Steve Leache
10 Cullinan Drive
Gaithersburg, MD 20878

Harper’s June 1985 Article
Dear HUG:

Iwould like to provide some information and corrections related
to Mr. Harper’s June 1985 REviark article: Inside MBASIC Pro-
gram Files. I've recently converted the cross-reference program
(CRG.BAS) for use with ZBASIC, Rev. 1.0 (10/1/82) on the
H/Z-100 computer. Please take note of the following items:

A. CGR.BAS Program Correciions
1. Line 10300: Change LD-FNUA!(AAS) to LD=FNUA!
(AAS)
2. Line 10540: Change LF$(HB$)-LI$+LES to LF$(HB)=
LI$+LE$
3. Line 10380: Delete one of the three line 10440 numbers in
the ON...GOTO instruction.

B For use with ZBASIC
7. Set SA=2868
2. The screen control variables, i.e. CK$, EA$, CG$, CI$, and
FNAB$ must be deleted. Replace them with the appropri-
ate LOCATE, SCREEN, and CLS commands.
3. Tosimulate the erase-to-end-of-page (EA$)in line 10260, |
used “INE(1,6%9)-(640,225),0,BF

Todigressfor amoment, | would like to inform your readers that
ZBASIC and the new GW-BASIC do NOT support many of the

REMark e April » 1986



H/Z-100 screen control escape codes (found in Appendix B of
the Z-100 User’s Manual) such as: delete line, erase-to-the-
end-of-page, etc. A previous article (Intro. To ZBASIC Part || —
REMark #35) was in error when it stated some of the codes could
be used. Only twocodesare allowed, enable and disable the 25th
line.

Overall, | preferthe output format of this cross-reference gener-
ator program to that of the one in the August 1984 issue of
REMark. However, | believe the detailed explanation of how Mr.
Dodgen’s program accomplished its function wassuperiorto the
one provided for CRG.BAS. The intricate string manipulations
performed by Mr. Harper’s program makes necessary some
step-wise discussion of how the program works. Otherwise, the
article was informative and useful.

Yours very truly,

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

More Than The Usual Number Of Articles
Dear Pat:

lfoundthe Septemberissue of REMark contained more than the
usual number of articles meaningful to my particular H-120
world, thanks particularly for the update on the 8MHz modifica-
tion; I'm anticipating it for my older machine soon.

Fred Grmand'’s typewriter program filled a gap, but | couldn’t
make the ESC key work — presume adifference | haven'tlearned
yet on my ZBASIC. [ changed it to DELETE and it works fine. Also,
made a few other changes; a copy is enclosed for H/Z-100s, if
anybody’s interested.

A question though on Vincent Alfieri's MS-DOS Amenuensis
article. I, too,am lazy and have been writing one letter batch files
formanythings, but newto mein hisarticle waswritingsuchafile
withDOS instead of EDLIN (which I find very easy), but I couldn’t
get it to work on my H-100. It does everything as Mr. Alfieri de-
scribes, but after CTRL-Z (nothing on F6) the H=100 prints the file
lines on the screen and follows with the “files copied” message.
Mr. Alfieri, of course, was writing for a PC machine, butis there a
way of doing this on an H-1007 | got lost in the manual searching
this one out,

Thanks again.
Kindest regards,

Rodney E. Cavin, Director
P.O. Box 507
Altamonte Springs, FL 32701

19 REM "TYPE.BAS" by Rodney E. Cavin
20 REM in ZBASIC for H/Z-1@0s
3@ REM From "TYPIST BAS" by Fred T Ormand
40 REM in REMark, Septeaber 1985
50 LF$=CHR§(10'
68 CR§=CHRE(13)
7@ ES§=CHRS(127)
8@ CLS:LINE (148,5)-(450.3@),.B
99 LOCATE 2,22 :PRINT "The printer is now a typewriter"
168 LOCATE 3,26:PRINT "{Make sure it is ready)":PRINT:PRINT
116 X=CSRLIN
120 LOCATE 25.22:FRINT.CHRS(27)+"p".
Press DELETE to exit program. ",CHRZ(27)+"q"
139 LOCATE X,1,1

148 CH$=INPUTS®(1)

150 IF CHS=ES$ THEN 229

160 PRINT CH$,

17¢ LPRINT CHE§,

188 IF CH$<>CHRE THEN 140

198 PRINT LF§;

29@ LPRINT LF$,

210 GOTO 14@

220 PRINT:PRINT:PRINT TAB(28);CHR$(27)+"p";
o END OF PROGRAM ";CHRE (27 )+"q"

239 FOR PZ=1 TO 4000 :NEXT:CLS:SYSTEM

Note: [f user desires to return to ZBASIC, line 230 should end
with “END' instead of “SYSTEM", which returns the user to
ZDOS.

A Bug In The MS-DOS Programmer’s Utility Pack
Dear HUG:

| purchased the MS-DOS Programmer’s Utility Pack several
weeks ago and was quite pleased with the information and utili-
ties provided. | have discovered a bug in the MDISK.ASM file,
which occurs when creating a RAM disk of 512K or greater. The
source index (SI) register is not compared to the proper value
when determining the number of directory entries and the FAT
sectors used with a given disk size. The bug occurs at the end of
the MD__SIZE table in MDISK.ASM.

The current code in the MD__SIZE table is:
MD_SIZE DW 64

DW 128
Dy 256
DW 912

MD_SIZE_END = OFFSET $

This gives MD__SIZE__END the value of the offset $36D, which is
the location of the number of directories for a RAM disk of less
than 64k. Since a RAM disk of 512k or greater causes the loop to
continue until the source index register is equal to the value in
the location $36D, the values for the number of directory entries
and the FAT sectors are in error. The maximum value for the
source index register should be 8.

The following patch to MDISK.ASM will correct this problem:
MD_SIZE DW 64

D 128
DW 256
DW 512
MD_SIZE_END = OFFSET & — OFFSET MD_SIZE

This now assigns the value of 8to MD__SIZE__END and will jump
out of the loop when the source index register reaches this value
for RAM disks of 512k or greater. This will give the proper num-
ber of directory entries and the number of FAT sectors to use.

Also, the number of directory entries may be changed from 256
to 128 for RAM disks of 512k or greater in the MD__DIRS table
which follows the MD__SIZE table. This will give you an addi-
tional 4k of usable memory on the RAM disk.

The documentation for MDISK.ASM in the Heath/Zenith man-
ual is extremely lacking in information, but Pat Swayne’s article
“Using the MS-DOS Memory Disk’" in the March 85 issue of
REMark is very informative.

Sincerely Yours,

Ross A. Ziegenhorn
9059 Arborwood

San Antonio, TX 78250 Continued on Page 83@
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General 1

COBOL Corner XVII

H.W. Bauman
493 Calle Amigo
San Clemente, CA 92672

Introduction

| hope that the “COBOL Corner” Users have carefully studied
the last article. It has the information that is the background for
what we will be doing over the next series of articles! In fact, you
should have that article available as you read and use this article.
Inthe “Real World” Tables are very important for most programs
not only in COBOL, but in many other languages and software.
They are sometimes called arrays. As you readers of “COBOL
Corner” know, we believe in learning by doing! We will be using
tables in most of the remaining programs we will be doing, and
they will be getting quite complex. That complexity will not
bother the User that works out each of the following programs
and not just reads about them! We will start with a rather simple
program in this article that will use a Serial Search with INDEXES
and the SEARCH statement. The program will read a Personnel
Record file from disk and print a Personnel Department Assign-
ment Report. This report will require the program to use two
“hard-coded” tables — Months and Department Names and
Numbers — as references.

lam goingto leave the Preliminary Phases for the COBOL Userto
do. We have done many of these together, so | would expect the
User to know how to do them. PLEASE DO NOT try to do this pro-
gram without these programming aids!! If you do not remember
how to do any of the planning phases, refer back to some of your
earlier projects. | will provide a portion of the coding to get the
User started with the NEW items that this program will stress.
Again, if you have been DOING the previous programs and not
just reading about them, this coding will seem easy because you
have LEARNED BY DOING! Use your previous project for refer-
ence if you need help.

Disk Input File (FILEL4)

1-—RECORD CODE (IF USED)==—————————— 2 CHARACTERS
2--FIELD NOT USED: 9 CHARACTERS
3-—PERSONNEL NAMES FIELD--——-—————-18 CHARACTERS
4—FIELD NOT USED 30 CHARACTERS

5-—DEPARTMENT NUMBER FIELD=————=e—m —-4 CHARACTERS
6-=FIELD NOT USED 17 CHARACTERS.

Hard-Coded Tables

| provided the formats for the MONTH and DEPARTMENT
NUMBER and NAME Tables in the last “COBOL Corner” article.
Refer back 1o this article as | will not redo them.

COBOL PROGRAMMING
HeRQ

File Discussion

Remember your FILE SECTION must provide for the two files we
will have. First, the Input Disk file and second, the Output Print
Report file. The files will both be described in the WORKING-
STORAGE SECTION. Also, the two “hard-coded” tables will be
specified in the WORKING-STORAGE SECTION,

Special Serial Search Coding
WORKING-STORAGE SECTION

@1 WS-SWITCHES

05 WS-EQF-SWITCH PIC X(@3).

88 END-OF-FILE VALUE "“YES"
#5 WS-ENTRY-FOUND-SW PIC X(@3)

88 TABLE-ENTRY-FOUND VALUE "YES"

@1 VS-REPORT-CONTROLS

g5 NS-PAGE-COUNT PIC 9(83) VALUE +1 COMP-3

88 FIRST-PAGE VALUE +1.
05 WS-LINES-USED PIC 9(02) VALUE ZERO

88 FULL-FAGE VALUE +4@ THRU +43.
85 WS-LINE-SPACING PIC 9(@2)

81 WS-DATE-AREA.
(SEE DISCUSSION BELOW IN THIS ARTICLE)
A1 WS-PROGRAM-TABLES
85 MONTH-CONSTANTS
(SEE LAST COBOL CORNER ARTICLE)
85 DEPT-NBR-NANE-DATA
(SEE LAST COBOL CORNER ARTICLE)
#1 PD-DEPT-NBR-PERSON-RECORD
(SEE INPUT DISCUSSION ABOVE IN THIS ARTICLE)
#1 HEADING-LINES.
(USE ANY IDEAS YOU HAVE THAT W¥OULD MAKE A GOOD REPORT)
@1 OL-OUTPUT-LINE (FOR 132 COLUMN REFORT)

85 FILLER PIC X(39) VALUE SPACES
@5 OL-PERSON-NAME PIC X(18)
#5 FILLER PIC X(89) VALUE SPACES
@5 OL-DEPT-NER PIC 9(04)
g5 FILLER PIC X(©9) VALUE SPACES
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95 OL-DEPT-NAKE
95 FILLER

PIC X(LT)

PIC X({36) VALUE SPACES.

PROCEDURE DIVISION

2008-PROCESS-DEPT-NAME-REPORT

IF FIRST-FAGE OR FULL-PAGE

PERFORM 870-PRINT-REPORT-HEADINC
MOVE PD-DEPT-NBR TO OL-DEPT-NBR
JJOVE PD-PERSON-NANE TO OL-PERSON-NAME
PERFORM 219-LOOKUP-DEPT-TABLE.
IF TABLE-ENTRY-FOUND

MOVE PD-DEPT-NAME(ST-INDEX)
ELSE

wOVE "DEPT NOT IN TABLE"
MOVE QL-DEPT-NAME
MOVE 1
PERFORM 89G-PRINT-REPORT-LINE
PERFORM 8@9~READ-PERSONNEL-RECORD

TO OL-DEPT-NAME

TO OL-DEPT-NAME.
TO DEPT-REPORT-LINE
TO WS-LINE-SPACING

210-LOOKUP-DEPT-TABLE

SET ST-INDEX
SEARCH DEPT-TABLE-ENTRY
AT END
MOYE "NO "
WHEN
TD-DEPT-NBER(ST-INDEX) IS GREATER THAN PD-DEPT-NER
MOVE "NO " TO TABLE-ENTRY-FOUND-SW
WHEN
TD-DEPT-NBR(ST-INDEX) IS EQUAL TO PD-DEPT-NER
MOVE "YES" TO TABLE-ENTRY-FOUND-SY

™ 1

TO TABLE-ENTRY-FOQUND-SW

Table Lookups With INDEXES And SEARCH Statements

From the Coding that | have provided above, how can you tel! if
this is a Serial Search? How many Users know? A Serial Search is
one where the table is stepped through, entry-by-entry, until a
Matchisfound or End of File is reached. Also, the ST-INDEX must
be SET to 1 so the cerial search is started at the top of the table!
With this HINT, can you find the key phrase(s) for a serial search?
When the table has been established with an INDEXED BY clause
and a SEARCH statement is used, index incrementation is han-
dled automaticaily by the COBOL compiler; thus, astep-by-step
seriai search! (A Binary Search key phrase is SEARCH ALL!)

| used multiple WHEN phrases that cause the SEARCH to END
whenever ANY WHEN condition is satisfied, Thisis simiiar to that
of an OR operator. The multipie WHEN choice isused for what is
usually called a Serial Search with an “early exit”’! | am sure that
the User can see that WHEN a condition is satisfied the SEARCH
statement will be exited. Be sure you note the conditions used —
“1S GREATER THAN" and “ISEQUALTO"! Further, thisexample
usesindexes rather than subscripts. We will be doing atable pro-
gram using subscripts in a following article.

The INDEXED BY clause is usually writter with a User-defined
index-name; ST-INDEX in my example, The index-name is used
like a variable subscript for identification of a specific occur-
rence. That sounds like s mouthful of words. If you have pro-
grammed with Arrays in BASIC, you will understand this bei-
ter,

Let’s getalittle ahead of ourselves, aswe need to know there are
three important differences between subscripts and indexes:

1. When an index-name is spacified in the INDEXED BY ciause,
the index is automatically provided by the COBOL compiler.

The programmer does NOT establish a data-name in the
DATA DIVISION as would be required for a variable sub-
script.

2. Subscripts are usuaily used in storage of occurrence values;
whereas, indexes contain ““displacement’ values. Displace-
ment refers to the number of positions from the starting posi-
tion of the table.

3. Index vaiues are usually different than normal data values;
iherefore, initialization of the index cannot be done with a
MOVE statement as can initialization of a subscript. Also,
arithmetic statements — Add or Subtract — cannot be used
with incrementation or decrementation of an index. Instead,
the SET statement MUST be used for an index initialization,
incrementation, decrementation, or other modifications. Do
not let this last sentence scare you. You wili not see any usage
except the SET statement as a rule!

I do not expect you to understand these three differences at this
time. We will do projects that will demonstrate these differences
in following articles. Tables are so important that we will be
doing many table programs in many of the following articles.

Another point needs clarification. Index data items may be spe-
cified in the DATA DIVISIOHN to allow for storage of index dis-
placement values for later use without their conversion to
occurrence numbers. To specify an index data item, the USAGE
IS INDEX clause is used. Notice that PICTURE and VALUE clauses
are not allowed with INDEX usage. Index lengths are always
uniform and assigned by the COBCL compiler. Recognize the
difference between indexes and index data items. indexes are
specified with the INDEXED BY phrase and are used, like a sub-
script, to refer to a certain occurrence of a data item containing
an OCCURS clause, The only function of an index daia item is to
store, without conversion, the contents of an index. Therefore,
index data items are only required occasionally and they are not
in common use.

Inthe PROCEDUREDIVISION, index dataitemscan only be used
in a SET statement or in a relation condition with an index or
anotherindex dataitem. | will try to clarify ali of this for the Users
with projectsillustrating these termsin following articles, We will
be working with tables and their terms the rest of the way with
“COBOL Corner”!!

3y now, | would expect most Users to see that tables are defined
in the WORKING-STORAGE SECTION of the DATA DIVISION!
Toestablisha“hard-coded’ storage table, the programmer uses
VALUE clauses of equal length, padded with spaces for the
shorter items, This was shown in Article XVI. After the tablc data
has been specified with VALUE clauses, the table MUST be rede-
fined with the OCCURS clause. The OCCURS clause tells the
compilerhow manytimes a field(s) is reported. It always requires
aninteger. The OCCURS clause cannot be used with an 01-level
or 77-level and it cannot contain a VALUE clause. Whenever an
OCCURS clause is used with a data item, either a subscript or an
index MUST be used when referring to that dataitem in the PRO-
CEDURE DIVISION, We are using indexes with this program and
we will use subscripts in a future program.

ote! Each of the data itemsin the hard-coded tables were NOT
given a User defined name, but they were named FILLER. Thisis
usually the best way because the dataisnormally referred to only
by the redefined data item within the OCCLUIRS clause. User
defined names can be used if desired, but they are seldom
used.

Besides the two hard-coded tables, this program uses an Input-
Loaded Table from recordsin adisk file. Each record containsthe

10
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data forone table entry, The program contains the program logic
to read the table records and move the input table data to the
table area of the WORKING-STORAGE SECTION, Can you see
where this is done? Review the previous article and this article if
you need help.The program logic MUST check the input records
so that it can determine:

1. If table data is available.
2. When table data has come to an end and the processing of
regular data is to begin.

When this table data is loaded from the disk file, ALL the addi-
tional definitions and processing statements for that input file
must be provided. This includes the following:

1. SELECT statement,
2. FD statement.

3. OPEN statement.
4. READ statement.
5. CLOSE statement,

Be sure to check your coding for these! ONE WARNING for the
Input-Loaded Table Data — There is a chance that through
additions or deletinns the table data will exceed the limits of the
defined table. If changes to the data are expected, the number of
occurrences spocified in the OCCURS clause should be a value
large enough to cover a reasonable number of additions.

Note: This program does NOT getinto Input Data ERROR check-
ing. Data validation and FRROR traps are very important to pro-
grammers. We will study and add these checks into future pro-
grams, Also, the processing is usually more efficient by using
indexes versus subscripts; thus, the programmer should deter-
mine whether the INDEXED BY clause can or should be used.
Additional articles with more programs using indexing and sub-
scripts will enable the User to decide which to use. The serial
search is best when the table data is limited to 25 or 30 records. If
this is exceeded, good programmers will consider using a Binary
Search, Again, future programs will clarify how this decision is
best made.

Data Handling

I would expect that many Users will have internal clocks installed
into their computer. We have been writing our code up to now
assuming that there was no clock. If this is still true, use the same
coding that we have used in prior programs for the Date coding.
But, if you want to make use of your internal clock, the ACCEPT
(Format 1) statement will be required. This affects your
WORKING-STORAGE SECTION and the PROCEDURE DIVI-
SION coding. Refer to your COBOL Manual about this ACCEPT
statement. | have listed the main part of the Date coding be-

low:
WORKING-STORAGE SECTION

Bl WS-DATE-AREA.
g5 WS-DATE-WORK
@5 WS-DATE-CONV REDEFINES WS-DATE-IORK

PIC 9(@6)

Note: This Date handling could vary with different computers
and clock set—ups. These Hints should get the User started.

COBOL Update

Back about March 1985, Heath made an offering to the owners of
COBOL-86 (MS—463—3) that was used with the H/Z—=100 com-
puters, but NOT the H/Z~150 PC computers, a discount of $300
towards the NEW Version of COBOL Compiler (MS—-5063—3)
that is priced at $395. | hope that the Users that had the earlier
version took advantage of this offer. This new version of COBOL
provided the following changes:

1. Software works with both the H/Z—100 and the H/Z—150 PC
type computers. This means that the owners of the H/Z—=150
PC type of computers can NOW have a COBOL compiler.

2. A major enhancement is the INSTALL program. The function
keysand the screen parameters are setup by this INSTALL pro-
gram for either of the computer types. The foreground/
background attributes and the function keys will be available
for both typesof computers. SO, let's get the owners of the PC
type computer going with "COBOL Corner”!

3. MS—DOS Version 2.xx pathnames can now be used within
COBOL programs and are allowed by the REBUILD utility.

4, The Compiler switches, /T and /C, now allow for drives A
through Z to be specified, rather than the previous limit of A
through D. This is important if the User is using a hard—disk
drive and RAMdisks.

5. The limitation which existed on the size of an item subor-
dinate to an item containing an OCCURS clause (2048 bytes
maximum) has been removed.

6. Any COBOL programs that were used with versions prior
to 1.10 MUST be run through the REBUILD utility and recom-
piled.

7. This new COBOL software will work with the MS—SORT
(MS—5063—12) software. We have not reached the point
where SORT will be required with our projects, but we are
getting close. There are two schools of programmers. One
group believes that the SORT should be done externally to
the COBOL program and the other group believes that the
SORT should be done internally within the COBOL program,
Most COBOL programmers that use Mainframe computers
use internal SORT. If you are learning COBOL for use in the
Real World, you should know both ways. | will be teaching
both ways in future programs and | would advise the readers
to obtain this new version of COBOL and the MS-SORT soft-
ware. There is an MS-SORT software package for use with
COBOL-80, as well.

Conclusion

We have now reached the point where we will be buildingastack
of knowledge with one program as the foundation for the next
program. | hope that the User will learn each program or you
could get lost with the coming programs. | will hold your hands

10 WS-YEAR PIC 9(@2) with a lot of help for the new material in each program, but | will
ig :g:gigm :ig g:gg; ‘ not be repeatingthe coding from prior programs. Of course, you
) MUST always do the planning phases.
PROCEDURE DIVISION lflyou need helg, write to me with a printout of‘y0ur prof:?lem
) with an explanation of the problem. I will answer if you furnish a
SASE (business size), otherwise, you will NOT receive an answer.
106-INITIALIZE-VARTABLE-FIELDS | enjoy working with the readers, but | get too many letters to
ACCEPT S-DATE-ORK FROM DATE k without this!
MOVE WS-MONTH TO H-MONTH. WorKwisgRlita ¥
MOVE WS-DAY TO H-DAY
MOVE S-YEAR TO H-YEAR
REMark = April = 1986 n



Members

only!

HUGE HUGGER DISCOUNTS now available
on these selected products...exclusively for
members only!

That's right. We're offering HUG members these close-

out, last call and limited quantity specials from Heath
Company.

The items listed are not necessarily representative of
complete systems. Please call your nearest Heath/Zenith
Computers & Electronics Center or Heath Company toll-
free at 1-800-253-7057 for more information before
ordering.

Watch for additional MEMBER ONLY discounts in upcom-
ing issues of REMark®!

REMark Discount List

Uarch HUG
Issue Member Qiy
Price Price Left

H-19 to H-88 Mod Ki t 220.00
Floppy Disk Accessory 150 @0
Cassette I/0Card 25.00
Drive Mounting & Inst 25.00
W/0 CRT, Ser I1/0, Disk Cont ----
Print Stand For H-125 99 .08
USR Telpak (PCEZDOS) 99.09
TEC Captain 328K (FC) 399.00
USR PCM-5 Modem (PC} 349 .95
DG Magic RAM Expn. 8K 129.00
USR Modem Card (51@0) 395 98
DG Super "89 CPU 699 08
6-PAK Plus Game Acc'y 39 95
Trippe Emer Power Sys 349. 00
DP P132 Color Printer 1795 @@
EPSON JX-88 699 .95
DTC 380Z Daisy Printer 1295 ¢
Konlapad Touch Tablet 99.495
WICO 50-8118 Joystick 39.95
PPA-210-1 Black Ribbon 12.85

T ST AT T A T S

A subsidiary of Zenith Electronics Corporation.
Some items may nol be available at all store locations
Prices. product availability and specifications subject to change without natice.

HUG
Member Qty
Price Left

PPA-21¢-2 Primary Color Ribbon
PPA-218-3 ProcessColor Ribbon
PPA-215-1 Ribbon: Epson JX-80
FPA-260-2 Cut-Sheet Feeder/3802
PPA-26@8-3 Ribbons |3Pk| /3802
PPA-260-4 Cable - R$-232/380Z2
PPA-26@-5 Cable -Parallel/380Z
PPA-260-6 Wheel —Brougham 1@
PPA-260-8 Wheel —Anelia Prop
PPA-260-9 Wheel - Seript 19/12
PPA-26@-20 Wheel - Quadro 15
PPA-270-1 Trac Feed -Stylewriter
PPA-270-2 SheetFeed - Stylewriter
PPA-278-4 Black Ribbons (3Pk|
PPA-278-5 Red Ribbons (2PK)
PPA-4@0-1 HOA Speedkey Sof tware
ZA-100-4 5-10@ Extender Board
ZA-219 Amber CRT /H-121
ZG6-219 Green CRT /H-121
Zw-219 White CRT /H-121

Heathkit

Company
CP-236

(]




First Annual

MIDWEST HUGCON

Sponsored by the St. Louis Heath Users’ Group
Official Conference Registration Form

HENRY VIII INN AND LODGE
Saint Louis, Missouri
May 2, 3, 4, 1986

Company:

Address:

City: State: Zip:

The registration fee is $20.00 per registration and entitles you to all functions of the conference. A Visitor
registration of $5.00 allows you simply to attend the seminars and exhibits. These tickets do not include
eligibility for the Grand Prize or banquet while attending the conference.

Amount Enclosed: § Number Attending:

What brand and model of computer(s) do you operate?

Are you a Non-User Attendee? Yes
Are you a computer related manufacturer? Yes
If yes, would you like exhibitor information? Yes

Is anyone in your party interested in non- Yes i
conference activities in the St. Louis area?

Special Notice To Exhibitors
Exhibitor Information Packets are available on request from the St. Louis HUG. Those interested in
exhibiting should contact us at the address below.
MAKE CHECKS PAYABLE TO: St. Louis HUG, Inc,
Mail To: MIDWEST HUGCON
Attn: Conference Registration
P.O. Box 482
Collinsville, 1L 62234
Registration forms must be postmarked no later than April 12, 1986.
Cancellations will not be accepted after this date.

Sponsored by the St. Louis Heath Users’ Group will be held May 2nd, 3rd, and 4th at HENRY VI Inn Lodge in St. Louis
County, Missouri.

HENRY Villisan excellent hotel with 400 luxurious rooms and suites with rustic decor, reasonable rates, first-rate food,
plenty of parking, and conveniently located only 2 miles from Lambert International Airport with 24-hour courtesy
car services.

HENRY VIl conference rates are $55.00 per room, single or double occupancy. A hotel reservation request will be
returned to you upon receipt of MIDWEST HUGCON registration.

Thethree day conferenceisfor Heath/Zenith and compatible people, including |BM Users!!! The conference will cost
$5.00 to get into the Conference Meetings, Vendor Area, and give you a chance for a Door prize.

Advanced Registration is required 1o be eligible for the Grand Prize drawing at the Saturday Night Banquet. The ban-
quettickers will cost $20.00 for each individual attending. Included in this price isan outstanding meal and accessto the
Conference Meetings and Vendor Areas during the three day conference.

We plan 10 have a number of speakers for a wide variety of topics during the conference. | guarantee there will be
something for everyane from novice (o expert.

Hope to meet all of you at the First Annual MIDWEST HUGCON!!! Cheers . .. Rich, SLHU!G SYSOP
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86 Heath/Zenith Users’ Group  Hilltop Road  St. Joseph, Michigan 49085 « (616) 982-3463

INTERNATIONAL
HEATH/ZENITH USERS’ GROUP
CONFERENCE

Official Conference Registration Form

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

Name(s):

Company:

Address:

City:

State: Zip:

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

Amt, Enclosed: No. Attending:

For Qur Information;

Which Heath/Zenith computer do you now
operate?

Are you a Non-User-Attendee? Yes No
Are you a computer related manufacturer?  Yes  No
If yes, would you like exhibit information? Yes No
Are you, or anyone in your party, interested

in activities in or around the Chicago area

other than the Conference? Yes No

If yes, please indicate any suggestions you may have:

Special Notice To Exhibitors:

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

For Your Information:

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

Please send your completed registration form or suitable
copy to-

Heath/Zenith Users’ Group

Attention: International HUG Conference Registration
Hilltop Road

St. Joseph, Michigan 49085

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

ONE-STOP ARGnet’
LAN SOLUTIONS

Now you can get all the tools you
need to build industry standard
TOKEN-PASSING networks from
one source.

InterContinental Micro.

Our networking packages let you
configure any combination of nodes
(PC s and compatibles, ATs, XTs, Jrs.,
Z-100 s) to a common Fileserver in just
a few minutes with our menu-driven
installation program.

Active and passive hubs allow you
to integrate up to 255 users on a single
network with increased efficiency as
the network grows.

In addition, our stand-alone ARCnet™
Workstation/Fileserverand complete line
of S-100 Bus products (single board com-
puters, slaves and controllers) give you
and your customers even more options.

ARCnet is a trademark of Datapoint Corporation

We're also compatible with other
industry-leading ARCnet PC™ and S-100
products, and our PC networking
boards include an optional 256K of
system RAM.

All with InterContinental Micro’s
reputation for outstanding reliability,
exceptional service, and highly com-
petitive pricing.

Call InterContinental Micro today,
or circle the bingo number below for
ARCnet™ LAN solutions.

-~ Micro
4015 Leaverton Court, Anaheim, CA

92807, Phone: (714) 630-0964
Telex: 821375 SUPPORT UD: Easylink: 62562040.

Call for GSA pricing.




B ZPC Update #5

H/Z-100, ET-1008

ZPC Hardware Patch

* ! Jumpin’ Jiminy!

CAUTION: In addition to building a circuit from
“scratch”, you must make a minor modification to the
video board in your computer in order for the circuit
to work, Although the modification is quite simple, it

involvessolderingtoatraceontheboard. Careshould
be taken when making the modification, and you
should only attempt it if you feel comfortable doing
such work.

ZPCisa HUG program (885-3030-37) that lets you run many |BM
PC programs on your H/Z-100 computer. Unfortunately, many
of the programs must be patched before they will rununder ZPC,
Although | have tried to provide patches for some of the more
popular PC programs in REMark and on the ZPC Support Disk
(885-3034-37), it has turned out to be a real hassle. The patches
for each program are usually only good for a specific release of
the program, and if there have been several updates, however
minor, new patches may be necessary for each new update. For
example, | have already released three different patches for
SuperCalc3, and | am about to release two more, later in this arti-
cle. In this article, | will describe a simple circuit that you can
build and pluginto your computerthat willeliminatethe needto
patch SuperCalc3 and many other PC programs. The circuit can
be built on an 5-100 wire-wrap board for the H/Z-100, and a ver-
sion of it can also be built on the bread board of an ET-100 com-
puter. | will present schematics of both versions in this article.

Note: Thecircuits described inthisarticle are not “kits”. They are
designed to be built up from scratch in “home brew" fashion.
For this reason, only the schematics and theory of operation are

Build this simple circuit and
run many PC programs under
ZPC without patching them!

Pat Swayne
HUG Software Engineer

presented, but not actual construction details. It is highly pos-
sible that my method of construction is not the best, anyway.

Your computer must have 768k of memory in order to take
advantage of ZPCand these circuits. See the July 1985 REMark for
information on putting 768k in an H/Z-100, or the February 1986
REMark to see how to put 768k in an ET-100.

A Little Technical Background

The reason why a program must be patched is usually because it
displays characters on the screen by writing directly to video
memory. Beforeitwritestovideo memory, ittestsaport to detect
the proper time to perform the write operation. On an H/Z-100,
the portthe program accesses does not return the valuethe pro-
gram is looking for, so it “hangs up”. Sometimes, the offending
program will also write to the PC video control ports, which con-
flict with the H/Z-100 video ports. This can cause the display to
flash, change colors, or “go crazy”.

A few PC programsintercept the keyboard interrupt, and during
interrupttime they get the code for the key just pressed by input-
ing from a port, and/or clear the keyboard of the last code via
another port. ZPC emulates the PC keyboard interrupt, but the
ports for reading or clearing the keyboard do not exist on an
H/Z-100.

The circuitry described here, which I call the ZPC Hardware Sup-
port circuitry (ZHS), provides a port that a PC program can test
and get the value it is looking for when it attempts to write to
video memory. It also provides a decoder for the keyboard ports
of a PC that generate an interrupt whenever the ports are ac-
cessed. A software routine, supplied laterin this article, uses that
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interrupt to provide the key code for the requesting program or
clear the keyboard.

Yideo Board Modification

Onethingthe ZHScannot dois preventa write to a PC video con-
trol port from conflicting with an H/Z-100 video port. A simple
modification to your video board is required to correct that
problem. The modification is harmless to normal H/Z-100 oper-
ation, and can be performed even if you decide not to build
the ZHS.

To perform the modification, first unplug your computer and
remove all disk drives, printer, and any other cables attached to
it. On an H/Z-100, remove the cover, the video/drive assembly
(all-in-one) or the drive assembly (low profile), the cabinet base,
the keyboard, and the video board. On an ET-100, you only need
to open the computer up to expose the video board, but you do
not need to remove any Components,

Prepare a 16-pin IC socket (Heath part no. 434-299) by bending
pin 13 outward 90 degrees and attachinga 2" (5 cm) length of 28
or30 AWG wire-wrap wire to the bent-out pin. Remove the |C at
U369 (H/Z-100) or U701 (ET-100) and placeitinconductive foam.
On a Z-100, install the prepared socket at U369 (you may have to
bend the bentpin more than 90 degreesto clear RP303), and con-
nect the wire from pin 13 to the feed-through hole by pin 8 of
U369, as indicated in the drawing below.

U639

You may have to scrape some of the solder resist (green paint)
from the feed-through hole before you can solder the wire toit.
On an ET-100, install the prepared socket at U701 (you may have
to bend the bent pin more than 90 degrees to clear RP701), and
connect the wire from pin 13 to the feed-through hole between
U711 and C707, as shown below.

U701 U711

s e
Cc707

Replace the IC that you removed from U369 or U701, installing it
into the modified socket.

Optional Serial Port Modification

While you have your computer opened, there is an additional
modification that you may want to perform that will increase the
number of programs that you can run without patching them
first. A program that writes to one of the serial ports on a PC-type
computer may write to the memory control latch on an H/Z-100
or ET-100, causing the machine to lock up. You can perform a
modification that will prevent that from happening. On an
ET-100, the modification is very simple, but on an H/Z-100, it
requires an additional IC gate. I will present the ET-100 modifica-
tion in detail, since I did it to my ET-100, but | have not done the
H/Z-100 modification, so | will just present a schematic of it.

These modifications are done to the main board of each com-
puter, not to the video boards.

To perform the modification on an ET-100, you will need two 16-
pin ICsocketsand a2’ (5cm) length of wire-wrap wire. Connect
one end of the wire to pin 10 of one 16-pin socket, Do not bend
the pin out, and connect the wire as close to the socket base as
possible so that the socket can be plugged into another socket.
On the other 16-pin socket, bend out pin 14and connect theend
of the wire attached to pin 10 of the first socket to the bent pin.
Remove the 1Cs at U255 and U242. Plug the socket with the wire
attached to pin 10 into U255, and the other socket into U242.
Replace the two ICs removed, installing them into the modi-
fied sockets.

On an H/Z-100, an additional gate is required to prevent the PC
serial port conflict, because of the way the 8085 processor ac-
cesses ports. Below is a diagram of a possible implementation of
the modification that uses an unused gate in U169.

13 3
1
12| U169 u179-14

Pin 14 of U179 is normally connected to ground, and you would
have to use a socket with a pin bent out to make the connection
as was done with the previous modifications. The other connec-
tions can be made to the foils on the back of the board.

U146-10

U171-9

After you make the board modifications to your H/Z-100 or
FT-100, reassemble it and test it before proceeding with con-
struction of the ZHS circuitry.

The ZHS Circuits

Figure 1is a schematic of the H/Z-100 version of the ZHS circuit.
Photo 1 shows how | built the H/Z-100 version on an S-100 wire-
wrap board. Although | used a wire-wrap board, | used ordinary
IC sockets (not wire-wrap sockets), and soldered all connections
so that the board would be “thin” enough to be placed in any
$-100 slot of an H/Z-100. The numbering of the ICs on the
H/Z-100 schematic refers to the order from left to right that |
placed the ICs on the 5-100 board (except for the voltage reg-
ulator, U7). If you have never built a circuit on an 5-100 board
before, you should know that edge connectors are numbered 1
to 50 from left to right on the component side of the board, with
pins 51 thru 100 on the back side arranged so that pin 51 is at the
same end as pin 1.

A

i Ei
e BARA AA P
ih‘im:mnmm.:.I.;-.._l....

Photo 1
The H/Z-100 version of the ZPC hardware support circuit.
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Photo 2 shows the FT-100 version of the ZHS circuit built on the
ET-100's breadboard. Figure 2 is the schematic of the circuit. All
connections were made on the breadboard, using the solder-
less connectors.

Photo 2
The ET-100 version of the ZPC hardware support circuir.

Theory Of Operation

On an H/Z-100 or ET-100, all of the ports used occupy address
below 256 (100 hex), so only 8-bit circuits are used to decode the
ports. Thismeansthatif youshould run a “foreign” program that
tries to access a port with an address equal to or greater than 256,
the decoder will simply disregard the upper 8 bits of the address.
If a program attempts to write to port 3DA (hex), which is one of
the PCvideo ports, the H/Z-100 will see it as an attempl to access
port DA, The jumper installed on the video board feeds address
line A8 to a chip enable on the video port decoder, so that if the
port address is 3DA instead of DA, the decoder will be disabled.
The main board modification works similarly, except that ad-
dress line A9 is usad. The extra gate on the H/Z-100 main board
modification is required because both the 8085 and the 8088 use
the ports we are trying to protect, and the 8085 places a copy of
the port number on the upper 8 address lines when itaccessesan
8-bit port. Therefore, the address line going to the chip enable
must be active only when the 8088 processor is active.

When a PC program is going to write to video memary, it reads
port 3DA (hex) and waits until bit 0 goes low. Then it waits for bit 0
to go high again. Sometimes bit 3 is tested instead of bit 0. In the
ZHS circuit, an 8-input NAND gate and some inverters are used
to decode a read from port 3DA. Each access to the pori flips a
binary counter, whose output goes through buffers to data lines

0 and 3. Therefore, accesses to port

Schematic of the H/Z-100 version of the ZPC hardware support circuit.

A8 [8> 2 3DA will alternately see bits 0 and 3
A7 [03 4 go high and low. This action satisfies
a6 [> 3 the tests made by the PC program.
As [E>— o When a program attempts to read
As > ports 60 or 61 (hex), a second 8-
i B input NAND gate decodes the at-
tempt, and an interrupt is gener-
A2 B> ated. The data sheet for the inter-
SINP [T rupt controller used in H/Z-100and
u; ET-100 computers specifies that the
interrupt request line should be
2 held active until the interrupt is ac-
knowledged. On the H/Z-100 ver-
sion of the ZHS circuit, | used an R-S
flip-flop made from NAND gatesto
hold the interrupt line active until
the interrupt acknowledge line on
the $-100 bus goes active. | had to
use a fast chip (74AL10) for the R-S
flip-flop, because if | used a normal
Al [ LS chip (with an 8-MHz Z-100), the
interrupt was not serviced in time.
For example, it the program con-

lained:

IN 55,60
N U7 lout jgi
> B L 1 r ) )
i 22 the interrupt would not be serviced
u A 14 14 iy L 5 16 until the 2nd NOP was reached.
ul == u?2 : u3 u4 us : i ) )

74A510 741530 741504 ‘ 741530 7415368 741593 || On the ET-100, there is no interrupt
443-1206 343-732 443-755 443-732 443-1024 443-430 acknowledge line on the bread-
> / _li l? la board, so | had to use a one-shot to
47 35 it T hold the interrupt line active a suffi-
cient amount of time, On the H/Z-
Figure 1 100, ! used vectored interrupt line 7

from the S-100 bus, which is set up
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to produce a type 4F (hex) interrupt when it is activated. On the
ET-100, | used the user interrupt line provided on the bread-
board, which produces a type 41 (hex) interrupt.

Those of youwho arereading thiswho are planningto use one or
the vectored interrupt lines on the 5-100 bus for your own pur-
poses should note that neither of the methods | used to hold the
interrupt line active is probably the best method. Probably the
best method would be to hold the line active until the software
servicingtheinterruptcould deactivate it by sendingacommand
to a port. Of course, on my circuits, that would have meant con-
structing another port, and | wanted to keep them as simpie as
possible. It is also possible to reprogram the 8359 (the chip that
controls interrupts) so that it is activated by the edge of a pulse
rather than a maintained level, and then you would not have to
worry about keeping the line active until the interrupt is ac-
knowledged. Butthe chip is programmed the way itis so that the
vectored interrupt lines meet 5-100 standards, and something
you add 1o the computer later may require those standards.

When the interruptis generated by the ZHS circuit, the software
servicing it must find out which port was accessed. If the port was
60, the routine must return the value of the last key typed. If the
port was 61, the routine must check to see if the keyboard has
been cleared, and clear it if it has not.

Software Support

[ have written a short program to provide the software support
required by the keyboard section of the ZHS circuits. If you do
not have an assembler, you can enter one of the two BASIC pro-
grams listed below and runitunder ZBASIC or BASICA. The pro-
gram will create a file on the currently logged disk called KEYINT

.COM. Use Program 1if you have an H/Z-100, and Program 2 if
you have an ET-100.

Program 1

18 REN THIS PROGRAM CREATES KEYINT.COM FOR AN H/Z-108
20 OPEN "0",1,"KEYINT.COM"

3@ FOR I=1 TO 138

40 READ BYTE:PRINT #1,CHRE(BYTE); :NEXT I

58 CLOSE #1:SYSTEX

6@ DATA &HEB &HBT, &HQ, &HO ,&HG , &HO  &HO , &HO

70 DATA &H@, &H® &HZE &HAJ &HZ &H1 A &HBO,&H20

80 DATA &HE6,&HF2 , &HE6,&HF@, &H2E, &HB9 &H36 ,&H4
9¢ DATA &H1 ,&H2E,&HBC ,&H1E, &H6, &H] &HSE, &HIF

100 DATA &HFB &HBA &H44 &HFF, &HLE &H56 &H2E, &HSE
110 DATA &H1E . &H6, &H1, 6&H2E, &HBB, &H36, &H4  &HL

129 DATA &H3C,&H60 ,&HT4,&H27,&H3C ,&H61 ,&H74, &HE
130 DATA &H3C,&HEC ,&H75,&H1A &HB3,&HFA &HEB,&HT4
140 DATA &H1A, &HB3 &HFA, &HE1,&H75,5H10, &H2E, &HBO
150 DATA &H3E,&H9 &H1, &H1 &H75,&H8,&HCD,&HIL

160 DATA &HZE,&HC6, &H6, &HI, &H1  &HO, &HZE &HAL

179 DATA &H2 &H1,6&HCF,&HZE,&HAL  &H2  &HL ,&HCD

180 DATA &HS@,&H2E, &HCE , &HE ,&HS &H1  &H1 , &HCF

199 DATA &HO &H33 &HCO A &HSE, &HDS,&HBE,&H3C, &H1
200 DATA &HCT,&H4,&HA , &H1  &HBC,&H4C &H2 ,&HE

210 DATA &HLF , &HE4, &HF3,&H24 ,&HF7 &HE6 &HF3, &HE4
220 DATA &HF1,&H24 &HTF , &HEE,&HF1 ,&HBA  &HE9, &HI
238 DATA &HCD,&H27

Program 2

1@ REM THIS PROCRAM CREATES KEYINT.COM FOR AN ET-100

20 OPEN "O" 1, "KEYINT.COM"

3@ FOR I=1 TO 130

49 READ BYTE:PRINT #1,CHR$(BYTE), :NEXT I

50 CLOSE #1:SYSTEM

63 DATA &HEB &HE5, &HO &HO, &HO , &HO , &HO , &HO

7@ DATA &H@ .&HO &H2E &HA3Z &H2 &H1 &HBO,&H20

80 DATA &HEG &HFZ, &HZE &H89 &H36,&H4 &H]  &H2E

9@ DATA &HBC.&H1E, &H6.&H1 &HJE, &HIF,

AB

N
A? p

Ab

ul U3

A5

Ad

A3
—
R

Y Y VYN w N

10/M

&HFB ,&HBA
180 DATA &H44 &HFF &H1E &HS6, &HZE,&HBE ,
&H1E . &H6
110 DATA &H1 . &H2E &HBB &H36 &H4 .&H1,
&H3C , &HEU
120 DATA &H74,&H27 &H3C &H61 ,&H74 &HE,
&H3C , &HEC
130 DATA &H75 . &H1A &HB3 &HFA &H60 . .&HT4,
&H1A &HB3
140 DATA &HFA &H61 ,&H75 &H10 &H2E &HBO,
LH3E &H9

1 14\“\\ﬂ
/,/

Pl 150 DATA &H1 &H1 &H75, &H8,&HCD &H91,
&H2E ,&HC6

16@ DATA &H6,&H9,&HL ,&HO, &H2E,&HAL &HZ,
&H1

17¢ DATA &HCF,&H2E &HA1l &H2 &H1 &HCD.
&H90  &H2E

\

180 DATA &HC6, &H6,&H9, &H1,&HL &HCF &H@,
&H33

19 DATA &HC@,&HSE,&HDS,&HBE,&H4 &H1,
&HCT ,&H4

200 DATA &HA &H1,&HBC,&HAC,&HZ,&HE,
&HLF  &HE4

210 DATA &HF3,&H24,&HFD,&HE6 &HF3,&HBA,
LHET ,&H1

220 DATA &HCD, &H27

If you run KEYINT after you run ZPC, it will

load itself into memory, and process the

+5

ae LT

.1 Uz vl U4
7415368 741593 741504
443-1024 443-755

[T [” §

u1
| 74L530
L 41m

I
GND)

]
1

interrupts generated by the ZHS circuitry,
If you have an assembler, you can create

b KEYINT.COM by assembling the source
S T | &2 || codelisted following this article. After you

14 14

us 1 us

[; F assemble and link the program, use EXE
2BIN to make it a .COM file.

Figure 2

Schematic of the ET-100 version of the ZPC hardware support circuit.

ZPC Modification
To increase the number of programs that
will run without patching using the ZHS

20
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circuitry, you need to patch ZPC so that it places the PC color/
graphics card port at a particular memary location. The patch
also changes two other values that are stared in memory. These
are the address of the two standard COM ports on a PC, and i
originally thought that they should be stored in memory at the
same place thata PCstoresthem. Asitturnsout,itisbetterif non-
conflicting port numbers are stored. To make the patch, create a
file called MODZPC.DAT that contains these lines:

E16F

19 1@

E1C9

D4 3 0 7B @ CF

Q

Note that there are two spaces between the to 10s in the second
line of the file. Copy MODZPC.DAT and DEBUG.COM to your
ZPC system disk. It is assumed that the disk contains either
ZPC3.COM or ZPC3A.COM, which has been renamed to ZPC
.COM. Log on to the disk, and enter

DEBUC ZPC.COM <MODZPC DAT

at the system prompt, and hit RETURN. ZPC.COM will be
patched for you.

ZPC2 Is Coming!

I am working on a new versiun of ZPC that should be ready for
release next month. If you have purchased the current version,
you will be able to send in your disk and upgrade to the new ver-
sion at a fraction of the list price. Watch the “New HUG Prod-
ucts’ column of REMark for details. Here are some of the fea-
tures of the new ZPC.

* Emulation of the PC BiOS disk interrupt, that will allow you to
run some copy protected programs without altering them.

» Emulation of the PC monochrome video card in addition to
the colur/graphics card. in the monochrome mode, you will
be able to run several programs without patching (and with-
out hardware support) that require patches under the current
ZPC.

* Built-in support for the circuitry described in this article. By
using the new ZPC with the ZHS circuitry, you may be able to
run up to 80 or 90 percent of all PC programs without
patching them,

* Your choice of IBM or regular Z-100 fonts for alphanumeric
characters whiie ZPC is in the PC mode.

* Allfixes and improvements discovered since the original ZPC
was first released will be incorporated in the new ZPC, along
with several other improvements.

SuperCalc3 Patches

If you tried all of the patches | have published for SuperCalc3,
release 2.0, and none of them worked, here isanother one to try.
Use the following lines as the text of your SC3PCH.DAT file, and
follow the patch instructions given in previous ZPC Update ar-
ticles.

F2FE3,2FED, 90

F30BE, 30C8, 90

A39CS
AND BX ,7FFF

FCC81,CC8B. %2
FCCAl,CCAB, 90
ACCAS

AND CL,7F

E3178
90
E318D
9@
ECeB4
20
EC887
90
EC8BA
g=14]
EC88D
90
EC893
S0
EDGAF
96

Q
If you have SuperCalc3, release 2.1, hereisa patch that may make

itrun under ZPC. First, create a file called SC3PCH.DAT that con-
tains these lines:

NSC3.CONM

[
F381B,3825.90
FAETB,AEBS, 90
AAEBR

AND BX,7FFF

FDD7C,DD86, S0
FDD2C . DDAG, 59
ADDA3

AND CL,7F

E3957

NSCRIBL . DRV
L

EZ49C

99

EZ24A3

50

i

Copy SC3PCH.DAT and DEBUG.COM 1o your SuperCalc3 Frod
disk (you may have to delete SCRHERC.DRV first), log on to the
disk, and enter

DEBUG <SC3PCH.DAT

at the system prompt, and hit RETURN. The patch will be ap-
piied automatically.

PAGE 132

KEYBOARD INTERRUPT PROCESSOR FOR ZPC

THIS PROGRAM PROCESSES INTERRUPTS GENERATED BY THE
ZHS BOARD IN THE EVENT OF INPUT FROM PORT 66 (R 61

BY P SWAYNE, HUG SOFTWARE ENGINEER

COPYRIGHT (C} 1986 BY HEATH/ZENITH USERS' GROUP
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TRUE EQU OFFFFH "IN AL MASTER+1 ;READ MASTER PIC MASK
FALSE EQU NOT TRUE IF 2100
2166 EQU TRUE :ASSEMBLE FOR Z-100 AND AL ,@FFH-8 :UNMASK SLAVE PIC INPUT
ET106  EQU FALSE :ASSEMBLE FOR ET-100 ENDIF
MASTER  EQU OF7H :MASTER PIC BASE PORT IF ET100
SLAVE  EQU QF@H ,SLAVE PIC BASE PORT AND AL .OFFH~2 UNMASK USER INTERRUPT
iF Z109 ENDIF
ZHSINT EQU G4FH .2-100 ZHS INTERRUPT ouT MASTER+1, AL
ENDIF IF Z1900
IF ET 00 IN AL ,SLAVE+1 JREAD SLAVE PIC MASK
ZHSINT EQU g41H ;ET-1900 ZHS INTERRUPT AND AL ,TFH ;UNMASK VECTOR INTERRUPT 7
ENDIF ouUT SLAVE+1,AL
ENDIF
JUPF MACRO Mov DX,.OFFSET ENDRES ,POINT TO END OF RES. CODE
DB OEAH ,DEFINE FAR JUMP INT 27H ,EXIT, PROGRAM RESIDENT
ENDi
CODE ENDS
DUMMY  SECMENT STACK END START *
DUMMY  ENDS
CODE SEGMENT
ASSUME CS5.CODE,DS:CODE,ES.CODE,SS:CODE
ORC 166H
H/Z-25 i
START  JM? SHORT SETUP ,SET UF PROGRAM super Chlp set
L ]
AXSAV W ] ,AX SAVED HERE 4 Chip Set
SISAV  DW a :SI SAVED HERE 12 New Features $84 95
DSSAV DW %] ,DS SAVED HERE '256 Characters v
KEY DB g ,VALUE FROM KEY +S8H
INFLG DB g /KEY INPUT FLAG s Double Strike
KEYINT: MOV S AXSAV . AX :SAVE AX (FOR NOW) *Super/Sub’s ré?‘& ggnlsel tiBUIN;E
ed AL:EgH *Underline Pacific Palisades
ouT MASTER , AL RESFT MASTER PIC o |Ealics Call ;
IF 2160 alifornia 90272
ouT SLAVE, AL :RESET SLAVE PIC *more 21 3/454'6393
ENDIF
Mov CS:SiSav.SI .SAVE SI
MoV CS:DSSAV DS JSAVE DS
POP SI .CET USER'S IP _ " "
POP DS GET USER'S CS
STI ,ENABLE OTHER INTERRUPTS MS'DOS DISK ‘
MOV AL ,-1|SI] GET PORT NUMBER
o o MYSTERY $0495
PUSH ST
MOV DS.CS:DSSAY _RESTORE DS R EV EALED
MoV SI,CS.SIGAY 'RESTORE SI ‘.
CMP AL ,60H :READ KEY?
Jz KEVIN
CMP AL .61H ,RESET KEYBOARD? % % # DAE % %
‘éﬁp iESEEEH 'igSAL S Displays MS-DOS Disk Data in HEX_and :
N by 'BAD TATERRUPT ASCIl and tells you what you are looking at!
j’;" Eé;?ﬁ“ AHEAD, REED YOU CAN SEE IT % x YOU CAN CHANGE IT easily
our DX,61H ;RESET KEYBOARD? SEE DISK Formal details SEE the BOOT code
JNZ NOKEY SEE your FILES ang DIREGTORIES SEE Ihe FATs
RESKEY: CMP CS: INFLG, 1 {KEY TAKEN?
INZ NOKEY NO Works on 5" disks, 8" disks, HARD disks, RAM disks
INT 91iH ,RESET KEYBOARD
MOV CS:INFLG,® /RESET KEY FLAC
NOKEY: MOV AX,CS: AXSAV ;RESTORE AX USE for Education USE for Changing File Names
IRET :RETURN FROM INTERRUPT USE for Changing Files USE for Changing Labels
KEYIN L0V AX.CS: AXSAV :RESTORE AX USE for Patches USE for many other things
INT SOH ,GET KEY USE to change anything on the disk
Moy CS:INFLG,1 ;SET KEY FLAC
LRt AVAILABLE for (MS-DOS 2.0 or greater required)
- . Heath!Zen!th 100 mac{jines. .....Order DAE-100
ENDRES LABEL  NEAR JEND OF RESIDENT CODE FBer:tgazdeggrr;zglglzzhmes, - gf:}rgfééﬂ
SETUP  XOR AX AX
MOV DS, AX ,PUT DS AT © COMPUTECH
MoV SI,OF‘F‘SE‘T‘IZHSINT‘4 ;POINT TO ZHS INT VECTOR 55 Charles Parish Drive, Poquoson, VA 23662
MOV WORD PTR [SI|,OFFSET KEYINT :SET NEWw VECTOR "
MOV 2(SI].cS (804) 868-8055 MC & VISA Welcome
PUSH CcS
pOP D3 ,PIX DS —
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Heath/Zenith Related Products

Jim Buszkiewicz
HUCG Software Developer

KEA Systems Lid. of Vancouver B.C., announces a new utility
called DECKHAND. This utility brings more DEC-like power and
syntax to the commonly used utilities: COPY, DELETE, DIR,
RENAME, and TYPE. For example, some of the DIR features
include sorting by name, type, size, and date. In addition, the
outputcan be formatted and directed to aspecificoutput device.
>ome of the features added to the COPY, DELETE, TYPE, and
RENAME commands include confirmation, querying, and log-
ging. DECKHAND sells for $69.00 and will run on ANY MS-
DOS computer.

KEA also has available a new PAL for the H/Z-158 computer sys-
tem, allowing access to the full 768k of memory. This new PAL,
ZPAL-158, also allows segmenting the memory so memory disks
can be utilized. ZPAL-158 presently sells for $36.00.

For more information regarding these two products, contact
KEA Systems Lid. 412-2150 West Broadway, Vancouver, B.C.
Canada V6K 4L9. To place an order, call (800) 663-8702.

Newline Software of Tiverton, Rl announces a new GW-BASIC
compatible compiler, called BUSI_BASIC. Some of the features
in this compiler include: up to 640k memory usage, 4 virtual
screens plus normal console screen, indexed sequential access
method files (ISAM), up to 64 data segments and 64 code seg-
ments, separately compiled modules, locally defined variabies
and modular programming, load and call assembly language
programs, optional line numbers in source code, remarks and
comments do not consume memory space, and the ability to
create your source code with any text editor. BUSI_BASIC pres-
ently sells for $159.00, but is being offered for the introductory
price of $99.00. For more information, write Newline Software,
P.O. Box 289, Tiverton, R1 02878, or call (407) 624-3322.

C.D.R. Systems, Inc. is releasing a powerful new hard disk con-
troller package for the Z-100 computer line. It looks just like the
Z2-217 controller to the Z-100, but has added features and is less
expensive. Call (619) 560-1272 for more information. Ry

For the Z-151

WILDFIRE
IS COMING!

WILDFIRE

Wildfire is the speed
mod for the Z-151 /161

IT'S NEW — it's more than just a
crystal change

IT'S FAST — actually increases
processor efficiency

IT'S FROM —

Software Wizardry, Inc.
1106 First Capitol Drive

St. Charles, MO 63301

(314) 946-1968

Wizard’

oty
e AT

are
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DISCOVER WHAT 10 SOFTWARE INSIDERS ALREADY KNOW!

1 “..a little company that has succeeded over the last five years in giving its customers a lot of value for their money..”
L]

-~ Richard O'Reilly, syndicated computer columnist

'

the most honesl in the industry”

The Washington Post

The Los Angeles Times “Computer File”

- Microsystems

NS\ Wl W N

O OO

“All the firm's programs are graced with features that the entire industry should be required to provide. Their manuals are
T. R. Reid, synicated computer columnist

“..the two most important attributes of Software Toolworks' programs: they're priced low, and they work well”

“Unlike the software of many publishers these days, none of The Software Toolworks' programs are hobbled by copy
protection, nor does the company try to tie up its customers with mumbo-jumbo licensing agreements.. ”

“I don't know how The Software Toolworks stays in business charging such low prices for such nifty products..”

- David Gerrold computer columnist and science fiction author

I'he Software Toolworks C/80 compiler is “ . .the best software buy in America...”

“It would be the best of all possible worlds if some magic diskette could be made that would transform any hardware in
such a way as to receive The Software Toolworks' numinous software” - Wm. E Buckley, Jr

“The Software Toolworl's has a whole raft of programs that work, and (the company) sells them for reasonable prices. |
strongly recommend that you get their catalog” - Dr. Jerry Pournelle computer columnist “Byte” and science fiction author

“One of the original pioneers in low cost, high quality software, The Software Toolworks publishes over 50
o solid products for M6-DOS and CP/M under $60.” - Walt Bilofsky, chairman of The Software Toolworks

“All products are shipped within 24 hours, come with a money back guarantee, and free technical support
10. is available (though you'll hardly need it)" - Joesph Abrams, president of The Software Toolworks

SEE US AT THE WEST COAST COMPUTER FAIRE!

MEDIA MASTER PLUS™ - Now you can run most CP/M
programs on your IBM PC or compatible without additional
hardware. Media Master* lets you read, write and format over
140 different double density CP M formats. ZP/EM™
(included) emulates an 8080 processor to execute CP/M soft-
ware at machine language level giving you the equivalent of
a 1 MHz 8-bit computer. Includes terminal emulation for
Osborne, Kaypro, Heath/Zenith and DEC VT52 displays. Re-
quires 192K RAM. For IBM PC and compatibles. - $59.95

TOOLWORKS C* - Ideal for learning this popular program-
ming language, the full featured TOOLWORKS C curmpiler is
powerful enough for professional program development. 8-bit
CP/M version proven in over 5 years of use to be among most
efficient and reliable. MS-DOS version produces relocatable
object files (.OB]), includes complete library source code, sup-
ports all version of DOS. An outstanding value. - $49.95

TOOLWORKS C MATHPAK™ - Add true 32-bit floating point
and signed integer data types to the TOOLWORKS C com-
piler. Speed programming tasks with a complete library of
mathmatical functions (source) included. MS-DOS version
supports the 8087 for true number-crunching power. - 529.95

AIRPORT™ - You are an air traffic controller with radar screen
tilled with aircraft under your guidance. See how long you
can last without cracking. Tougher than the real thing! CP/M
and MS-DOS. - $19.95.

LISP/80™ - Experiment with artifical intelligence program-
ming! Over 75 LISP functions. Includes source for an editor
written in LISP and several demonstration programs. CP/M
and MS-DOS. - $39.95

READING PROFESSOR™ - Boost your reading speed while
increasing comprehension and retention. Self paced lessons
show quick improvement with immediate feedback. Includes
48 practice reading passages and other exercises. Developed
by skilled educators, this program tracks your progress at
reading rates up to 2,500 wpm. Additional libraries available
for Junior High, College/Adult, and Professional levels at 515.95
each. For IBM PC, most CP/M-80 computers. - $59.95

COMPUTER CHEF® - Original computerized cookbook and
recipe file. Data base of over 70 recipes with space to add your
own. Computer selects recipes by ingredient, keyword, or
title then displays or prints your selection. Scale recipes by
portions or ingredient quantities. CP/M and MS-DOS. - $29.95
WOK TALK® (100 Chinese recipes) - $29.95

CHOCOLATE BYTES™ (100 chocolate recipes) — $29.95
WHAT'S FOR DINNER * (200 recipes for use with above
programs)- $19.95

THE ORIGINAL ADVENTURE™ - Explore the dangerous
Colossal Cave for treasures. Zndure mystical spells, overcome
adversaries. The only official version, uncut, endorsed by its
creaturs, Crowther and Woods. CP'M and M5-DOS - $19.95

MYCHESS® - Award-winning world class chess program,
featuring nine skill levels and over 850 opening moves. Prints
moves and saves games in progress. Outstanding graphics
display board on IBM PC and most CP/M computers, - $34.95

ELIZA - The pioneering artificial intelligence program, Eliza
is a “psychiatrist” that carries on a conversation in plain
English. Use authentic script, expand it or develop your own.
CP/'M and MS-DOS. - $24.95

14478 Glorietta Drive Sherman Oaks, CA 91423 -

S TO ORDER CALL:
“The Software “Toolwbrks' m—

1-800-223-8665; in CA 1-800-228-8665

U.S. and Canada add $2.00 per order s’h. Overseas orders add $5.00 per order.
CA residents add £.5% sale. tax.  Dealer inquiries invited.




H/Z-100 B

High Resolution Graphics
With CP/M-85

The Final Chapter

R. B. Owens
1052 Felix Avenue
Windsor, Ontario
Canada N9C-3L5

Back in February of 1985, | published my first article on high
resolution graphics with CP/M-85 on the Z-100/H-100. | hope
this article stirred the imaginations of some of you. | thank those
whosentmethe kind letters. | think that The Heath Users’ Group
are special people and the letters | received have proven it.

After months of hacking, 1 have come up with the final version of
the PLOT program. It represents hundreds of hours of refining
and modifying, and | am satisfied with this final version. It is a
significant improvement over the one in the February issue and
now supports full color operation, as well as the C80 compiler. |
have a tried and true method of loading the plot routine from
your MBASIC programs which you can also use to load any other
assembler subroutines you might have.

This program will only work with CP/M-85 version 2.2.103. The
reason is that this version has two subroutines in the bios which
earlier versions do not have, These are specifically the PEEK and
POKE functions which allow the 8 bit microprocessor (8085) to
have access to memory outside the usual 64 kilobyte area allotted
to it. The Z-100 video ram is one such unaccessible area and
without the aid of the PEEK and POKE functions, high resolution
graphics displays would be impossible when running 8 bit
CP/M programs.

You may have noticed the large table of Y offset values at the end
of the listing. This table eliminates some really time consuming
divide and multiply steps which would otherwise be necessary.
The X offset calculation has been revamped for maximum speed.
In Monochrome mode, this entire program takes approximately
the same amount of time to execute as either the PEEK function
or the POKE function, so further refinement is both difficultand
unnecessary. In Color mode, the routine slows significantly be-
cause of the 3 PEEK and 3 POKE calls necessary to access all banks
of video ram,

If you will be using this subroutine with MBASIC, then follow
these steps first. First, place ASM.COM, DDT.COM, PLOT.ASM
and your favorite editor on a disk.

1. Using editor, set MBASIC Flag to TRUE, C80 Flag to FALSE.
Assemble Plot Program. Ex: ASM PLOT.AAZ.

Load DDT Program.

—-IPLOT.HEX<ret>.

-R1B00<ret>.

v o W4

~-G0<ret>.

7. A>SAVE 3 PLOT.LOD<ret>.

You now have a small, easy-to-load file on your disk named
‘PLOT.LOD". Use this small routine to load this file to memory
from disk, remembering first to load MBASIC with the upper
memory limit switch /M: &HE600.

18 PLOT%=.HE600

2¢ OPEN"R",1,"PLOT.LOD"
3¢ FIELD#1,128 AS X§
40 GET#1

50 IF EOF(1)THEN 110
60 FOR X%=0 TO 127

70 POKE PLOT%+B%+X%,PEEK(VARPTR (#1)+X%)
8¢ NEXT

99 B7=B%+128

100 GOTO 40

11¢ CLOSE

12¢ ' Start Your Program Here

If you are using the PLOT routine with C80, then it will really
shine, especially in Monochrome mode.

1. Using Editor, set C80 To TRUE, MBASIC to FALSE.
2. Assemble with M80.
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3. Add 1o your C library or Link with your C program with

180,
S .
2 PLOT SUBROUTINE *
= R.B.Owens *
- -

FREEEFFBFFFIRAFFFFRRFIFRERRIAFFAFRERFFIFERFRRAATEIRAFR RS

., An 8080 Assenmbler Color Graphics Driver For The Z/H100
; Computer Using CP/M 85 2.2.103

: This Program Represents Hundreds 0f Hours Of Combing
And Refining. I Hope It Can Be Of Use To Fellow Heath/
Zenith Users.

; Purpose: Plot a Point on the Screen at X(Hor}. Y(Ver).
in C{Ceolor)

* Hardware: Z10@ Computer, any Configuration
, doftware. CP/M 80 2.2.103, The Software Toolworks C89
C Compiler
Or Mierosoft Interpreter Basic

, Assemble: With M8@ Microsoft Macro Assembler.

; If Calling From MBASIC Interpreter Than
Assemble With Cp/m ASM. We Will Need The HEX
File And DDT To CGet Usable PLOT.LOD File

, Link. With L8O Microsoft Linker Or Place Into Your
Library

; Options: Color Or Monochrome Operation (Faster In
Monochrome) Call Frow C8@ ur mBASIC.

: Uga: From C80, plot{x.y.c):
From Mbasic, CALL PLOT(X.Y.C),

Miscellaneous Eguates

FALSE  EQU 2

TRUE EQU NOT FALSE
COLOR  EQU FALSE
cea EQU FALSE
MBASIC EQU TRUE

Color Mapping

Color Mode Monochrome mode
; @ - Black @ - Black

1 - Blue 1 - White

2 - Red 2 - White

O - Magenta 3 — White

4 - CQCreen 4 — White

5 - Cyan 5 - White
. 6 - Yellow 6 — White
; 7 - White 7 - White

2160 Video Ram Equates
BRAM EQU BCEAGH ;Blue Videc Ram Segment
RRAM EQU @DegoH ;Red  Video Ram Segment
GRAM EQU BEAOEH .Green Video Ram Segment
EBIT EQU P0006001B ;Blue Enable Bit
REIT EQU 0O6GA610B ;Red  Enable Bit
GBIT EQU 00DO0180B ;Green Enable Bit
VRPORT EQU aDEH ,Video Ram Control Port
VRCOL  EQU 9111190008 ;Enable Vram, Color Mode
VRDEF EQU BOBG1000B ;Vram Default Mode

CP/M 83 - 2.2.103 Equates

; Note - CP/M 2.2 1060 Does Not Have The Bpeek And

Bpoke Functions Required For Operation Of
A This Pleot Subroutine. Other Versions May
; or May Not, Check Your Bios85.asm Listing
: If You Want To Be Sure.

Because CP/M-85 Is So Machine Specific And Because
; I Can't Imagine Someone With A 48K Environment I
Have Pre-Determined The Addresses 0Of The Bpeek &
Bpoke Functions For Speed These Addresses Here
Are Only Valid For Version 2.2 183. Other Versions
mizy Have A Different Warm Boot Address Check 1

& 2 0f Memory For Your Warm Boot Address

WBOOT EQU PFTO3H ;Warm Boot Address CP/M-
85 2.2.183

BPEEK EQU TBOOT+3FH ;Bpeek Address

BPOKE EQU WBOOT+42H ;Bpoke Address

, Note Bpeek and Bpoke functions do not disturb (BC),
{HL) registers Found This out by Trial and Error

Begin Plot Program

: Get Passed Color, Y And X Values

i We Want (BC) = X Value, (L) = Y Value, Variable
COLR = Color Value
IF cag

; CB8@ Caller Places Data On Stack Using (HL) Registers

,“5P> oW Return Address
: DW Color Value (8 - 7) {HL) Also Has
Color Value
s oW Y Value (@ - 224)
: DW X Value (8 -~ 639)
PLOT: .
MOV AL ;Place Passed Color Value Into
Local Area
STA COLR
LXI H,7 ,Point At X Value High Byte
DAD 5P
Mov B, 1(BC) = X Value
DCX H
Mov C.M
DCX H ;Point At Y Value Low Byte (Always
1 256)
DCX H
MOV L.M ;(L) = Y Value
ENDIF
IF MBASIC

. wicrosoft Caller Places Daia Addresses In Registers

f (BC) Color Value Address
: (DE) Y Value Address
H (HL) X Value Address

[ {e] PEGAEH ,Place Program In Highest Pos-
sible Memory
;Remember To Load MBASIC
/M &HEGBD

DDTBIAS EQU 10¢6H — §8 ;Use This Value As The Bias To

Load Program
;Under DDT

LDAX B ;Get Coleor

STA COLR

MOV c.M .(BC} = X Value

INX H

MOV B.M

LDAX D ;Get Y Value

MoV L.A ;(L}) = Y Value

ENDIF

Get Y Offset Value From Table

MVI H,8
DAD H

;Ready (HL) For Double Add
;¥ * 2 To Point Into Y Offset
Address Table

26
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BBITON
BDONE

LXI D,YOFTBL ;(DE} = ¥ Offset Table
DAD D ‘Point At Y Offset
MoV E.M

INX H

MoV DM J(DE) = ¥ Offset

Calculate X Offset From X Valus In (BC)
X Offset = X / 8

Quick Divide By 8 {3 Right Rotates / 2 / 4 / B8}

MOV A,C ;Move X Value Low Byte To &
ANI @d999111B ;Isolate Remainder Bits
MOV L,A ;{L}) = Remaindar

MOV AB a4

R&AR

MOV B4

MOV A,C

RAR

MOV C,A

ANA A ,Clear Carry

MOV AB /4

RAR :{B} Is Now Empty

MOV A,

RAR

ANA A ;Clear Carry

RAR ./ 8

Total Veam Segment Offset = ¥ Offsst + X Offset

ORA E :0r In Y Offset Low Byte
MOV E.A ,{DE} = Offset For Bpeek And
Bpoks

Get Pixel Offget From Table Using X Offset
Remainder In (L)

LY¥I B,POFTBL ;(BC) = Pixel Offset Table
Address

MVI H,¢ ;Ready (HL) For Double Add
DAD B ;Have Bit Uffset Loc In [HL)
MOV B.M ({B} = Desired Pixel
i COLOR
IN YRFORT ,{&) = Current Vrport Byte
PUSH PSW ;Suve Curreni Setting
MVI A VRCOL ;Ensble Vream, Color Mode
ouT VRPORT
Blue Driver
On Entry: {B} = Bit to Pcke

(DE} = Offset in Segment
LXI H, BRAM ;{HL} = BlueRam Segment
PUSH D ;Save Offset
CALL BPEEK c{A} = Byie Now There
FPOP D ;Restore Offset
MOV ¢, A (0} = Byte There Now
LDA COLR ,{A) = Desired Color
ANI BBIT ;Shall We Set Blue Color Bit?
MOV AB ;{A) = Desired Bit
JNZ BRITON :Yes - Set Bit On Else
CHMA ,Negate Desired Bit And
ANA ¢ ;Mask Bit Qut Of Byte There Now
JMP BDONE
ORA c :Or It ¥ith Byte There
MOV C.A ,{C) = New Byte To Poke
PUSH D ;Save Offset
CALL BPOKE ;Display New Byte Of Bits
POP D (Resiore Offset

Red Driver

Oa Entry: (B} Bit to Poke

!l

(DE} = Offset in Segment
L¥I H, RRAM ;{HL} = Red Ram Segment
PUSH D :Save Offset

RBITON:
RDONE !

GBITON
GDONE.

COLR-

COLR:

BITOFF:

POFTBL:

;(A} = Byte Now There

;Restore Offset

;(C) = Byte There HNow

; (A} = Desired Color

;5hall Ve Set Red Bite

,{A) = Desired Bit

;Yes — Set Bit On Else

;Negate Desired Bit And

‘Mask Bit Out Of Byte There Now

;0r It With Byte Thers
;(C) = New Byte To Poke
;Save Offset

:Display New Byte Of Bits
;Restore Offset

{B}) = Bit to Pcke

(DE} = Offset in Segment

CALL BPEEK
POF o

MOV C,A
LDA COLR
ANT REIT
Moy AB
JNZ RBITCN
CHA

ANA o

JMP RDONE
ORA ¢

MOV C.A
PUSH D

CALL BFCKE
POF D
Green Driver
On Entry:

LXI H,GRAM
PUSH p

CALL BPEEK
POP b

MOV C,4
LDA COLR
ANI GBIT
MOV AB
JNZ GBITON
CMA

ANA C

JEP GDONE
ORA C

MOV C,A
CALL BPOKE
PGP PS#
ouT YRPORT
RET

DR 4]
ENDIF

IF NOT COLOR
MVI A VRDEF
ouT VRPORT

;{HL] = Green Ram Segment
,Save (Offset

;{A} = Byte Now There
;Restore Offset

,iC) = Byts There Now

s (A} = Desired Uolor
;Shall We Set Green Bit?
,{AY = Desired Bit

;Yes - Set Bit On Else
;Negate Desired Bit And
;Mask Bit Out Of Byte There Now

,0r It With Byte There
;(C) = New Byts To Poke
;Display New Byte Of Bits

,Get 01d Vrport Setting
;Restore

;Return Te C Main

;COLR Varilable

Nram Default Mode

Monochrome Video Driver ~ Uses Green Ram Only

LXI
PUSH
CALL
POP
MoV
DB
oB
ANA
MOV

JZ

ORa
MOV
JHP

Cha
ANA

MoV
Jup

ENDIF

H, GRAM
D
BPEEK
D

C.A
SEH

2

A

A.B

BITOFF
C

C,A
BPOKE

C,A
BPCKE

,{HL) = Green Ram Segment
;Save Offset

;(A) = Byte Now There
;Restore Offset

(L) = Byte There Now

;(MVI A,Imediate) INSTR
;COLR Variable

;Is Black?

;Get Desired Bit Before
Decision

;Yes - Turn Bit Off

,Else Turn Bit On

{C} = New Byie To Poke
;Display New Byte And Implicit
Return

;Complensnt Pixel Nask
;Mask Bit Qut Of Pixel Byte
Now There

;{0 = New Byte To Poke
;Display New Byte And Implicit
Return

Pixel Offset Table

DB
DR
DB
DB
DR
DB

100836 ¢0B
010002008
031020608
208198008
QBea1G068
a0p0010e8B
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oW
oW
DW
oW
DwW
Dw
bW
DW
Dw
D
DW

DW
DW

DW
DW
DW
DW
DW
oW
oW
DW

oW
Dw
DwW

Dw

END

DB 00GeE010B
DB 200000218

Y Offset Table

Instead Of Repeatedly Calculating Y Offset, I
Chose To Use This Table It Sure Speeds Up The
Plot Subroutine.

YOFTEL

QQPOH, Q080H . 9100H , @180H, 0200H, 0280H , @300H , 2380H , 0400H
©9800H , 0880H , 0900H , 0960H , BAGRH , VABOH , PBOOH , DBEOH , GCOVH
19@oH,1080H,1100H,1160H, 120@H, 1260H, 153@8H , 1 380H, 1408H
186@H, 1886H,1908H, 1980H , 1AG0H , 1A80H , 1BAGH, 1BEOH, 1CAaH
2000H . 2080H ,21060H . 2180H,2200H,2280H , 23006H , 2380H , 24008H
2800H . 2880H,2900H ,2980H, ZA00H, 2A80H , ZBO@H , 2B8GH , 2CO0H
3990H, 3080H,3190H,5160H, 3208H , 5280H, 3300H , 3386H , 3400H
3800H, 3880¢H, 3908H , 3980H, 3A20H , 3ABCH , 3BAGH , 3BBOH , 3C2eH
4000H,4980H 4100H,4180H,4200H, 4280H , 4300H, 4380H , 4408H
4590H ,4880H ,4900H , 4900H , 4A09H , 4AC0H , 4BOOH , 4B80OH , 4C02H
S@6RH,5080H,51060H,5180H,5200H ,5280H ,5200H , 5386H , 5400H
5800H, b8B@H , 5900H , 5980H , SAQOH , SA80H , 5BOGH , SBBOH , 5CHEH
EPBAH,5000H,6100H,6180H,6208H , 6280H ,6300H , 6388H, 6400H
E800H ,6880H ,6000H ,6980H , 6AABH , GABGH , 6BAGH , 6BSAH , 6CHAH
TOPOH, TOBOH, T100H, T180H, 7T200H , T280H , T300H , T380H , TAB8H
T800H,7880H, T29¢H , T980H , TAOGH , TABOH , TBOOH , TBBOH , TCOOH
8000H,8020H ,8100H,8180H ,820¢H, 8280H ,83008H ,8380H, 8400H
8800H,8880H . 8900H, 8980H , BAGGH . BABEH , BBBGH , 8BEGH , 8COBH
9009H, 908¢H ,9109H . 2180H, 9200H . 9280H , 9300H , 9380H , 9400H
9809H , 988¢H, 9909H , 2980H , SADPH , 9A8CH , 2BOYH , 9B80H, 3COOH
QACGRH, 0AGBOH , OALO0H , BALBOH  DAZEOH , OARBOH , OAGOOH , BASBEH ,
BAAGEH

DABOOH ,OA880H , DASGOH , BASBOH , GAAGOH , BAABAH , GABBOH , GABBOH,
BACOOH
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FREE MEMORY & SOFTWARE

FOR YOUR ZENITH PC COMPUTER

That's right! You get 128K of RAM plus RAM disk
and Print Spooler Software absolutely FREE!
when you purchase the TECMAR Captain PC
Enhancement Board. This board works with any
PC compatible system including the Z150, Z160,
and Z158. Also included are a Serial Port, Parallel
Port and Clock/Calendar.

List Price of Board with 256K Ram
$399.00
GENERIC SPECIAL PRICE with 384K RAM
$249.00
Call or write for more information
ora

@mmmmm = " REE Product Catalog ——

——— For Faster Deliver m

— y |

e Call 906-249-9801
Add 2% of total cost of order for shipping and handling
(minimum $4.00) and 4% sales tax for Michigan
residents. C.0.D. shipment available for additional
$2.00 charge.
SEND TO:
GENERIC COMPUTER PRODUCTS, INC.
POB 790, DEPT. 46R
MARQUETTE, MICHIGAN 49855

768K Z-100"

WITH OUR

ZMF100~

PACKAGE

Our ZMF100™ modification package lets you
plug 256K RAM chips into your “old" mother-
board Z-100™ computer. Up to 768K (27
RAM's) on the part number 85-2653-1 mother-
board.

Simple, mostly plug-in installation requires no
trace cutting or funny assembly tricks. Fully

reversible. No permanent changes to the
motherboard.

Requires disassembly of the computer and
some easy soldering to connect the pin-1's of
the memory sockets together. All materials (ex-
cept memory chips and solder) are supplied
along with complete, detailed instructions.

Price: 365 each.
Quantity Discounts. UPS Shipping Free.
Order Direct or See Your Local Heath/Zenith Dealer.
Literature Available. VISA or Mastercard Accepted.

=, F FBE Research Company, Inc.
P.O. Box 68234
' Seattle, Washington 98168

(206) 246-9815

FILE MANAGER UTILITY

® Easily executes any MS-DOS command against a list of files (including
batch commands and piping).

e Displays and sorts files by name, extension, size or date.

® Applies MS-DOS commands against a file list in a full-screen editor
fashion.

® One of the most useful utilities you can buy. You may find that you
will never use the “dir" or “zdir" command again.

A Must if your system has
numerous files.

Requirements

MS-DOS Version 2 or greater. Zenith Z-100 computer with or without
color memory.

$44.95
Woodrock Software
c/o Paul Joselow
Spruce Lane & Furnace Dock Road
Peekskill, NY 10566

Phone (914) 739-0192
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H/Z-89/90 B

A Winchester For The ‘89

Part Three

Peter Ruber
P.O. Box 502
Qakdale, NY 11769

Quick Watson, The QuikStor

Quikstor isn't so much a hard disk subsystem as it is a unique
Winchester operating system for the H-89 and H-8 computers,
boasting both CP/M and HDOS software. In fact, it is, as of this
writing, the only program that supports HDOS. I've noticed in
the Annual BUSS Directory that several firms offer HDOS drivers
torthe Z-67 board, butall requests forinformation have fallenon
deaf ears. This leads me to the conclusion that these are not vi-
able products and certainly not worth investigating further.

Quikstor is the brainchild of Henry Fale of Quikdata Computer
Services, Inc., which is also the parent company of H-SCOOP,
the popular monthly newsletter for the Heath/Zenith com-
munity. Although Quikdata has been a Zenith Data Systems dis-
tributor for many years, and a distributor for Magnolia Micro-
systems, Inc., they were concerned about the limited amount of
Wwinchester software support and the lack of good documenta-
tion available to H-89 (and H-8) owners. They also knew that
there was asizable block of H-89 and H-8 computer owners who
would welcome a Winchester software package that included
HDOS, and set out to fill this void in 1982,

After many months of discussions to establish a framework for
the scope of the software, Quikdata contracted with Dean Gib-
son of Ultimeth Corp. to write the HDOS partition and Ray
Livingston of Livingston Logic Labs to write the CP/M partition
software. Both men were among the very early independent
hardware, firmware and software supporters of the H-89 and
H-8, and understood the potentials and limitations, of these ma-
chines.

The primary ground rule was that the Quikstor Winchester Soft-
ware would support only the Heath/Zenith implementation of
CP/M and HDOS, including the MTR90 Monitor ROM and the
equivalent ROMs from Magnolia, because the Quikstor package
used both the Heath/Zenith Z-67 and Magnolia 77320 SAS| host
adaptors. The Quikstor software package was bundled asa com-
plete subsystem with the Xebec 51410 hard disk controller, and
Tandon TM 503 Winchester drive in a heavy-duty case with a
switching power supply, fan and built-in line filter, and demon-
strated for the first time at HUGCON I, in 1983,

It was an appropriate time for launching such a product because
the prices of Winchester drives had been steadily dropping to
the point where the serious computerist, as well as the hobbyist
could afford to purchase a high-speed, high storage hard disk
system. But a number of H-89/H-8/H-19 owners encountered
problems using the Quikstor. They had acquired various en-
hancements in terms of upgraded Terminal Logic ROMs and
enhanced Monitor ROMs in conjunction with assorted hard-
ware from various vendors, and Quikstor would not work with
many of them. Some of these TLB ROMs stripped out the ANSI
code which was detrimental to the successful operation of the
Quikstor hardware/software package.

The original authorsand Quikdataissued several minor revisions
to the software over the next year to compensate for some of the
different firmware on the market. Finally, in the fall of 1984,
Quikdatainitiated acomplete rewriting of the software to incor-
porate the following features:

* Support of multiple Winchesters and multiple sizes
e Continued support for HDOS 2.0
e Continued 2/4 MHz support

* CP/M2.2.03and 2.2.04 with and without ZCPR for all standard
H/Z drives

e New improved partition and test utilities
* Up to four active CP/M partitions on line at one time

* Support for some TLB ROMs without ANSI code (some still
don’t work and Quikdata should be consulted on the com-
patibility of the substitute TLB ROMs you may have).

* Support for the H/Z-29 terminal (which needs all the help it
can get because it promised H-19 compatibility, but didn't
fulfill this obligation and required software handshaking
which the H-19 did not).

» Allow user selection of drive sizes and types

Considering that the Quikstor has followed a three-year en-
hancement evolution, it is safe to believe that the final version
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(Revision 5) published in May of 1985, will be the definitive
execution of this software. One of the considerations in rewrit-
ing the software wasto allow the user to select hard disk drives of
different sizes and types because many Quikdata customers
expressed the expertise and interest in being their own inte-
grators.

The current revision became a nightmare of coordinating and
testing because both Dean Gibson and Ray Livingston had sold
their H-89 and H-8 equipment. Dean went IBM and Ray ac-
quired a Zenith 150. Thus, the burden of testing and debugging
fell on Henry Fale and the staff at Quikdata. Chief obstacles in
rewriting the code centered on the inclusion of the Z-29 as an
alternate terminal, and making the software compatible with
some popular TLB ROMs, even though the ANSI code had been
stripped out or modified. Based on some of the background
information supplied to me, | suspect that the current revision
was probably more expensive to produce than the original ver-
sion. Some debugging wasso extensive thatequipment had 1o be
supplied to both Ray and Dean, and then tested and checked out
during marathon long-distance phone sessions using an H-8
front panel for debugging.

The incompatibility among many TLB ROMs stifled a fairamount
of new hardware and software development for the H-89 be-
cause the respective vendorscould not (or would not) cooperate
among themselves to adhere to a common standard. | recall
reading in either H-SCOOP or BUSS a few years ago that one
major Heath/Zenith supportvendor offered to act asa clearing-
house tor the establishment of hardware and software standards
so that related products would work in all systems. Had some of
these firmsbanded together they might have had greater success
with their products or possibly avoided going under from the
costly expense of technical support.

Compatible ROMs

In orderto use the Quikstor Winchester software, you must have
the Heath/Zenith MTR90 Monitor ROM (444-84 or 444-142) al
U518 and the secondary address decoder (444-83) at U516. The
only equivalent Monitor ROMs supported by Quikdata are
the -

Ultimeth MTR-4K
Magnolia 444-848B
Kres KMR-100

because they are fully functional with all Heath/Zenith CP/M
and HDOS software. If you purchased the Z-37 double-density
controller, the upgraded ROMS will have been included in
your kit.

The Terminal Logic Board requires the installation of the original
Heath/Zenith ROMS. On the older H-19/H-89, these are lo-
cated at U422 and U430. On the newer H-19A/H-89A, they're to
be found U437 and U445. Sorry, the Watzman/HUG ROM set will
not work with Quikstor, as | found out when | tried to boot the
Quikstor subsystem and software for the first time. Early releases
of Quikstor would not, as | mentioned earlier, support any re-
placement TLB ROM that either stripped out the ANSI code or
modified it. The current version supports both ANSI and Heath
codes and will “automatically switch to the code that the ter-
minal can handle by polling the terminal upon activating and
sensing its needs.” This means that the UltraROM and the
SUPER19 ROM may work with Quikstor, but Quikdata will not
support any ROMS other than Heath's.

Ontherelated hardware side, the software will function with the
D-G Super 89 replacement CPU board. It will also work with an

H-8 computer system that has a Z-80 CPU card and any Trionyx
or D-G boards. If your ‘89 has been modified for 2MHz/4MHz
operation, the software will Boot at 4MHz. But you must have a
Monitor ROM capable of booting at 4MHz, such as the Kres
KMR-100 or the Ultimeth MTR-4K. Based on testing and exper-
ience, Quikdata insists that the only “technically sound” 2/
4MHz hardware modification is the Kres module. There are
some reliable 8MHz modifications available for the H-8, and the
Quikstor software will boot at this speed without changing the
software. However, Quikdata will not provide technical assis-
tance for any speed modifications not specifically listed in
their manual.

Partitioning

Two standard subsystems were recently offered by Quikdata: a
15 MB system using the Tandon TM503 19.14 MB (unformatted)
drive; and a 31 MB system with the Rodime 203E 40 MB (unfor-
matted) drive. While this series was in preparation, | learned that
Quikdata was phasing out the 15 MB Tandon system because the
manufacturer had discontinued production of this drive. It has
been around for a few years and is one of the full-height 5.25”
drives that requires a larger case and a hefty power supply. It is
being replaced by Seagate ST225 half-height drive offering 20
MB of formatted storage for the same price as the original 15 MB
subsystem, and in a smaller cabinet.

The nice feature of the Quikstor software is that it was designed
to have both CP/M and HDOS resident on the same drive. Each
partition can be FORMATted or INITialized and then SYSGENed
sothatyoucan Boot from any partition. You are allowed a total of
15 user—selected partitions. The default partition assignments as
shipped by Quikdata, unless the purchaser specifies other-
wise, are:

For the QS15 System —

PARTITION SIZE

# NAME MEGS
0 CP/M O 5.0 MB
1 CP/M1 5.0 MB
2 HDOS 0 1.2 MB
3 HDOS 1 1.2 MB
4 HDOS 2 1.2 MB
5 HDOS 3 1.2 MB
For the Q831 System —

0 CPMO 8.0 MB
1 CPM1 8.0 MB
2 CPM2 4.0 MB
3 CPM3 4.0 MB
Bl HDOS0 1.2 MB
5 HDOS 1.2 MB
6 HDOS2 1.2 MB
7 HDOS3 1.2 MB
8 HDOS4 1.2 MB
9 HDOS5 1.2 MB
For the QS20 System —

0 CPMO 8.0 MB
1 CPM1 8.0 MB
2 HDOSO0 1.2 MB
3 HDOS1 1.2 MB
4 HDOS2 1.2 MB
5 HDOS3 1.0 MB
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In order to get their customers on line with a minimum of effort,
Quikdata PARTITIONS and FORMATS all drives, so that the user
merely has to SYSGEN each respective partition. Under HDOS
this procedure takes about 5 minutes. The setting up of CP/M
BIOS will take about 30 minutes. In a few moments, we will
devote some space to the partitioning procedure and walk you
through the Menu Screens. The reason for this is to give you an
overview and some familiarity of how Quikstor works should
you ever decide to repartition the drive. If you don’t, all you will
ever work with is the Main Menu Screen,

The QS15 can hold a staggering amount of data, when you con-
siderthata1.2 MBHDQOS partition is the equivalent of two 96-tpi
quad-density disks. During the 80-day period, | worked with the
Q515 subsystem, | threw every working file onto the drive and
didn’t succeed in even filling one HDOS partition. The remain-
ing storage on my CP/M partition paled the amount of data | put
on it. It is conceivable that, under strenuous use, your floppy
drives rould be idle for months on end.

Partitioning is accomplished by the SASIX utility. There are
CP/M and HDQS versions (they function identically) and sep-
arate versions for CP/M 2.2.03 and 2.2.04. As | explained in the
first part of this series, a partitioning utility takes the available
hard disk storage and divides itinto manageable chunks of space
that are practical to work with. Anywhere from 20-25% of space
islost in this process because of ID headers that are used to iden-
tify the various cylinders on the drive,

Depending on the size of the partitions, you must be cognizant
of the “minimumsize’ that a file will occupy. Under HDOS this is
known as a “cluster”. A cluster is a group of sectors which is the
smallest size available for afile. Onan SSDD 100k disk, the cluster
size is 2k. On alarge partition, the clustersize could be more than
20sectors. This means, if you have a one sector file that physically
occupies only one sector on the partition, the directory will logiit
as 20 sectors. This will explain, in part, why the HDOS partitions
on the foregoing charts were prepared for 1.2 MB each, rather
thanalargersize. A2.5 MBHDOS partition has a cluster size of 38
sectors, while a 5.0 MB HDOS partition’s cluster size is a whop-
ping 76 sectors. Thus, a 1.2 MB HDOS partition makes reasonably
efficient use of directory space without being too wasteful.

CP/M also has limitations on the maximum number of directory
entries which depend on the size of the partition. Quikstor
allows for a maximum of 8 MB per partition, which is the CP/M
limit (not true for CP/M+). The cluster sizes for CP/M are as
follows:

010 256k = 1k minimum per file
256k to 2 MB = 2k minimum per file
2 MB to 8 MB = 4k minimum per file

0 to 256k partition = 64 maximum directory entries
256k to 512k partition = 128 max. directory entries

512k to 2 MB partition = 256 max. directory entries
2 MB to 8 MB partition = 512 max. directory entries

If you want to calculate the partition size from the number of
allocated cylinders, note that in the case of the 15 MB Tandon, 1
cylinder = 6 tracks. Each track can hold 8k of storage, or 48k for 1
cylinder. The default CP/M partitions of 100 cylinders yield
48000k storage, or 4.8 Megabytes.

For the default HDOS partitions of 25 cylinders, you get 1200k of
storage, or 1.2 MB. For estimating purposes, 20 cylinders is equal
to 1MB, Calculating the sector/cluster size of HDOS partitions is
accomplished by the following formula:

((# CYLINDERS) * (# HEADS))/8

Take this value, round it up to the next highest even integer
value, and that is the number of sectors taken by each cluster,
which isthe minimum sector size forany file. Quikstor’sstandard
partitions are set up with a size of 25 cylinders, which resultsin a
“cluster’ size of 20, per the following example based on the
above formula;

((25) * (6))/8 = 150/8 = 18 75, rounded up to 20

Setting Up The Quikstor Partition

There are two sections in the Quikstor Manual that may cause
temporary hyperventilation when you first encounter them, The
firstis the running of the Partition Utility and then setting up the
Quikstor BIOS on your CP/M partitions. Thé primary rule to
remember, if you purchase the Quikstorsoftware forinstallation
on your own Winchester subsystem, is that you can’t expect a lot
of hand-holding from Quikdata, as you are no longer paying
them to be the system integrator. Simply put, you are on your
own.

For all the fear that | may have conveyed by the previous para-
graph, | assure you that it’s not as dreaded as it sounds, because
Dean Gibson of Ultimeth Corp. has created an ingenious series
of menu-driven screens to walk you through the entire Par-
titioning program. Furthermore, so much care has gone into the
preparation of the manual, that you'll feel like an expert when
you're through.

Take any bootable CP/M system disk and transfer the SASIX-
.COM file from the Quikstor CP/M distribution disk and type
SASIX.

The first screen comes up on the CRT and you are requested to
provide data on your 1/O Port, the Drive, the Controller card,
and a couple of other irritating details the software finds quite
important. You shift from field to field using an on-screen menu
that explains how to use your cursor and editing keys to move
around the screen. When you have entered the appropriate
data, you can check that the SASI Controller card is working
properly by pressing the #5 key. Then pressthe #6 key to proceed
to the next screen.

This is considered to be the Main Screen, because it is here that
you will not only establish the size of each of the partitions, but
also enter some technical data about the hard disk drive you are
using, such as:

Number of Heads

Number of Cylinders

Write Precompensation starting cylinder number
Write Reduce current starting cylinder number
Seek Type

Error Len

Quikdata provides all the necessary data on the hard disk drives
they offer in their packaged system. If you have your own drive,
make certain that you obtain a manual and enter the correct
data.

When you're finished setting up this screen, you can press key #4
and the softwarecan now check toseeif your driveis functioning
properly by reading one sector on each track of the hard disk
drive. This Check Drive feature also has a hidden benefitin that it
allows you to park the read/write heads at the inside track if you
plan to relocate or ship your drive.
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When you are in this screen, you are also able to generate the
Magnolia Microsystem’s partition table from the Ultimeth parti-
tion table. The MMS partition table is different from Ultimeth’s,
and invoking this function will cause a difterent set of data to be
recorded on the boot track. This section must be used with great
care if you are planning to install both the Heath/Zenith and
MMS CP/M implementations on different partitions. This is not
supported by Quikdata.

Screen Three showsthe formatting optionsand an action code to
format specific partitions or the entire disk. Obviously, you will
selectto format specific partitionswhich youestablished while in
Screen Two. You can also elect to format an alternate boot track
(eithertrack1,2or 3) intheeventtrack D ever becomes defective,
so that you will be able to boot successfully from any partition. It
is worth mentioning that this feature is unique. No other hard
disk system integration offers an alternate boot track (including
those from the Blue Plague of Boca Raton). If Track 0 goes bad
with other systems, the Winchester is unusable.

To set up your HDOS partitions is somewhat simpler, because
this is accomplished through the SASIX.ABS program and two
drivers: DVDDKGEN.ABS (which is used to set the number of
partitions or logical drives on your Winchester hard disk) and
DKSASXV3.DVD (which will become the actual device driver to
accessthe partitions. Thisisa breeze, because it followsall HDOS
conventions in establishing and setting up a device through the
SET option. Youset your number of drives DKO: to DK7: {yes, you
can have up to eight HDOS partitions with Quikstor), then
SHIFT/RESFT the computer so that when you boot up again, the
system will recognize the existence of the DK: devices.

If your HDOS system volume has a DK.DVD driver already on it,
you must delete it, Then, copy the DKSASXV.3.DVD driver from
the Quikstor HDOS distribution disk to your system volume and
rename it DK.DVD. Your new DK.DVD device driver must now
be set by typing BYE and rebooting the system. Now, you invoke
your SET DK: HELP command and SET your Port Address, Drive
Number (it it's the first Winchester on your system, this is 0), the
Controller number and, finally, the Partition Category (meaning
the number of HDOS partitions you have allowed on this drive).
This will allow you in the future to SET additional drives and con-
trollers if you plan on paving the road to Wallet Depletion by
daisy chaining multiple drives and controllers from the host
adaptor card.

Now you can INIT and SYSGEN each partition separately and
load any application programs you plan to work with. | should
point out, before | get too far afield, that the SASIX.COM utility
under CP/M and SASIX.ABS under HDOS are not only exactly
alike, but can be used interchangeably.

In contrast to the simplicity of HDOS, the CP/M section takes on
an ominous glow, because you must create a new BIOS and you
must exercise care by following the instructions very carefully.
The Quikstor CP/M Winchester software distribution disk is
chock—full of files with BIOS.SYS files covering all the possible
floppy drive combinations that will be used in combination with
the Winchester (H-17, Z-37, H-47) under both the 2.2.03 and
2,2,04 version, )

Take a blank disk. Format and Sysgen it from a CP/M system
volume, making certain that the BIOS.5YS is on the disk. Run
MOVCPMxx, which you will have PIPed from your particular
version of the original CP/M distribution software. This will
become your QSBIOS System Disk. Now boot trom this disk and

transfer the appropriate INSTLxx.SUB file from the Quikstor dis-
tribution disk. Also, copy the QSPUTSYS.GEN, EX14.COM and
CFGPATCH.COM.

Quikdata and Ray Livingston were exceedingly foresighted by
including several important Public Domain utilities on the Quik-
stor CP/M distribution disk:

XDIR.COM — An enhanced directory listing program which dis-
playsan alphabetically sorted directory listing complete with the
size of each file.

FBAD.COM — A non-destructive disk test and bad blocks lock-
out utility.

ZCPR — A CCP (Console Common Processor) replacement
which provides several new and useful system commands, as
well as enhancing the user interface.

EX14.COM — Replacement forthe Digital Research SUBMIT and
XSUB batch processors, providing useful enhancements.

So, if you want ZCPR automatically installed on your QSBIOS
Disk, copy the ZCPR.COD and ZCPR.REL files to this disk at
this time.

Also, copy the DDT.COM, MOVCPM37.COM and CON-
FIGUR.COM files from the original CP/M distribution software.
Now, we will run the installation program on the QSBIOS system
disk by typing EX14 INSTLOx (where xis 3 or 4, depending on your
CP/M version. When this function has been fully executed by
the computer, QSPUTSYS.GEN, MOVCPM37.COM, CFGPATCH
.COM, CONFIGURE.COM, ZCPR.COD and ZCPR.REL will be
gone. In their place, you will now find QSPUTSYS.COM and
QSCONFIG.COM.

Now, youwill copy the appropriate BIOS0xxx.5YS to the QSBIOS
system disk. For example, the Z-37 version under CP/M 2.2.04
would be BIOS0437.5YS, which you will then rename as BIOS
SYS. Then, you will run QSPUTSYS by typing QSPUTSYS A:BIOS
SYS. No specifier is used. When this program has finished, you
will have a bootable Quikstor CP/M disk.

RESET and reBOOT your ‘89. Configure your system by running
QSCONFIG, and make the proper changesto represent your sys-
tem floppies, printers, terminals, etc. Reset and reboot your sys-
tem, and place any other important CP/M utilities on your new
Quikstor CP/M system volume that you normally use. Now, you
can FORMAT and SYSGEN each Winchester partition you set
up earlier.

The balance of the Quikstor CP/M documentation provides an
explanation of all Error Messages, aswell asan explanation of the
utility programs on the distribution disk.

When all is said and done, you have a fully operational monster
capable of devouring (storing) vast chunks of your work, which,
with a little bit of luck on your part, will keep you away from the
family for even longer periods of time.

Now — when you first turn on your ‘89 and you see the familiar
H: or MMS: prompts, you type B for Boot and a boot menu
appears on the screen. You will stare at this with great fascina-
tion, while the blinking cursor awaits your command to enter the
partition of your choice. For the first few times it’s kind of like an
“Open Sesame’’ experience.

Backing Up Your Winchester Drive

One thing you will have to be concerned with on a periodic basis
is the backing up of your Quikstor Winchester files. This can be
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an onerous chore at best, especially if you wait until your par-
titions are at the bulging point.

HDOS partitions do not present too much of a problem because
their individual size are the equivalent of two 96-tpi quad-
density drives. It's the 4 MB or 8 MB CP/M partitions that can
cause grief. Quikdata offersaninteresting support package from
Stock Software, Inc. called BACKREST, which can do the dirty
work for you.

While there isn’t sufficient space in this article to give you a full-
blown rundown of the BACKREST features, it is worth every
penny in terms of time saved. It is an intelligent hard disk to
floppy backup and restore utility that can be modified to the
user’s needs. (Maybe we'll get to a full evaluation later in this
series.)

It has the ability to only backup those files that were created or
modified since the previous backup. This greatly reduces the
number of floppy disks required for each scheduled backup. If
you have a multi-user system or a single system that is used by
several people, you can code your files in a manner to designate
each user and backup a single user’s files.

Youcanintruct BACKREST to ignore certain delineators so that it
skips them in a backup procedure, such as *.$$§ files, *. TXT files,
etc. Very longfilesthataretoolargetofitonadestination diskare
split and automatically merged when restored. It can create a
management report of what it has done for a permanent record.
BACKREST will also serialize all floppy disks that it uses for back-
up. So, it knows where it put what.

It is a clever utility that does your thinking for you, as well as
forgives you when you goof. The documentation is excellent,
and I dorecommend that you invest in this utility if you use your
Winchester extensively.

Conclusion

I cannot equate the Quikstor against the Magnolia CP/M Win-
chester software on an apples-to-apples basis, because the for-
mer utilizes the Heath/Zenith version of CP/M. There are nu-
merous differences that are a matter of personal preference. |

had hopedtoinclude some observationson the Z-67 Winchester
softwarein thisseries, but Heath’s marketing division told me the
package was dead and buried. | am hopeful, however, that some
kindly soul at Heath will read this and will make an evaluation
package available so that I can report on it before this series is
concluded.

I liked Quikstor for many reasons. The Operation Manual is well
laid out and it includes a smattering of technical info for those
who prefer to put together their own subsystem. It also includes
technicalinformation onallthe drives supported by Quikdata, as
well as ““questions” and “answers’ that the uninitiated person is
likely to ask. | didn’t try the system at 4MHz because | haven't
bothered to speed up my old ‘89. I'm not as impatient as |
used to be.

I liked Quikstor because itsupported HDOS. Asclumsy as HDOS
is, | am fond of it, and it will do things that CP/M doesn’t. Unfor-
tunately, all the professional software is in CP/M.

Both Dean Gibson and Ray Livingston have done an outstanding
job with the software, Their final salvo to the life of the ‘89 (and
the H-8) is probably their best. Henry Fale and the staff at Quik-
data must have sweated countless hoursin laying outand writing
the documentation. The Quikstor manual is superb. All set-up
procedures are presented in a logical sequence that is easily
understood. It is probably the only manual | have ever encoun-
tered that didn't talk down to me.

Basic pricing information at the time this was prepared is: The
QS20 (or Q815 if available) system of Winchester drive, Xebec
controller, case with power supply and all cables, is $995. A
second “'slave” drive without the Xebec is $795. The QS31system
is $1695, and a “slave’ drive is $1495. The Magnolia 77320 SASI
host adaptor card and ROMS is $225. The Quikstor CP/M and
HDOS hard disk driver software is $149 ($195if you buy it without
the system). BACKREST is $95. For more information, write to:

QUIKDATA COMPUTER SYSTEMS, INC.
2618 Penn Circle

Sheboygan, WI 53081

(414) 452-4172

QUERYT' IS YOURKEY. ...

and let your computer do all

And all for only $99.95.

TO AWORLD OF INFORMATION!

Call 919/378-1050 with
Visa, MasterCard or Choice
number, or send $99.95
check or money order. COD's
& PO's accepted. Please
add $3.00 shipping & handling,
and NC residents add 4.%

Organrze information your
way . ..easily, affordably

and safely. Create the reports,
forms, invoices, letters and
tables of your dreams; and your
requirements. Just sit back

the work. Query? and support  sales tax.

software is, indeed, your key 1

to success. Includes mail list mogle & ]}loglc
option, MENU, easy-to-follow

letter-quality instructions, Software at Soft Prices.
helpscreens & 11 programs; 716 S. Elam Avenue
Create, Add, View, Purge, Greensboro, NC 27403

Recover, Printer, Search, Sort,

\Writer, Redesign and Autopro. 919/378-1050

Available in CP/M, HDOS, ZDOS,
MSDOS & PCDOS.

REMark = April = 1986

33



“MAKE YOUR Z-150
CP/M COMPATIBLE”

Intersecting Concepts Announces 3 Solutions To Solve Your Computer Incompatibility!

“But will it work on my computer?”’

Yes! Finally, there are three easy ways to exchange information, transfer files, and run CP/M
software on MS-DOS machines.

1. MEDIA MASTER™ is our direct disk-to-disk format conversion program.

MEDIA Already an accepted industry standard, this $39.95* program uses simple
MASTER screen prompts that lets you read, write and format up to 150 different 5 1/4”
g S0 diskettes from CP/M, MS-DOS and PC-DOS operating systems. So if you

work on a IBM-PC compatible at the office, but use a CP/M computer at home,
now you can easily transfer files that would otherwise be “foreign” to your
{ " b s computer’s operating system.

’—T 2. MEDIA MASTER PLUS™ goes one step further by converting 8-bit CP/M
MEDIA software to run on 16-bit MS-DOS and PC-DOS machines. This newly released
ER

$59.95 product combines our IBM-PC version of Media Master with ZP/EM,
s a powerful new emulation program. The results are amazing: CP/M programs
v i using 8080 instructions and data can be transferred from popular computers
( —Eg’-“‘--" - like Osborne, Kaypro and Zenith to run on MS-DOS and PC-DOS machines!
- b e
|

| 3. ACCELERATES/16™ is also new and dramatically improves the performance
of Media Master Plus by tailoring the CP/M emulation around a NEC V20
microchip. This user installable plug-in chip simply replaces the 8088
processor in your MS-DOS computer. Once installed, it'll run your CP/M

ACCELERATES /16

o Parscerre CF 480

TR and MS-DOS software much faster. (Speed improvements are roughly 15%
T faster in MS-DOS and 350% faster in CP/M!) Accelerate8/16 includes Media
=EE" Master Plus, V20 CP/M Emulation Software, and the NEC chip for only $99.95!

l SEE US AT THE WEST COAST COMPUTER FAIRE — BOOTH 1833! |

THE CHOICE IS YOURS!
So if you just need to exchange files between different computers using different operating systems, there’s
Media Master at $39.95.

If you're upgrading to an MS-DOS or PC-DOS machine or already have one but don’t want to spend money
buying “new"” software programs you already own, there’s Media Master Plus for $59.95

And if the execution speed of your CP/M programs is important, there’s Accelerate8/16 for $99.95, which
provides a simple hardware and software solution to making your MS-DOS computer CP/M compatible.

TO ORDER
To order Media Master, Media Master Plus, or Accelerate8/16, call 800-628-2828, ext. 629.

All three solutions save you money by eliminating expensive modems and communications software, and
none of our products are copy protected.

For additional product and upgrade information contact:

[
L L IREVCTNC
L CONCePLy
4573 Heatherglen Ct., Moorpark, CA 93021 S
Dealer inquirics invited.

or call 805-529-5073. * £99.95 for Dec Rainbow




Modifying
The MS-DOS
Of The H-160

BIOS

To Use A 96-tpi

Disk Drive

It you don’t have a 10 megabyte hard disk with your H~160 or
H-150, and you happen to have a double-sided 80 track disk
drive like | do, you can have a poor man’s hard disk with 0.7
megabyte by patching 10.5YS of Zenith Data Systems’ MS-DOS
version 2.11.

When | built the H-160, | ordered only one disk drive. 1 had in
mind using the double-sided 80 track disk drive (which is com-
pletely plug compatible with the 40 track drive) that | have been
using in my H-89. This way, | would have made use of adisk. drive
that | already had and would have 720 kbyte of storage on a disk-
ette, | thought my experience in doing so might be useful to
some members of the Heath Users” Group who would like to do
thesame, and l would like to hear from someone who might have
done it a better way.

After | got the one-drive H-160 working, | plugged the 80 track
drive into it, and it worked. However, just as | expected, the
H-160 was using only 40 tracks of that drive, i.e. half of the disk
was not used. The research | had done up to that pointindicated
thatinorderto use the full 80 tracks (720 kbytes) of that disk drive,
| just needed to add a device driver to the MS-DOS CONFIG
SYS file.

Enquiries at the local Heath store and the Users’ Group about
buying such a device driver yielded no result, | have since spent
some time studying articles about device drivers. As of this mo-
ment, | have learned a little more about device drivers, MS-DOS
and the IBM PCthan when | began, but | am still not knowledge-
able enough to write that device driver.

I am thus forced to look for some quick and dirty methods. The
H-160{like the IBM PC) supports four disk formats (all 40 tracks):
1 side, 8 sectors (S-8); 1 side, 9 sectors (S-9); 2 sides, 8 sectors
(D-8); and 2 sides, 9 sectors (D-9). My reading on disk formats
indicated that there will be a BIOS parameter block for each disk
formatin the BIOS (file [O.8YS) to permit each of the disk formats

Daniel Ng
P.O. Box 18070
Pittsburgh, PA 15236

to be read. It appears that if | am willing to sacrifice one of these
formats and substitute the parameters of that format with those
corresponding to 80 tracks, 2 sides, 9 sectors (QD-9), | would
have achieved my goal. The format | am willing to give up is the
$-9, others may have reason to give up a different one in-
stead.

It turned out that the parameters in the blocks are arranged
together in a certain order and have well defined values. To be
exact, they represent the number of bytes per sector (00 02 for
512 decimal in hexadecimal backword order), the number of
sectors per cluster (01 or 02), the number of reserved sectors at
the beginning of diskette (01), the number of FAT (02), the num-
ber of root directory entries (70 00 or 40 00 in hexadecimal for
decimal 112 or 64), the total number of sectors on the disk (D0 02
for decimal 720 for 2 sides, 9 sector diskette or some other values
for other disk formats), the disk format 1D (FC, FD, FE, FF for S-9,
D-9,S-8and D-8, respectively), number of sectors per FAT (07 or
02), number of heads (sides) (01 or 02), and number of special
reserved sectors (00 in all cases). Thus, for the 5-9 format, the
consecutive bytes of the parameter block would be 0002010100
02 40 00 68 07 FC 02 00 09 00 07 00.

Examining the BIOS system file 10.5YS (version 1.07) using DE-
BUG (this is done by issuing the command DEBUG 10.5YS), |
issued the s(earch) command to search for the above string be-
tween location 100 and 2000, (51002000 000201010002 4000680
FC 02 00 09 00 01 00) sure enough | found it and the other
parameter blocks beginning at location 017A. | then changed the
values correspondingto the FCdisk ID to 00020101700027000 A0
05 FC 05 00 09 00 02 00 to signify the QD-9 disk format using the
e(nter) command and then saved the changes with the w(rite)
command.

You might have noticed that the changes | made to the BIOS cor-
responds to cluster size 1 sector, and 5 sectors per FAT. In order
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to have enough entriesin the FAT for all the sectors in the QD-9
format disk, the FAT has to be larger than the 1 or 2 sectors used
by Heath and IBM. Three sectors per FAT would have had
enough entries to accommodate the more than 700 clusters, if
each cluster contained 2 sectors. Instead, | decided to assign 5
sectorstothe FAT and 1sector per cluster to make more efficient
use of the disk spaces.

Of course, inorder to be able to modify 10.5YSwith DEBUG, you
must change it from a system file to a non-system (archive) file.
This can be done by using the FLAGS utility program or by doing
so inside DEBUG by locating the [O.SYS entry in the directory
sectors beginning at sector number 5 using the l(oad) command
(L 0,0,5,1 for drive A or L0,1,5,1 for drive B), locate the attribute
byte of file IO.SYS (byte number 11, count the first byte as byte 0)
and change it with the e(nter) command to hexadecimal 20 and
write it back to disk with the w(rite) command (W 0,0,5,1 or W
0,1,5,1). If you have access to the NORTON utility SM (sector
modifying program), you can patch in the changes without hav-
ing to change the file type.

This is only half the job. Now that the BIOS has been patched, it
still remains to modify the disk formatting program FORMAT, so
that [ can format 80 tracks on a disk with it. Starting with a copy of
FORMAT.COM changed to FORMAT80.COM, | again used DE-
BUG to examine it. | issued the search command to look for the
same BIOS parameters of the parameter blocks. | found them at
locations beginning at 2AES. Once | found them, | patched the

parameters corresponding to the format FD (i.e. 2 sides, 9 sec-
tors) beginning at 2AF9 10 00020101 0002 70 00 A0 05 FC 05 00 09
0002 00. The reason for this is, when FORMAT.COM (now FOR-
MATB0.COM) is invoked from the command level, the for-
matted disk will have the disk ID and disk format parameters at
the boot sector and at the two FATs correct for the disk format |
specified. The Heath/Zenith supplied FORMAT program has a
counter to format 40 tracks. That value is loaded into location
2A96 with the instruction
MOV ORD PTR |2496].0028

beginningat location 2CBF. | changed the 28 at 2CC3to 50 so that
it would format 80 tracks and wrote the changes in FOR-
MAT80.COM back to disk.

I, then, reboot and issue the command FORMATB0, (or FOR-
MATB80/v, or FORMATB0/5s) to format, (or to format with verifi-
cation, or to format with system) on drive B. After copying a small
file into the disk in thatdrive and issuing the directory command,
| was rewarded with seeing that there were 711 kbytes in that
disk. I then set the 10.5YS file back as a system file. | have not
encountered any problem so far.

One of these days, I would like to be able to accomplish the same
thing with an intelligent device driver. That way, | should be able
to keep the existing disk formats while adding the (QD-9) for-
mat. In addition, the 80 track disk drive would behave like a nor-
mal second drive in the sense that it can at least read all the other
40 track disk formats, though it may not write to them. %

FOR THE Z-100

Conforms to
IEEE -696 [S-100)

¢ Supports 24 bit addressing

List price: $395 (unpopulated)
$520 (with 1 megabyte)

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

¢ Up to 1 megabyte on a single card
with parity error checking

¢ On-board clock/calendar with software

* The oanly memory card not manufactured by ZDS that
is specifically designed for the Zenith Z-100

e Emulates the Z-205 registers for complete present and future
Z-100 compatability

* Runs at B MHz with no wait states [when loaded with
150 nanosecond chips)

¢« Ramdrive software included

Software Wizardry, Inc.
1106 First Capitol Drive

St. Charles, MO 63301

(314) 946-1968
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General - 16-Bit 8

Z-100 Drafting

Program For

Scientific Graphs

Michael D Chafetz, Ph.D.
2525 Dublin
New Orleans, LA 70118

i you act as | used to, you would normally use an analytic graph-
ing program to look at your data. Then, you might send a mock-
up to your draftsperson for production, or if no such person
exists, you might spend the time necessary to draft your own
graphs. Well, why waste the time drafting when you can get the
benefits of analysis and drafting all in one program?

There are many good analytic graphing programs that will allow
you to reprasent your data quickly and easily. But, there are not
many graph drafting programs based on the behaviors you nor-
mally employ while drafting for publication or professional pre-
sentation. A good graph drafting program will allow you to “size
up” your X and Y axes, and to change the representation of data
so that you can produce the most aesthetically pleasing graph.

The purpose of this graphing program isto eliminate the drafting
necessary to produce professional quality slides or journal qual-
ity graphs. The drafting functions permit you to alter the relative
lengths of ordinate (Y-axis) and abscissa (X-axis), and to plot
points using five different plotting symbols, two connectors
(lines or dots), and seven different colors. Options are provided
for error bars, histogram bars, and for a regression line with cor-
responding statistics. The graph may be labeled horizontally or
vertically with any alphanumeric character. The final production
may be saved in file storage for subsequent use,

The graphing functions were written for use on a Zenith Z-100
with a Star Gemini-10X printer, but portability can be achieved
by transcribing the Microsoft BASIC for use on any compatible
machine. The Z-100 is advantageous because of the simulta-
neous screen presentation of color high resolution graphics and
alphanumeric labeling.

The program is written in modular form to avoid the space taken
up by program remarks. You can readily see the actions of any
portion of the program by looking at the line numbers corre-
sponding to the menu selection (x100). For example, the pro-
gramintroductionis contained on lines 0-99; the (1)Axes portion

is contained on lines 100-199; and the (2)Label section is con-
tained on lines 200-299, and so forth. The program listing in Mi-
crosoft BASIC (ZBASIC) is available in Listing 1.

The actual graphing portion of the program takes up 1-2K of
memory, but the program itself takes up about 7.5K. The increase
gives you not only the flexibility necessary for drafting, but also
the error trapping to keep the program from bombing if you
make a mistake.

Description Of Functions

You initially view a framed plotting arena with a main menu on
the 25th line (menu line). The choices in the menu are arranged
in an order that reasonably approximates the order of choices
made in drafting graphs: (1)Axes (2)Label (3)Data (4)Color
(5)Photo/Print (6)File (7)Clear (8)End. You may select functions
in any order, and may, for example, wish to change the color of
an application before drawing it on the screen. The choice to
quit (type Q) is an option available at any time.

(1)Axes

In order to achieve flexibility in graphics and labeling, a few
questions are asked about the axes before they are drawn on the
plotting arena. The following questions occur in sequence on
the menu line before the X-axis is drawn:

Highest X-axis value? _
Starting X value:
Mark every
X-length?

value(s)?

The first answer provides the X-axis limit, but you also have the
option of initializing the X-axis with a value other than 0 (second
answer). The answer to the third question provides the spacing
for the hash marks, while the answer to the fourth question per-
mits a change in the overall length of the X-axis. The typical
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(defaulr) length provides a column’s worth of space for each X
unit. Error-trapping has been provided so that usual response
mistakes do not disrupt the program or the graph. For example,
the axis will shorten itself if the values provided would normally
lengthen it beyond the plotting arena.

After the X-axis is drawn, the following questions are re-
ceived:

Highest Y-axis value? _
Starting Y value: ____
Mark every value(s)?
Y/X ratio?

Answersto these questions produce similar effects on the Y-axis.
The last answer permits a change in the length of the Y-axis rela-
tive to the length of the X-axis, For example, for some data sets
you may wish to draw a Y-axis half the length of the X-axis. The
same kind of error-trapping has been provided for typical Y-axis
response mistakes,

After both axes are drawn with the correct relative lengths and
hashing the main menu appears again on the menu line.

(2)Label

Youare now asked whether youwant automatic axis numbering:
Automatic numbering? <n> . If you respond yes (y), the
correct labeling of the hash marks appears on the screen, After
hash labeling, or by default (n), a secondary labeling menu ap-
pears: Move:<<(4)up (I)dn (3)rt (2)If>> (5)hlabel (6)vlabel
(Mlegend (8)Quit. The cursor has appeared in the middie of the
plotting arena.

The first four choices are used to move the cursor and are best
accessed by using the Zenith keypad. The choices take advan-
tage of the spatial relationship of the numbers on the keypad,
with 4 to move up and 1to move down, and 3 to move rightand 2
to move left. Fast positioning of the cursor can be achieved by
holding down the fast repeat key (far left lower keyboard) incon-
junction with a cursor movement key. The program will not per-
mit movement beyond the frame of the plotting arena.

The (5)hlabel choice is used for horizontal labeling, while the
(6)vlabelis used for vertical labeling. After either choice you may
tvpe in any alphanumeric character, which will appear on the
screen at the cursor location. A carriage return is used to stop
labeling. Any of these labels may be erased by positioning the
cursor over the mistake and using hlabel or vlabel to type in
spaces. The program will notpermitlabeling beyond the plotting
arena.

The (7)legend choice is used to select the plotting symbol(s) that
will be used for the data plot. You have a choice of five plotting
symbols: (1)O-diam (2)F-diam (3;O-box (4)F-box (5)points.
These are (in order): open diamond, filled diamond, open box,
filled box, and points. The plotting symbol is placed wherever
the cursor has been positioned. Each symbol may be labeled
using the hlabel (or vlabel) selection.

The (8)Quit choice is used to return to the main menu.

(3)Data

A short menu is provided to ask whether regular or irregular X-
axis spacing is desired: (1)Reg (2)Irreg (3)Qt. The first choice
(regular) permits speed in entering data; only the plotted values
need be supplied. The second choice (irregular) permits flex-
ibility; any X value may be entered. The third rhoice returns you
to the main menu,

For regular plotting (choice 1), you supply the spacing of the X
values and the starting value:

Plot every X value(s)?

..starting with?

These choices permit you to plot along the available hashing or
to use whatever regularly spaced X values are suitable. A choice
of five plotting symbols (open diamond, filled diamond, open
boyx, filled box, or points) or two types of histogram bars (open or
filled) is then provided. You are then asked to provide the corr=-
sponding Y values,

Forirregular plotting (choice 2), you are asked to supply each X-
value with a carriage return to enter the value. You may supply
up to 250values. The X-value modeisterminated by enteringa Q
(quit). The choice of plotting symbols is then provided, after
which you are asked to provide corresponding Y values.

Aseach Y valueisentered, the chosen plotting symbol appears at
the correct coordinate. This plotting mode automatically shuts
off at the end of the X-axis (in regular spacing mode) or after the
number of plotted values match the number of X values supplied
(irregular mode).

A short menu now appears to ask whether the plotted symbols
should be connected by lines or dots: (1)no (2)lines (3)dots
(4)gt.

After connecting the symbols, or by default (response #1), you
are asked whether error bars are desired. In many fields of re-
search, itis desirable to provide a graphic index of the variability
associated with each plotted coordinate. A short question ap-
pears:

Error bars? <n> __
A yes response (y) will elicit a prompt on the menu line:
+/- each point: _

The program remembers each plotting coordinate in the X value
order supplied by the user. You simply supply the standard
deviation, standard error, or confidence interval calculated for
each point. The error bar appears at each plotted point aftereach
entry. This mode automatically shuts off after the number of
error bars corresponds to the number of plotted points.

The program now asks whether a regression line is desired:
Regression line? <n>

A yes response (y) will produce the appropriate regression line
onthedataplot. The correlation coefficient, intercept, and slope
appear on the menu line and will remain in view until you strike
any key. The program now returns to the main menu,

(4)Color
This function first asks whether a coior change is desired:
Change color? <n> ___

The no (default) response will return control to the main menu.
A yes (y) response will evoke a menu containing a list of 8 colors:
(0)Black (1)Blue (2)Green (3)Cyan (4)Red (5)Magenta (6)Yellow
(7)White. All draftingis done in white unless thisoption ischosen
tochangethecolor. Any drafting performed after aselection will
be done in the selected color. Only colors 1-7 appear on the
screen; the black is the background color. Mistakes can ke
erased by drafting over the mistake after selecting the (0)Black
option. Different color choices appear on a monochrome mon-
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itor as slight differences in shade. After a color option is chosen,
the program announces that the color has changed and then
returns control to the main menu. Sorry, but the printer cannot
handle the color (though it will print the graphics you have
drawn in any color).

(5)Photo/Print

The first two questions ask whether the arena frame is de-
sired:

Erase frame? <n>___
New frame? €n> _____

A photo session mode is now in progress. This simply means that
the menu lineiserased until youstrike any key. The screenis now
available for 35mm slide photography. Thisis best performed ina
dark room with the camera affixed (and leveled) atop a tripod.
Crisp slides can be produced under these conditions, because
there is a considerable amount of light emitted by the Zenith
monitor. Low ASA films and high shutter speeds are recom-
mended to prevent the drafted lines from bleeding. Aperture or
shutter priority cameras may be used as long as the aperture is
wide and the chutter speed is fast. Good results have been ob-
tained using Kodachrome 64 film, but you snould remember that
the E-6 processing available by using other films can be arranged
overnight,

After the photo session (strike any key), the program asks
whether a hard copy print is desired. Currently, all values have
beenset for the Star Gemini 10X printer. If thisselectionischosen
(default returnsto main menu), the program sends the image on
the screen directly to the printer. Examples of drafted piots
designed and printed with this program are provided in Figure 1.
The program now returns control to the main menu.

Selection of the first choice leads to a question:

Save a file? <n>

A no response will return you to the short menu. A yes (y) re-
sponse will elicit another question:

File name: ___

The program then saves the screen image in the file whose name
issupplied by the user. The file storage requires about 49K of disk
space. On the conventional 5-1/4 inch DS/DD disk (320K) used
in the Zenith, approximately 5-6 graphs canbe stored comfort-
ably. The number of files depends, of course, on the available
disk space. The image is stored with the appropriate color values
used in drafting.

Selection of the second option (Restore) allows you to place the
image of a previously stored file back on the screen:

Restore a file? <n>

A no response returns the control back to the short menu. A yes
response elicits another question:

Which file?

You must supply the name of a previously stored file. The image
contained in the file will then appear on the screen. Caution:
Any image presently on the graphing arena will be wiped out in
favor of the newly restored image. This new image is now subject
to any additional labeling. If additional data plots are required,
you should keep in mind that the coordinate values are not
stored along with the image. The axis values should be supplied
by returning to (1)Axes in the main menu. Data may then be
addedtothe restored image. Any newly restored image (just like
any other image) can be printed using the (5)Photo/Print option
from the main menu,
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Gemini-10X printer (Chafetz, Abshire, & Bernard, 1984).

Selection of the third option (Files) pro-
vides a listing of files from either drive A
or B. A question first appears to caution
you that the file listing wipes out the
current image and to ask whether you
really wish to see the files. A no response
returns control back to the short menu.
A yes response elicits:

I¥. Choice

Drive Aor BZ____

The single response denoting either
drive returns the appropriate listing of
files. You may now select the correct file
to restore.

The (4)Quit option returns control to the
main menu.

(7)Clear

gxraral

This option wipes out the image on the
graphing arena, sets all values to 0, and

ogram on a provides a clean graphing arena.

(6)File

Any amount of drafting (finished or unfinished) may be saved in
a file for future use. For example, it may be desirable to photo-
graph a graph, save itin a file, and then come back later to print
the graph (perhapsafteradditional labeling). Ashort menuis first
provided: (1)Save (2)Restore {3)Files (4)Quit.

(8)End
This is used to end the program.

Current Limitations

The primary limitations reside in the hard copy printing. The
printing is available only in black print. Although color may be
desirable in some applications, most of the graphs printed in
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journals are done in black ink, so this limitation is not partic-
ularly restrictive.

It takes over thirty minutes to print a graph. This is not a printer
problem given that the Gemini 10X operates at 120 cps. It takes a
considerable amount of time to read and interpret the screen,
and this is the fastest algorithm out of three that have been tried.
This is, however, a short amount of time when compared to
actual drafting, and you should keep in mind that you are free to
take a coffee break during printing.

There is one minor glitch in the printing. The Gemini 10X inter-
prets the binary summed value of 9 to be a horizontal tab. In
order to prevent unsightly tabbing, the bit image value of 9 is
changed toasimilar 8 (leaving out 1 bit). This occurs infrequently
inan image, and itis not easy to detect the missing bit unless you
are looking for it. You are invited to find the missing bits in the
figure to determine whether the image has been compro-
mised.

Although you are permitted flexibility in the initiation and ex-
tension of X and Y axes, the program praovides for only positive-
going axeswith an originin the lower left quadrant. You are free,
however, (o transpose the data by addition to the values so that
the program recognizesthe positive values. You canthen choose
to label the coordinates with negative values.
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Listing 1
Program Listing for Scientific Graph Drafting

1 REM Scientific graphing program written and developed by
2 REM Michael D. Chafetz, Psychology. Tulane Univ , New
Orleans, LA 70118
3 CLS:LINE{(®,2)-(639,117),4 ,BF.GOSUB 78
5 ON ERROR COTO 1000
10 CLS:LINE(@.0)-(839.208), .B:DG=0:EN=0:
DIM SX(250) .RX(250) .RY(258) :NC=250
15 S§="12545678" .CS$="01234567" .F=0.:YV=0:CF=T :P=12:Q=40
DIM S5P(250):GOSUB 40
20 ON VAL(X$) COSUB 100,200,300,400,500,600,786,8060
3@ GOTO 2@
48 GOSUB 999.LOCATE. ,®:PRINT"Choose:
{1)}Axes (2)Label (3)Data {4)Color (5)Photo/Print (6)File
{7})Clr (8)End":BEEP
5 X8$=INPUT(1):IF INSTR(S5% X$)=0 THEN 56 ELSE RETURN 3@
T8 BEEP LOCATE 5,27:PRINT"SCIENTIFIC GRAPH DRAFTING"
71 LOCATE 7,39.PRINT"Ly"
72 LOCATE 9,27:PRINT"Michael D. Chafetz, Ph.D.":
FOR X=1 TO 1400:NEXT X
3 CLS:LINE(2.0)-(639,208), .B
T4 LOCATE 3.T7:PRINT"This program is designed to help you
draft graphs for professicnal”
75 LOCATE 4,2:PRINT"
presentation or manus¢ript submission to journals."
T6 LOCATE 6,7:PRINT"You'll be drawing on a plotting arena --
the frame bordering these words."
78 LOCATE 9,7:PRINT"All you need to do is to respond to a
few questions from each menu"
T9 LOCATE 1@,2:PRINT"selection Type Q at any time to quit
B0 LOCATE 14.7:PRINT"Ready to go when you are. .
Type any hey Lo start...."
81 IF INKEY§="" THEN 21 ELSE RETURN
166 GOSUB 999:EN=1:INPUT"Highest X axis value? " ,V§:
GOSUB 160:XV=VAL(VS)

—_—
g2

183

185

187
110

115

126

125

128

130

133
135

143

145

148
150
168

165
167
169

175
180
200

218

228

225
228
238
231
252
2353
250
253
255
260
265

300

301

302

303

304

387

DEF FNY=XL*XV*PR*3.25/YV:DEF FNX=8"XL
GOSUB 999:EN=2:INPUT"Starting X value:
XS=VAL(VE) :XV=XV-XS

GOSUB 999:EN=3:INPUT"Mark every __ wvalue(s)? ~ ,V3:
GOSUE 168 :XM=VAL(VE)

IF XM=¢ THEN XM=XV/5:BEEP:GOSUB 169

GOSUB 999:EN=4:INPUT"X length? ", V8:GOSUB 166:
XL=VAL(V8):IF XL=13 THEN 110

IF XV XL+6<=T9 THEN LINE (50,6 186)-(50+XV*FNX,188), BF

ELSE GOTO 170
FOR N=@ TO XV STEF XM:

LINE(S@+N*FNX,188)-(524N*FNX,183), BF | NEXT N

GOSUB 999:EN=5;INPUT"Highest Y axis v-lue? " . V§-
GOSUB 160:YV=VAL(V$)

COSUB 999:EN=6:INPUT"Starting Y value: " VE§:GOSUB 168
YS=VAL(VS) YV=YV-Y5

GOSUB 999:EN=7:INPUT"Mark every __ value(s)? ".V§:
GOSUB 160.YM=VAL(VE)

IF YM=8 THEN YM=YV/5:BEEP:GOSUB 169

GOSUB 999:EN=8:INPUT"Y/X ratio? " .V$:GOSUB 160
PR=VAL(V§)

IF FNY*YV<179 THEN LINE{56,188)-(52,6 188-FNY*YV), ,BF
ELSE GOTO 178

FOR N=8 TO YV STEP YM:
LINE(50.,188-N"FNY)-(56,187-N*FNY), .BF:NEXT o

IF DG=1 THEN 220

DC=0.GOTQ 48

V=ASC(V§):IF V=81 OR V=113 THEN 4@ ELSE

IF V<58 AND V>47 OR V=46 THEN RETURN ELSE BEEP:GOSUB 999
PRINT "Use numbers!":FOR X=1 TO 6@@:NEXT X

ON EN GOTO 100,193,105,118,125,128,130,135

GOSUB 999:PRINT"No @'s here! -making 5 marks.".
FOR X=1 TO 6008:NEXT:RETURN

" ,V$.GOSUB 166"

BEEP:GOSUB 999:PRINT"Too long! Making shorter units. *
FOR X=1 TO 600:NEXT
IF YV=¢ THEN XL=69/XYV:GOTCO 115
PR=178/XL/XV/3.25:G0T0 143
GOSUB 999:LOCATE, .8 PRINT"Automatic numbering? <n>":
AS=INPUTH(1)
5 IF A§="Q" OR A$="g" THEN 40 ELSE IF A$<>"Y" AND AB<>"y"
THEN 228
IF XV=8 THEN GOSUB 999:PRINT"No X values! " :BEEP-
FOR ¥=1 TO 600:NEXT X:GOTO ~Q
FOR N=0 TO XV STEP XM:LOCATE 22, (6+N*XL):PRINT N+XS.

NEXT N

FOR N=3 TO YV STEP YM:LOCATE (192-N*FNY)/9,3:

PRINT N+YS:NEXT N

IF LEN(STR$(YV+YS)=>3 OR LEN(STRE(YM)]=>3 THEN DG=1

GOTO 143

999 : PRINT"Move:<<Up(4) Dn(l) RL(3)

Lf{2)>> hLabel(5) vLabel(6) Legend(7) Quit(8)"

LOCATE P,Q:C$=INPUTS(1):IF INSTR(S$.C&)=0 THEN 225

ON VAL(C$) GOTO 230,231 .232,233.250,255,265.40
P=P+1:IF P>23 THEN ERROR 5 ELSE 225

Q=0-1:G0TQ 225

Q=0+1:GOTO 225

P=P-1:G0OTO 225

L§=INPUTH(1}:IF ASC(L$)=13 THEN 220 ELSE PRINT L$%:Q=Q+1
IF Q>79 THEN ERROR 5 ELSE LOCATE P,Q:.GOTQ 258
LE=INPUTS$(1):IF ASC(L$)=13 THEN 220 ELSE FRINT L$:P=P+l
IF P»23 THEN ERROR 5 ELSE LOCATE P.Q'GOTO 255

GOSUB 999.LOCATE, ,@

PRINT"1=@-diam 2=F-diam 3=0-box 4=F box S5=points"
X=Q*8-4:Y=P*9-4:K$=INPUT$(1).

ON VAL{KS) GOSUB 950 ,955,960,965,976:G0T0 220

GOSUB 999:LOCATE, ,8:PRINT"X values:

{1)Reg (2)Irrveg (3)Qt":X$=INPUTH(1):C=0

S=0:TF INSTR("123",X$)=0 THEN 300

ELSE ON VAL(X$) GOTO 304,302,408

GOSUB 999:EN=1:INPUT"

Enter each X value and hit return (Q to qui ) ".,V§

IF V§="Q" OR V§="q" THEN 389 ELSE GOSUB 380:XH=VAL(V$):
IF XH<XS THEN 39¢ ELSE IF XH>(XV+XS) THEN 395

ELSE SX(C)=514FNX*{XH-XS):RX(C}=XH:C=C+1:NC=C:GOTO 342
GOSUB 999:EN=2:INPUT"Plot every __ X unit(s): " V§:
GCOSUB 388:XP=VAL(V§)

GOSUB 999:EN=3:INPUT"...starting with: ",V$:GOSUB 380:
=VAL(V§)-XS:IF S<@ THEN 390 ELSE IF S>XV THEN 395

40
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309

310
518
318
319
320
3RO

335

338
343
348

349

509

355

360

363
365
368
a78

271
372
374

375

376

378

379
IBa

383
387
398

395

490

485
419

415
430

439

508
503
585
518
513
515
529

525
530

532
533

GOSUB 999:LOCATE, ,@:PRINT"Plot

1=@-diam 2=F-diam 3=8-box 4=F-box S=Points 6=HIST-9
T=HIST F".CH§=INFUT$(1):C=2:CH=VAL(CH$):

IF CH=@ THEN CH=1

GOSUB 899:EN=4:INPUT

"Enter each Y value and hit return (Q to guit) " . V§
IF V§="Q" OR V§="q" THEN 335 ELSE GOSUB 380 YP=VAL(V$):
IF YP<YS THEN 3058

IF YP>[YV+YS) THEN 395

IF X$="1" THEN SX(C)=51+FNX*(5+C*XP):RX{C)=(C*"XP+5}+X3S
Y=18B-FNY" [YP-YS) :X=SX(C) :SP(C)=Y:RY(C)=YP:C=C+1

QN CH GOSUB 958,955,960 ,965,979,975,988: IF C>=NC

THEN 335 ELSE IF (C*XP+S)<=XV THEN 310

BEEP:F=8:G0SUB 999:LOCATE . ,@:PRINT

"Connect? (l)no (2)lines (3)dots (41Qt":CPE=INPUTH(1)
IF INSTR("1234" ,CP§)=¢ THEN 335 ELSE ON VAL(CP$)

GOTO 355, 338,348,460

FOR N=@ TO C-2:X1=SX(N):X2=SX(N+1):Y1=SP(N}:Y2=5P(N+1)
LINE(X1,Y1)-(X2,Y2),CF.NEXT N:GOTO 355

FOR N=@ TO C-2:X1=SX(N):X2=8X(N+1}:Y1=8SP(N):Y¥2=8P(N+1):
B=(¥Y2 Y1)/(¥X2 X1)

Z=SQR(B.@97(¥2-Y1)"2+(X2-X1)~2:IF X1>X2 THEN SWAP X1,X2.
SWAP Y1.Y2

FOR T=X1 TO X2 STEP (X2 X1)/(2/9):

PSET(T,Y1 -B*X1+B*T) ,CF:NEXT T:NEXT N

BEEP :GOSUB 999:LOCATE. .@:PRINT"Error bars? <n>"
EB3=INFUTS(1)

IF EBE$="Q" OR EB$§="q" THEN 4¢ ELSE

IF EB§<>"Y" AND EB$<>"y" THEN 378 ELSE IF C=0 THEN 48
FOR N=@ TO C-1:X=SX(N}:Y=SP(N)

GOSUB 993:EN=3:INPUT"+/- (Each point). " ,FPM
LINE(X,Y)-(X,Y+FPM*FNY) ,CF:LINE -(X.Y-PM*FNY) ,CF:NEXT N
BEEP:GOSUB 999:LOCATE, ,0:PRINT"Regression linef? «<n:':
RCE=INPUTE (1)

MX=0:MY=0:DX=0:DY=0:RZ=0:IF C=0 THEN 40

S5C=640/225.IF RG¥<>"Y" AND RGH<>"y" THEN 4@

FOR N=0 TO C-1:M{=MX+RX({N} :MY=MY+RY(N) :NEXT N:MX=MX/C:
MY=MY/C

FOR N=@ TO C 1:DX=DX+(RX(N)-MX)*2:DY=DY+(RY(N)-y)~2-
NEXT N:DX=SQR(DX/C) :DY=SQR(DY/C)

FOR N=@ TO C-1.RZ=RZ+( (RX(N)-MX)/DX)*((RY(N)-MY)/DY)
NEXT N:RZ=RZ/C

RB=RZ*DY /DX : RA=MY -RB*MX : XF=51+XV*FNX:RI=188 FNY*RA.
YI=18B8-FNY*{RB*XS+RA-YS) YF=1B8-FNY* (RB® (XV+XS)+RA-YS)
LINE(S51 .YI}-(XF.YF) ,CF:GOSUB 9299.

PRINT"r = ",RZ,"Intercept = ",RA,"Slope = ",RB
X§=INKEYS$ IF X§="" THEMN 379 ELSE 40

V=ASC(V§):TF V=8l OR V=113 THEN 48 ELSE

IF V<38 AND V>4T7 OR V=46 THEN RETURN ELSE BEEFP.GOSUB 999
PRINT"Use numbers!:FOR X=1 TO 600:NEXT

ON EN GOTO 302 ,384,307,310,365

EEEP:GOSUB 999 :PRINT"Value too low!":FOR X=1 TO 6080
NEXT:GOTO 3B7

BEEFP:GOSUB 999:PRINT"Value too high!":FOR X=1 TO &00:
NEXT:GOTO 387

COSUB 999 :LOCATE, ,0:PRINT"Change color? <n>":
C8=INPUTS(1)

IF C§<>"Y" AND C$<>"y" THEN 49

GOSUB 9939 :PRINT"Pick color (7 to keep white): "

GOSUB 435:CF$=INPUTS 1)

IF INSTR(CS§ ,CF§)=0 THEN 410 ELSE CF=VAL(CF$§)

GOSUB 999:FPRINT"Color changed'!" BEEP:FOR C=1 TO 680
NEXT G:GOTO 4@

LOCATE 25,32,8:PRINT

"@=Blk 1=Blu 2=Crn 3=Cy 4=Rd B=llag 6=Ylw 7T=Wht'":RETURN

GOSUB 999:LOCATE..@:PRINT"Erase frame? <n>" E$=INPUTH(L)
IF E$="Q" OR E$="g" THEN 40

IF E§="Y" OR E§="y" THEN LINE(®,0)-(639,208),6,B

GOSUB 999:LOCATE, ,#:PRINT"New frame? <n>":F$=INPUT§(1)
IF F§="Q" OR F$="q" THEN 40

IF F$="Y" OR F$="y" THEN LINE(®.0)-(639,208),CF,B

GOSUB 999:BEEP:LOCATE, ,@:PRINT"Photo session.":

FOR N=1 TOQ 600:NEXT N

GOSUB 690:X§=INKEY§:IF X§="" THEN 525

GOSUB 999:LOCATE, .@:PRINT"Print screen? <n>"
GE=INPUTSH(1)

IF G§<>"Y" AND G@<>"y" THEN 48

GOSUB 999:LOCATE 25,1:PRINT

—

535
540
542
2435

5506
553
5355
560
565
570
600

605
€12
615
620
625
630
635

640
645
650
655
660

665
670

675

760
800
950
955
962
965
a7@
975
980
999

1@l

1908 IF ERL=160

1983

1885

1010

“Take a break. Printing takes time!"

DIM P(639):D=2

LPRINT CHR$(27) CHR$(64)

LPRINT CHRE(27) CHRE(49)

FOR X=1 TO 637 V=0:FOR Y=@ TO 7.
V=V+-1*({@<>POINT(X,.Y+D) }*2~(T-Y) :NEXT Y

IF V=9 THEN LET V=8

P(X)=V:NEXT X

LFRINT CHR$(27) CHR®(76) CHR$(125) CHR${2),

FOR N=1 TO 637:LPRINT CHRE(P(MN)), NEXT N

LPRINT CHR$(13)

D=D+7:IF D=212 THEN 40 ELSE 545

GOSUB 999: LOCATE, .@°

PRINT"(1)Save (2)Restore (3)Files (4)Quit"
X$§=INPUTSE(1):IF INSTR("1234" X$)=06 THEN &85

ON VAL{X$) GOTO 615,635,660 ,40

GOSUB 999:LOCATE.,@:PRINT"Save a file? <n>" X$=INPUTH(1)
IF X8<>"Y" AND X8<>"y" THEN 600

GOSUB 999:INPUT"Which file? " ,FI$

GOSUB 999:DEF SEG= &HE@00:BSAVE FI$,0,6&HB995:GOTO 606
GOSUB 999:LOCATE. ,@:PRINT"Restore a file? <n»"
X$=INPUTS(1)

IF XB<>"Y" AND X$->"y" THEN 600

GOSUB 999:INPUT"Which file? " ,FI§

DEF SEG= &HEGQQ:BLOAD FI$§,0:DEF SEG= &HD@G®:BLOAD FI§.0
DEF S5EG= &HCOQ@:BLOAD FI% . @:C0TO 600

GOSUB 999:LOCATE, .0

PRINT"Files overprint screen - you sure? <n>"
X§=INPUT§(1):IF X§<>"Y¥Y" AND X§<>"y" THEN 660

GOSUB 999:PRINT"Drive A or B? ":LOCATE 25,15.
DE=INPUTH(1) :IF INSTR("ABab" D$}=0 THEN 670

FOR X=2 TO 23:LOCATE X,1:PRINT SPC(78) NEXT:LOCATE 2,1:
FILES D$+":* *":GOTO 629

X$="1".CLEAR:CLS:GOTO 5

LOCATE, .1:CLS:END

CIRCLE(X,Y).4,CF:RETURN

CIRCLE(X,Y),4,CF:PAINT(X+2,Y) ,CF,CF:RETURN

LINE(X 4,Y-2) (X+4,Y+2).CF,B:RETURN
LINE(X-4,Y-2)-(X+4,Y+2) ,CF,BF :RETURN

PSET(X.Y) .CF:RETURN

LINE(X-1€,187)-(X+19,Y) ,CF,B:RETURN

LINE(X-10,187) (X+1@,Y),CF,BF.RETURN

LOCATE 25,1:PRINT SPC(79):LOCATE 25,1.1:RETURN

OR ERL=38¢ THEN BEEP:GOSUB 999.

a value!":FOR X=1 TO B@®:NEXT.

THEN RESUME 167 ELSE RESUME 387

THEN BEEP:GOSUB 999:PRINT"Give a filename!'"

PRINT"Give
IF ERL=160
IF ERL>600
FOR X=1 TO 800 NEXT:

IF ERL<635 THEN RESUME 615 ELSE RESUME 635

GOSUB 999:PRINT"Off the screen - moving you back one
BEEP.FOR N=1 TO &688:NEXT N

IF P»>23 THEN P=23 ELSE IF Q<1THEN Q=1 ELSE IF Q>80 ELSE
IF P<1 THEN P=1

RESUME 228

",
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HUG Price List

The following HUG Price List contains a list of all products in the HUG Software Catalog. For a detailed abstract of these
products, refer to the issue of REMark specified.

Part Daseription Salling Part Deseription Selling Part Deseriptian Selling
Mumber of Produgt Price  lssue Number ol Product Price  I5sue Number of Product Price  lssup
865-1083-137] Disk XVI Misc HB/HBS ... ...... 20,00 1 885-3029-375% ZD0S/MSDOS HUG Bg. Print Spool .. . 20.00 66
HDOS HARDCOPY SOFTWARE BES-1080-(37)  Disk XVIIl Ufisc HEMBS . ... 2000 20  885:3032.37§  MSDOS Halley's Comet Locater . . 20.00 70
885-1008 Valume | Documeniation ... 9,00 885-1090-037]  Disk XIX Unilites HG/HBS . ... 2000 22 885-3035-375§  MSDOS SPELLS & SPELLSF ..., 20.00 72
aGs-1013 Yolume || Documentation  ........ 12.00 885-1092-[37}) Relocating Debug Toel HA/HaS . .. 30.00 14 BB5-8039-375§ MSDOSOPATH . ................ 2000 74
885-1015 Voiume |{l Documentation 9.00 B85-1098 HB Color Graphics ASL: . 20,00 19 885-8040-375§  MSDOS HELP Programs cei. ... 2000 T4
885-1007 Volume 1V Documentation ... .. 12.00 8 8B5-109¢ HE Color Graphics Tiny PASCAL .. 20,00 19
985 1058 Volume V Oocumentation ... 12.00 885-1105 HDOS Dvice Drivers H8/HEQ 20.00 24 § All program files run on both
885-1116 HDOS Z80 Debugging Tool ........ 2000 z7 33 Program files run partally on both
MISCELLANEOUS HDOS COLLECTIONS 885-1110-(37]  OHBASICSupport ... . ...20.00 29 PC/IBM COMPATIBLE
885-1120-37)  HDOS “WHEW Utilities . ....... .. 20.00 33
885-1032 Disk VHBHO .. ... 1800 8  g5q4p HDOS Hard Sec Sup Pkg 2 Disks .. 30.00 37 885-8001-37  MSDOS Keymapper ... ... 20.00 59
883-1044(07) DSk VI HO/HBY ................ 18.00 885,112 XMET Robot Cross Assembier . . 20.00 40 9885-6002-37  CP/EMuator Il & ZEMulator ... 20.00 59
886:1064.(7)  Disk 1X HB/ED Dis 18.00 8651126 HOOS Utifities by PS: ............ 2000 42  8985-6003-37  MSDOSEZRLOT ... ........ 200065
805-1066-{37)  Disk XHBM3 ... oo 1800 10 ggn.442737]  HOOS Soh Seclor Suppord Pkg . . 30.00 45  885-6004-37  MSDOS CheapCalc .............. 2000 67
885-1089 Disk Xl Misc HB/HBY c .. 1800 B85-1120-(37) HOOS DISKVIEW .. oo 16.00 46 B85-6005-27 MSDOS Skyviews ... ..., 20.00 67
GAMES 985.1129.[37)  HDOS CVT Color Video Terminal . 20.00 46 885-6006-37 MSD0S Cardcat ..., 20.00 €9
885-8001 SE (Screen Editar) o 7500 28 B885-6007-37 MS00S OND (Dung. & Uragons} 20.00 70
HDOS 865-8003 BHTOMB o .. 2500 28 885-8033-37 MSDOS Fast Edit . ......... ... 2000 62
885.R004 UpuLIP B . . 75.00 28 885-8037-37 MSDQS Grade ........ .. 20,00 70
EE§-101U nguenture sk HB/MBI 10.00 4 085-8006 HDOSSUBMIT oo 20.00 31
Bus-1029-(37)  Dish Il Games 1 HO/HB9 ......... 1600 8 495.8007 EZITRANS. T 5000 30 PROGRAMMING lAHGUﬁﬁES
S50 Ointcllt Gomen 21RMRY 1800 8 gas 8015 HOOS TEXTSET Farmater ... ... 30.00 42 HDOS
885-1041 DIsk IV MUSIC HG Oaty .. 20002 gesgnyy HDOS Programmers Helper ... ..... 16.00 42 . . -
885-1067-(37) Disk XI HBM!QJ‘H%Q Game? Fi 18.00 12 885.8024 HDOS BHBASIC Utilities Disk .  16.00 46 885-1038-[27] Wise on Dls.k HB/HES ... 18,
885-1068 Disk Xl MBASIC Graphic Games 1800 10 885-1042-(37]  PILDT on Disk HG/H83 .......... 19.00
gg;-'lgg-{;;] g:; E;’II :“EBSIC Graph Games . ... ?ggg 1; cP/M ::5-13?: i Fcﬂ%;léggliﬂ'lﬁg uDislii A o ;:gg ;.;i
-1 1 /HBU Digk 4 1 S | 3-1078-| H ssembler 4
it ey i 885-1210-37)  CP/NI £D (same 35 885-1022) .....2000 0 goo oo oSl g e o
S Sy Do AOOSHAGNID | 00020 SSIEIR  COMUMGSHARES .. 2002 g iogeiy)  Tuy HOOSFASCAL WA 20001
- =137 E 2 G -1094 HDOS Fig-Forth HB/HEB3  .......... 40,00 16
ma gsmecomn ann S SEMGMLNML D05 s s ooew
8851133,  HDOS Action Games HB/HBY ooy SN HRUNHDRS Emusted Deis ... 400030 ggacygay HOOS SMALL-C Compiler ......... 30.00 63
eI o Calor Binfera 6o 000 2u  BES1ZZS{37|  CPIM Disk Dumo & Edit Uty ... 30.00 40
8851124 HUGMAN & Movie Animation Pig . 2000 41 Soo1226-37)  CPM Utiliiesby PS: ... 2000 40 pp/y
665-1129 WAZEMADNESS 12000 41 Gt IST]  AMET By Grnss Amsermller « 204 865-1208-[37)  CP/M Fig-Forth HB/HBY 2 Disk 40.00 16
s Gortatle . 00045 085120037)  CPMFuncion Key Mapper .......2000 4 8851208 [3?E i EESIE . 3 e SR
TG M b 2000 55 851231371 Cross Ret tiites for MBASIC ... . 20.00 43 i ST
. L S e, 865-1202-(37)  CP/M Colos Video Terminal ... ... 20.00 46
885-0009-{37]  11DOS & OP/M Galactic Warrior . .. 20.00 32 3 BUSINESS, FINANCE AND EDUEﬁT[ﬂN
8658022 HDOS SHAPES . ae WEDAS DN GAADORYDOR gt
oot D08 $pace DIGp ~vrrrr e, 1000 49 BOTIZIT CPAMUNes .. .......2000%  HDOS
Q59002197 HDOS Costle e D e 8524537 CPMBSKEVMAP .. ....200063  gee o T "
: : 885-12461-37]  CPIMHUGFileManager&Utliies . 20.00 64 gae 104 Boroonsl Ataaut HEABO DRk . 4800
CP/H 805-1247-37 CP/M-85 HUG Bhgrd Print Spooler .. 20.00 67 gae 4n4g Income Tax Records H/HBA Disk . 18.00
885.1206.(37]  CPIM Games Disk oo gy 8800137 CPAMBEKEYMAP ... . ........ 200031 ggs 05537 MBASIC Inventary Disk H/HES ... 30.00
883:5002:37  GR/M-86 HUG Editor £ 200052 ggg 1056 MBASIC Mail List ... ....... 30.00
883-1209-|37) CP/MMBASICD&D .. ....,,,vv.... 20,00 19 285.5003-97 CP/M-86 Ulilities by [ 20.00 54 885-1070 D R Home Bl aahig5 0
s ot S b 20020 ga5:500097  CPM 8080 To 8088 Trass, & HFY: . 2000 64 885.1071-[37]  MBASIC SmBusPk HUHIOHEBS ... 75.00 17
885-1220-37)  CPMAction Games. ... ... . 200032 gu5000.37  CPNGHUGBkgrd PrimSpool .. 2000 65 gec yoo1ian  Grane/Scare Keeping HBHES ...... 30.00 14
895-1222{37)  CPM Adventure .. oo 100088 gagpnigy3;,  CPwi Fast Edoy & Bg Eddy ... 2000 43 885-1097-{37)  MBASIC Quiz Disk HO/HBS ... 2000 18
883-1227-137)  CP/M Casino Games ... 200038 gge 5015.137)  DOCUMAT and DOGULIST ... ... 20.00 43 851118371  MBASICPayroll .. .. 50.00 30
885-1226-]37)  CP/M Fast Action Games  .........20.00 39 85.8025.37 COI-85/86 Fast Eddy . ... 20 00 49 ol e yl:alc MGALLLEES Y 20-00 i
bt B o s N e S
8995-1246-(37]  GPMFUnDIsk Il ................. ®00 63 7008 oS S0 e R
7005 885-3005-37 £00S Etchdump A 20,00 39 885-8007 HDOS SciCale .................. 200050
. 885-3007-37 Z00S CP/EMulator .. ..onnninn, 20.00 47
e e omahicGame. ... SO0 8T GA5.300837 200G Utites ... 00047  CP/M
-3011- ; BSN0MGT  ZDORHEYTR +rovese e wrenvees 2000 51 ggs 1258(3;!  CP/M MBASIC Payroll ....... .. 60.00 31
805-3011-47  Z00S ZBASIC Games Disk ... 2000 ggsa09.37 200549005 Uselul Programs | ... 3000 63 gac 12 iir  Gom CheanGalc 20,00 47
BSCITAT 2008 ContestGanec Dis 00 885-3023-37  Z0OSMSDOSEZPLOT .. ... 2000 83 goc 1o39.137]  Spread SN, Contest Disk | ... .. 2000
B85-3026-37 MSDO0S SMALL G Compiler ...+ 25.00 65 1940
UTILITIES BSI03  Z00SS00SZ100PCEMUAI 400D 6 oo toerian  oneny o comes Ol .. 2000
HDOS EAIAL OO0 ADERS s e 2000 69 gg5 124537  Spread Sht. Contest Disk IV ... 20.00
885-1022-(37)  HUG Edior (ED) Dish HO/MO9 ... 20,00 20 985303437 Z00SMS00S 2°C Sugpor Pkg ... 1000 72 g5 1o43.137)  Spread Shi, Contesi Disk V. ........ 20.00
8851026 RunoH Disk HB/HB9 13500 UMY INSTIACY.  osoivonnss 053 yas 124437 Spread Sht. Contest Disk VI ... . 20.00
885-1060-13/,  Disw VII HGHES . . 1800 GASEMS-37  MIOOSDOCUNATadDOCULST 2000 % gacgnytfar]  COMCHBERON ..yvecevonosrnnes 250002
885-1061 TMI Load HE8 ONLY Disk . co... 1800 B85-8036-(37 CPMGrade ........oovvns .. 200070
885-1062-.3,, Disk VIl HB/HBS {2 Disks) . 7500 J’UZIM ZDGS/MSBUS H}ZIS!] PC MSDOS {27
8851063 Floating Point Disk HO/H89 ... .. 18.00 885-3012-376§  ZDOSHUG Editar ... ... ~..200052  ZDOS
4851060 Fix Pant Package HB/HB8 Disk . . 18.00 10 685.3014-378§  ZDOS/MSDOS Utilities ! ... .. ... 200054  8g5-3006-37  ZDOS CheapCalc .. ... .. 2000 47
889-107 0 HOOS Supeort Package HA/HE3 ., .. 6000 885-3016-37§ Z00S/MS00S Adventure  ........ 10.00 57 #85-3013-37 ZD0S Checkbook Manager ... ... 20.00 54
885.1077 TXTCON/BASCON HB/MBO .. ..., 1800 885-3020-37§ MSDOS HUG Menu System ... 20.00 62 BB5-3018.37 7005 Contest Spreadsheet Disk ... 25.00 58
885-1U/9{3/)  HDOSPageEailor ........... 250015  865-3021-07§§  ZDOS/MSOOS Cardeal ........... 2000 63  §82-8028-37  ZDOSSGiCAlc .. ....... .......20.00 50
885-1080 EDITX HEM19/HBG Dusk .. ...... ... 20.00 885-3024-37§ ZD0S/MSDOS BOBO To 8088 Trans 2000 64 B85-8030-37 Z00S Mathilash ... 20.00 55
885-1082 Programs for Printers HA/HAG 2000 885-3025-378§  ZDOS/MSDOS Misc Utilities . . .. 20.00 64 Continued on Page 83mr
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HUG P/N 885-8041-37
L9 121" 1 ) & JR—G——————————————————————. /.. |

Introduction: This software package, called Orbits”, is a set of
simulation programs which show what possible orbital paths
look like and how satellites move while orbiting in these paths.
Fach colorful ellipse pattern that is created, with its moving
satellites, hasa beauty allitsown. Now we can see the harmony of
the spheres! This package was written (over a years period of
time) to help students visualize the basic mathematical concepts
involved in orbital mechanics.

Requirements: This package will run on an H/Z-100 with ZDOS/
MSDOS version 1.25 or higher. The hardware also requires 192k
of memory, as well as 64k color RAM chips installed on the video
board. The monitor can be monochrome, but color displays are
much easier to interpret. More than one disk drive will be useful
for data storage, but is not required. Printing is optional; any

TABLE C

Product Rating

10 - Very Good
9 - Good
8 - Average

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

- Has hardware limitations (memory, disk storage, efc.)

- Requires special programming technique

- Requires additional or spacial hardwars

- Requires a printer

- Uses the Spacial Function Keys [1.12.13.etc.)

- Program runs in Real Time*

- Single-kaystraka input

- Uses the H19 (H/Z89) escape codes [graphics, reverse video)

7
6
5
4
3
2
1
0

Real Time — a program that does not require interactivity with the user This
term usually refers to games that continue to execute with or without the input of
the p'ayer, e.g. p/n 885-1103 or 885-1211(-37] SEA BATTLE

NEW
PRODUCTS

HUG

printer will print the data tables, but an MPI 99 or compatible
printer is required to use the included printscreen function.

The following programs are included on the HUG P/N 885-8041-
37 ORBITS disks:

Disk A

ORBITS .DOC ORMEC EXE
ORSYS .EXE SETUP EXE
SETUP FIL ORBEND .COM
README .DOC

Disk B

AMOR .ORB APOLLO .ORB
DEMO10 .OSY DEMO3 .OSY
DEMO4 .OSY DEMO5 .OSY
DEMO6 .0SY EARTH .ORB
FAYE .ORB HALLEY .ORB
HIDALGO .ORB JUPITER .ORB
MARS .ORB MERCURY .ORB
NEPTUNE .ORB ORBEND ASM
ORMEC .BAS ORSYS .BAS
PLUTO .ORB SATURN .ORB
SETLIP .BAS URANUS .ORB
VENUS .ORB

Program Author: Larry MacNeil

Program Content: ORMEC was written to help people visualize
the mathematical concepts presented in Kepler's Laws. Given
any 2 out of 7 elliptical parameters that describe an orbital path
(semi-major axis, semi-minor axis, linear eccentricity, semi-latus
rectum, eccentricity, radius at perigee, radius at apogee), the
program solves for the other 5 parameters. If the central mass is
also given, the program will solve for the velocities of a satellite at
apogee and perigee, and for the period of the orbit. Then, color-
ful graphic displays, in high resolution, 640 X 480 interlace mode

ORDERING INFORMATION

For Visa and MasterCard phone orders; telephone Heath Company Parts Depart-
ment at (616) 982-3571 Have the part number(s}, descriptions, and guantity
ready for quick processing. By mail, send order, plus 10% postage and handling
($1.00 minimum charge, up to a maximum of $5.00, UPS is $1.75 minimum -- no
maximum on UPS. UPS Blue Label is $4.00 minimum.), to Heath Company Parts
Depariment, Hilltlop Road, St. Joseph, MI 49085. Visa and MasterCard require
minimum $10.00 order

Any questions or problems regarding HUG software or REMark magazine should
be directed to HUG at (616) 982-3463. REMEMBER-Heath Company Parts Depart-
ment is NOT capable of answering questions regarding software or REMark.

NOTE

The [-37] means the product is available in hard-sector or soft-sector.
Remember, when ordering the soft-sectored format, you mus! include the
“-37" after the part number; e.g. 885-1223-37.
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The H89 SPEED Center

(4MHz mod $45 )

An easy 1o install plug-in module. No trace cutting or soldering.
Speed may be toggled with software. Includes a replacement
ZB0A (4MHz). Includes CP/M software support for Heath, CDR
Systems and Magnalia. Call or write for info on HDOS support.
Goeci!y disk formal. /

(6MHz mod $59\

Similar 1o our 4MHz modification, but increases the CPU speed
to MHz. Requires some soldering on the CPU board. Includes
a replacement ZBOB (6MHz). May require replacing additional
parts. Some technical knowledge is recommended for installa-
\ticn. CP/M support only. Specify disk format. P

(CDR Super RAM 89 i

Make your H89 a speed whiz with this board and the included
RAM drive software. With our BMHz mod and the RAM drive, the
Heath BIOS assembles (using MAKEBIOS) in less than 112
minutes! Note our discount prices!

Main board w/o RAM - specify disk format......5175

Expansion board wo RAM...................569

Main board w/S12KRAM. ..........covvvinnn $239

System w/MEGABYTE RAM. ...... RO x|

Clockoption................ TR e o
\SCSI oplion...............................$85/
\

(REP3 - Automatic Key
Repeat

Stop wasting time - make full use of the repeat function just like
the Z100. Simple plug-in installation on your keyboard
assembly. Hold any key down for half a second and the key
begins repeating, Combine this with our 4MHz mod and make
WordStar fly! Provision for a defeat switch.

Kit. . $35

KAssemb!ed ................................ $45 Y,

(WSPATCH $20

Adds H19/HBS function key palches to versions 3.0 or 3.3 of
WordStar. Key functions similar to the PIE editor. Includes provi-
sion for redefining the keys by the user. Also includes a printer
\ driver for the Epson MX80/FX80 printers.

(EMULATE 3

Allows the H89 o read/write to the following disk formats.

N

(CDR Controllers

Double density disk controllers. Includes board, instruction
manuals, ROMs and software. Allows control of 5 and 8 inch
drives. Includes BIOS source code and some useful utilities.
Please include your CP/M s/n when ordering.

Forthe H89 FDC-880H...............cooon. $349

. J

(ZCPR3

We are licensed by ECHELON, Inc. to distribute the Z-System
for the Heath market. This includes the ZCPR3 system with sup-
porting software utilities, the ZRDOS-plus BDOS replacement
and applicable documentation. Comes already installed and in-
cludes a bootable disk ready to run.

ZCPR Gives you many features found in UNIX and MSDOS. The
ZRDOS is not in the public domain and gives you automatic
logon of disks. No more “BDOS ERROR ON B:" messages just
because you forgot to do a A C after changing disks.

Available for Heath BIOS 2.2.03 and .04 and for CDR BIOS.
Check for availability of other BIOS configurations, Call or write
for a brochure on this excellent product.

kZCPRS - specify format and hardware. .. .......

rNEWWORD = the better word

processor from NewStar Software

Faster than WordStar, same commands as WordStar,
MailMerge feature is built-in, supports more printers, has an
undelete function and excellent documentation. Includes WORD
Plus spelling checker by Oasis - normally a $150 item by itself!
We offer this package at discount and also include a func-

K20663 Ave. 352 Woodlake, CA 93286

Chrix Eagle | Morrow MD Superbrain Jr, ;
:Mpm Epgm oX.10 NCR DacMate 5 Te!pewdeo tion/cursor key‘ patch for the H19/H89.
Beehive Tor Fuilsu GPIMB6  NEC PG-8001A  TRSB0-) GP/M CP/M - specify format...................... $115
coR 18M CP/Ma6 Osborne 1 TRSE0-3 CPIM MSDOS - specify computer................. $195
Cromemco IMS 5000 Qirona TRSB80-4 CPiV k /
DEC VT180 Kaypro |l PMC MicroMate Visusl 1050
DEC Rainbow Magnohia RoyaliAdier Xerox 820 /'_ ™
Sanyo 1100 Zorba
Now includes 44 formats! Uses a moedified BIOS which is includ- DI SKETTES )
ed with the program. Allows reading of 40-lrack disks in an ;"gggtggh;gf:afz !abe’td'Ske“es at an 900”;1’;1;!!;”09- n
80-track drive. " ardsector........0000s ox of ten
ForH37 withHeathCP/M. . .........covvunnnn $59 SN PSDD; s csssi e  e e $18/box of ten
E?"r CEI:l BII&PS 2.9l‘! ..... A R DR T $49 8’'SSDD.......... ceveraeiea el $26/box of ten
eck for Magnolia version. MDSDD. ..
\ 9 ) \8"DsbD $29/box of tey
/ R
ANALYTICAL Specity Disk Format on Software
CALL OR WRITE FOR CATALOG PRICES SUBJECT TO CHANGE
p Fl o D U c T 5 209/564-3687 Terms: Check or Money Order - VISA/MC - C.0.D.

Add $3 per order for shipping and handling
California residents add 6% tax

A




CF

H/Z-100 B

A Configuration Ultility

For The H/Z-100

Jeff Kalis
1920 Sylvan, SE
Crand Rapids, MI 49506

Where 1 work, we have about a dozen Z-100 computers doing
all sorts of things. Most of all, they are used by engineers in the
development of programs to control our processor-based prod-
ucts. These programs are assembled using cross assemblers and
burned into PROMs or used to have a dedicated processor
made. Needless to say, these Z-100's get connected and discon-
nected from different equipment all day iong. The only problem
with this is much of the equipment does not use the same 1/O
configuration. This meansthe CONFIGUR.COM program needs
to be run for each different piece of equipment. No real serious
problem, but it’s time consuming, and you can’t make the
changesinabatchfile. Itisalsoinconvenient notto be able to see
what the current configuration is. Hence the need for CF.

CF has four modes of uperation. The first mode is just a short help
message and is invoked by entering ‘CF 7" at the command
prompt. A message will come up explaining the four modes.

The second mode will allow you to see what the current con-
figuration is. Entering ‘CF’ by itself at the command prompt will
result in the configuration of both the PRN and AUX devices
being displayed on the CRT. If the device is configured parallel,
this is reported, as well as which connector it should be hooked
to. When the device is serially configured, the baud rate, word
length, parity, number of stop bits, and hand shaking protocol, as
well as the port and connector is displayed.

Entering "CF S <d:filename.ext>" will save the current PRN and
AUX device configuration on drive d: in the file filename.ext. If
filename . ext exists, itwili be replaced. If different configurations
aretobe saved on disk, use the CONFIGUR.COM program to set
up the desired parameters, then save them to different files on
disk. This way many different cunfigurations can be saved.

Toreconfigure the computer to one of the saved configurations,
just enter ‘CF <d:filename.ext> where filename.ext is the name
of a file saved with the S option discussed above, and d: is the
drive where this file is located. This is the fourth and last mode of
operation for CF.

CF will work for ZDOS version 1.x and MS-DOS version 2.x on
any H/Z-100 computer. The changes made by CF are only made
to the computers memory, and the next time the system is
booted up, these changes are reset. Because CF calls a couple
BIOS routines directly, this program will not run on any other
machine. Such is the nature of direct BIOS calls. Speaking of
B10S calls, anyone who picks up the MS-DOS version 2 PRO-
GRAMMER’S UTILITY PACK from ZDS should take note. The
B1OS entry points as listed on page 8.20in table 8.3 are wrong. If
you need to use adirect BIOS call, be sure to get the information
from the BIOS SOURCES disk that comes with the PACK, instead
of the manuai.

Let me take a moment here to talk about BSE100.EXE. This is the
Basic Screen Editor that comes in the UTILITY PACK. This article
was written with BSE100 and | rather like it. It’s nut a WordStar,
but it sure beats the pants off EDLIN. | like it because it's pretty
fast and only takes up about 26K on the disk, unlike WordStar
which needs about 100K. At the time | wrote this, the PACK was
selling for $74.00 and | would recommend you buy one. There
are many more utilities that come with the package, as well as all
the information you would probably need about M5-DOS ver-
sion 2.

The listing for CF that follows contains a liberal amount of com-
ments, so foilowing the code should not be to difficult, When
typing in the source code, feel free to eliminate any or all com-
ments. This will cut down on the number of keystrokes needed
to enter the code.

Type in the source code using EDLIN or some other text editor
and save it under CF.ASM. Assemble it using MASM. Fix any
typos su MASM reports no errors or warnings when it finishes.
Next, link the program with LINK. Ignore the stack segmenterror
and convert the CF.EXE file to a .COM file using EXE2BIN. This
can be done in one step by entering ‘FXE2BIN CF.COM’,

Those of you who do not wish to dive into the inner workings of
CFcan skip ahead, because nextis adiscussion of how CF works.
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And, for those who don’t want to wear there fingers to the bone,
send me a blank disk along with a buck and I'll return your disk
with a copy of CF and a copy of the source code. Sending me just
$6.00 will get you a new DSDD disk with the files on it.

Let’s discuss the configuration process first. | would like to direct
you to the ZDOS manual page 6.22 for a general description on
configuration and the need for logical devices. What CF does is
take the group of information in the configuration tables and
either save it, display it or change it. The operating system uses
this information to develop the correct signals and protocol to
talk to whatever is hooked up to the 1/0O ports. These tables are
stored somewhere in 10.8YS, however, there happens to be a
pointerinthe BIOS entry area that tells us where these tables are.
The first EQUate in the program is the offset into the BIOS seg-
mentwhere this pointeris located. The next two EQUatesare the
offsets for the PRN and AUX configuration routine entry points,
A few more EQUates follow defining the function calls used
along with a couple of ASCII characters.

Thesegmentregistersare set up fora COM fileand the FCB'sand
program start location are ORGed. The first instruction CF will
execute will be a jump to skip over our data. Next, we save
storage for the table pointers, then store the configuration rou-
tine addresses to be used laterinan indirect subroutine call. CF's
messagescome next, From the iabel PT11othe label RUN are text
strings that will be used to display the configuration information.
These strings must have the exact number of spaces in them or
you'll get some strange messageswhen the program is run. This is
becausethe datainthetablesarecoded and these codesare used
to create offsets into the text strings. If the text lengths are not
right, the message will not start printing in the right spot.

The next thing CF will do is get the location of the configuration
vector table. This address is loaded into the Sl register. The first
pointerinthetableis for the disk vector. We want the second and
the third pointers for the PRN and AUX tables, respectively,
These addresses are stored in the area we reserved earlier.
The input command that invoked CFis copied to location 80 hex
by ZDOS, so now we can check that input and determine what
function to perform. If nothing other than ‘CF’ was entered, the
program jumps to display the current configuration. If a ‘2" was
entered, the help message will be displayed. When both of these
checksfail, CFlooks for the firstnon-space character. Ifitisan‘S’,
then CF looks for a space to follow it. If a space is there, the pro-
gram goes to the save portion of the program. It goes to the load
portion if any other input was entered.

The save function will save the current configuration in a disk
file. The filename of this file will be in the secondary FCB at 6C
hex, because the primary FCB at 5C hex contains the ‘S’. CF
movesthe filenameinto the primary FCB while at the same time it
checks forwildca:d specifiers. CFwill not let you name an output
file that hasawildcard in it. Next, this file is created, the informa-
tion retrieved and written to disk. The file is then closed and the
program terminated. The subroutine to retrieve the configura-
tion data simply moves this data to the Data Transfer Area (DTA)
atlocation 80 hex. The record size issetto 70 bytes, because that is
the length of the two combined data tables.

The load information function is just the reverse of the save func-
tion. The filename is in the primary FCB when CF is invoked, so
this file is opened and the first 70 bytes are copied to the DTA.
This data is then moved to the configuration tables. This does not
fully accomplish the task of changing the configuration. Two
BIOS routines have to be called upon to finish the job. The calls
are made to the indirect locations that were set up earlier with
the locations of the BIOS entry points. One call for each device

and that 1akes care of that. The BIOS calls are described on page
.38 in the ZDOS manual.

Last, but not least, is the display function. The data is moved into
the DTA and then it is analyzed, decoded and printed on the
CRT. Pages 1.39 through 1.41 in the ZDOS manual lists the defini-
tions for the PRN and AUX devices. If the device is configured for
parallel operation, then only the port address and plug connec-
tion need to be reported. On the other hand, if it's serial, thereis
a whole bunch of stuff to display.

ifthefirstbyte in the tableisotherthana1ora2, amessagewillbe
displayed stating the device has an unknown configuration. CF
only understands a 1 or a 2 as the first byte in the configura-
tion table.

The way CF decodes most of the configuration data is to get the
code for a particular parameter and generate an offset into the
list of strings for that parameter. Take for instance, a baud rate
code of 6 (see page 1.40 in the ZDOS manual). This represents a
baud rate of 300. CF will take the code, in thiscase 6, and multiply
it by the length of the baud rate strings stored in the messagc
area. The baud rate strings are also 6 characters long. After the
multiplication, the offset is 36 characters from the start of the
baud rate string storage. CF will point to this location and then
call the print string routine function call, hence the reason for
the ‘$’ character at the end of each string. Remember the ‘¥ itself
must be counted as part of the string when figuring the offset,
because it does take up a byte in memory.

The port where the device is connected could be any port in the
system, so a provision is made to display the port number if it is
not one of the three standard port addresses. The plug number
on the back f the H/Z-100 is also displayed if the port is one of
the three standard ports.

CF has been well tested and | don't believe there are any bugsin
it, but if you find one or have any other problems with CF, feel
free to contact me and I'll try to help you out. Send me a note in
the mail or leave me a message through COMPUSERVE or the
HUG SIG. | don't get on there as often as | would like to, but
eventually I'll see your message. My COMPUSERVE ID is
75216,2023.

About The Author

}eff Kalis is a Quality Control Engineer for Rowe Inter-
national Inc. in Grand Rapids, Michigan. Through his job he

has become well versed inassembly language programming
using several different processors including the F8/3870,
6502, 8748, 8085, and the 8088. He hasa Z-100 at home, as well
asone at work. Hisinterestsinclude computers, tropicalfish,
baseball and most of all his wife and two kids.

Listing 1
PAGE 60,132

'CF' ~ CONFIGURATION UTILITY
Version 2.0

Writen by Jeff Kalis
Nov. 1984

; CF will report the current system configuration for

: the PRN and AUX devices by entering 'CF'

, When 'CF 5 filename.ext' is entered, the current

; configuration is saved on disk in the named file

; If 'CF filename.ext' is entered, the system configur—

; uration will be changed to the data from tne named flile

46

REMark  April » 1986



'‘CF 7' will cause a short help message to be displayed.

Wher the need to change configuration is frequent., the

. CONFIGUR utility is bothersome and cannol be included

in a batch file CF solves these drawbacks by saving
the configuration tables for the PRN and AUX devices
in a file on the disk so confipguration is easily changed

: CONFICUR must be used to initially set the system then

. use CF to save it

Any number of different configura-
tions can be saved,

LR} wm

PROGRAM EQUATES

CTADDR EQU BO61H ; BIOS location with pointer to
vector tables
PRNFUNC EQU @@4BH , BIOS entry point to configure
the PRN device
AUXFUNG EQU @94EH ; BIOS entry point to configure
the AUX device
BASE_SEC EQU 2040H . BIOS base segment address
REC_LEN EQU T8 , Lengih of configuration tables
for PRN and AUX
DTA EQU PABEH ; Default data transfer address
LF EQU 12 , ASCII line feed
CR EQU 13 , ASCII return
PSTRNG  EQU 9 ; function call to print a string
OPEN EQU OFH : function call to open a file
CLOSE EQU 10H . function call to close a lile
READ EQU 14H . function call to read a sequen-
tial file record
WRITE EQU 15H ; function call to write a sequen-
tial file record
CFILE EQU 16H , function call to create a file
ESC EQU 1BH , ASCII escape
B2D0OS EQU 28H ; system interrupt to return to dos
SYS_CALL EQU 21H . system interrupt to execute a
function call
1 44w SET UP FOR COM FILE *s=
CODE SEGHENT
ASSUME GS:CODE,DS:CODE,ES:NOTHING
ORG B85CH
FCB1 DB ] . Location of primary FCB
ORG @R6CH
FCB2 DB 5] . Location of secondary FCB
ORC P108H . Program start location
START. JMP RUN ; Jump over the data area
¥*% DATA STORAGE **+
PRN_VEC DV 3] , storage for address
of PRN table
AUX_VEC DW 2 ; storage for address
of AUX table
PRNF DW PRNFUNC, BASE_SEG, indirect call to FRN
configure routine
AUXF DW AUXFUNC BASE_SEG; indirect call to AUX
configure routine
; =** MESSAGE STORAGE *=*
ERR1 DB CR,LF,'Illegal filename' ,CR,LF,'S$'
ERRZ2 DB CR.LF.'Unable to open input file' ,CR.LF,'§’
ERR3 DB CR,LF, 'Error writing file to disk',CR,LF,'$§'
ERR4 DB CR,LF, 'Unable to open ocutput file' ,CR,LF,'$§'
0Kl DB CR,LF, 'Function complete'
CRLF DB CR.LF,'$'
; *** CONFIGURATION MESSAGE STORAGE ***
PT1 DB CR,LF.ESC,'p PRN: ', ESC,'q configuration §'
PT2 DB CR.LF.LF,ESC, 'p AUX" ' .ESC,'q configuration §'

—
UNK1

DEV1
PARL
SER1

BAUD

WRDLEN

SBITS

0DD

EVN
DISA
PJ1

PJ2
PJ3
PXX
PXH
PXL
HNDTBL

HELP

RUN:

DB

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

DB
DB
DB
DB

DB
DB
DB

DB
DB
DB

DB

DB
DB
DB
DB

DB
DB
DB
DB
DB
DB

DB
DB
DB

DB
DB

DB
DB

DB
DB
DB
DB

DB
DB
DB

PUSH
MOV
MoV

LR R

o

'has an unknown device assignment', CR,LF,'§’

'is §'
ESC,'p PARALLEL ' ,ESC,'q on Port §'
ESC,'p SERIAL ',ESC,'q'.CR,LF,LF

WORD STOP' ,CR,LF
'BAUD LENGTH BITS PARITY PORT'
' ASSIGNMENT HANDSHAKE PROTOCALL' ,CR,LF,'$'
'45.5 §' , Baud rate strings ( 6 bytes ea)
‘50 81
s 41 st
11 §'
'134.5%'
'15¢ §'
‘300 §'
‘608 §'
'1200 §'
‘18090 §°
‘2000 §'
12400 $'
14800 §'
'960¢ §'
‘192p00%’
1384008
' 5 §' . word length strings
(14 bytes ea)
' 6 $
1 7 sl
L} 8 8'
L ¢ $ ; stop bit length
strings (8 bytes ea)
'1.5 §'
1 2 'I
' odd $' parity strings
(13 bytes ea)
' even $
‘disabled $'
‘A (J1) (E8H) §' , port strings
(18 bytes ea)
‘B (J2) (ECH) 8
' (J3) (EgH) $'
L} ll
I?I
'TH) $'
¥ % NONE =+ $' . handshaking
strings
! EXT/ACK $
' pCa/DC $'
'RTS positive (pin 4) §'
'RTS negative (pin 4) §'
'DTR positive (pin 28}3%"'
'DTR negative (pin 20)8§'

*w

HELP MESSAGE STORAGE

CR,LF,"'
Ver. 2.0

'CF ?<return>',14 DUP (' '},

'~ displays this help message'

CR,LF.LF

'CF<return>’',16 DUP (' '},

'~ displays current PRN' and AUX: '

'configuration' ,CR,LF,LF

CF - Configuration Utility'
By Jeff Kalis' R, LF,LF

'CF § <d:filename><return> — saves the

current FRN and’
' AUX: configuration' ,CR,LF
28 DUP ('
' drive «d:>',CR,LF,LF
'CF <d:filename><return>
the PRN: and AUX:'
' devices to the ' ,CR,LF
28 DUP ('

'], 'data previously saved'

"},'in the file <filename> on'

- gonfigures

in <filename> on drive <d;>',CR,LF,'$’

LR ]

BEGIN PROGRAM CODE HERE

ES

AX ,BASE_SEG
ES,AX
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—
SINZ

Mov SI.WORD PTR ES:CTADDR , First thing to do is
MOV AX,WORD PTR ES:|SI+2] ; get the configuration MoV FCB1+32,0 , Record #0
MOV WORD PTR PRN_VEC, AX i wvector table locations Mov FCBl+14 ,REC_LEN ; Set record size
MOV AX,WORD PTR ES:[SI+4] CALL LVINFO . Move the configuration
MOV WORD PTR AUX_ VEC,AX data to the DTA
POF ES MOV DX ,0FFSET FCB1
MoV AH ,WRITE ; Write the record
MOV BX.DTA INT SYS_CALL
CMP BYTE PTR [BX]. @. If there is nothing in
the input buffer, OR AL ,AL ; Branch il successful
JNZ CFH ; jmp to displuy the current JZ SIN3
JMP DISINFO ; configuration information
CFH: INC BX MOV DX, 0FFSET ERR3 ., Write error message if not
INC BX JMP EXIT
CMP BYTE PTR [BX],'?'
JNZ CF2 SINZ: MoV DX, OFFSET FCE1
Hov DX . O0FFSET HELP MoV AH,CLOSE ; Close the file
MOV AH  PSTENG Print the help message INT SYS CALL
if 7 was entered MoV DX ,0FFSET 0Kl , Print the function
INT SYS_CALL complete message
INT B2D0OS JMP EXIT and return to DOS
CFl INC BX MVINFO. , Subroutine to move configurution
CFR. CMF BYTE PTR [BX],' ; Skip uver spaces tables to DTA
JZ CF1
Hov AL, [BX] . Convert the Tirst byte MoV CX,REC_LEN . bytes to move
to lower case MOV DI,DTA . Destination
OR AL, MOV 5I,wO0RD PTR PRN_VEC , Source index
CMP AL, 'a! Il the first byte is MoV DX, BASE_SEG ; Segment start
not a 's' then SLP1- PUSH Ds , save old segment on
JNZ LINFO go to the leoad informa- stack
tion routine. WV DS,DX P new segment to DS
LODSE : Cet byte from 48:[SI|
CF3: ING BX ; The next byte after POP Ds restore old DS
the 'S' must be blank STOSB , Store byte DS:|DI|
CMP BYTE PTR [BX].' to stay in the save LOOP SLP1 ;loop till done
info routine else RET
JHZ LINFO ; Bo to the load info
routine LINFO: ; Load the specified file and move the
SINFO. , Save the configuration data in the gonfiguration
filename specificd. data to the tables then call the
5 'S' was entered as the first filespec configuration routines.
and was .- .
placed in FCBl  The filename we want oy DX,OFFSET FCBl ; Open the file
would be moy AH, OPEN
in FORD INT 5Y5 CALL
MOV CX. 12 OR AL, AL ; Check for proper open
MOV DI,OFFSET FCBL ; kuve the filename into Jz LIN
the default FCB
10V SI,OFFSET FCB2 while checking for MOV DX,OFFSET ERR2 ; Error if not
wildcard characteis JHE EXIT
FMOV. LODSB
CMP AL, ¥ ; Is char '+ L2
INZ SIN1 Mov FCB1+32 .8 ; Record #8
MOV FCB1+14 ,REC_LEN ; Set record size
OUT1. MOV DX,OFFSET ERRl , Print illegal name Mov DX, OFFSET FCBI _
message if g MoV AH .READ . Read the first record
EXIT: MOV AH,PSTRNG ;  wildecard was found INT SYS CALL
INT SYS_CALL
INT B2DOS . Return to DOS MOV CX ,REC_LEN ; Number of bytes to
move
SIN1 CMP AL, ‘7" , Is char '7' MOV BX,WORD PTR PRN_VEC , Destination offset
JZ QUT1 MOV AX ,BASE_SEG Destination segment
STOSBE MOV ES AX into ES
LOOP Faiov ¢ Loop until sll 12 bytes MoV 5I.DTA 3 Source location
are moved LLF1 LODSB . Get & byte from DTA
MOV ES:[BX],AL , Store it in table
MOV DX ,0FFSET FCB1 INC BX
MOV AH . CFILE ; Create & new file LOGOP LLP1 ; loop until done
INT SYS CALL
wov AX  B830gH
OR AL, AL ; Check for successful open MOV BX ,WORD PTR PRN_VEC
Jz SINT branch if it was 0K CALL DVORD PTR PRNF , Call PRN config-
uration routine
MoV DX,0FFSET ERR4 , Point to 'unable to WOV AX,0308H
open' message oV BX ,WORD PTR AUX_VEC
JHP SHORT EXIT then back to DOS CALL DVWORD PTR AUXF ; Call AUX: configura-
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JMP
DISINFO:

CALL

MOV
MOV
INT
MOV
CALL

MOV
MOV
INT
MOV
CALL
JMP

ANALYZE:

MoV
CMP

JB
UNKNOWN : MOV

Mov
INT
RET

CONT1: MOV
MoV
INT
MOV
DEC
JZ

PARALL: DEC
JNZ
Mov
MOV
INT
ADD
CALL
MOV
MoV
INT
RET

SERIAL: MOV
MOV
INT
ADD

MOV
AND
MOV
CALL

MOV
ADD
MoV
INT

ADD

MOV
MOV
AND
SHR
SHR
MOV
CALL
ADD
MoV
INT

MOV
MOV

SHORT SIN3

MVINFO

DX ,0FFSET PT1
AH , PSTENG
SYS CALL
BX,DTA
ANALYZE

DX .OFFSET PT2
AH, PSTRNG
SYS_CALL

BX .DTA+35
ANALYZE

SING

AL, [BX]
AL,Z

CONT1
DX, 0OFFSET UNK1

AH,PSTRNG
5YS CALL

DX ,OFFSET DEV1
AH, PSTRNG
5YS_CGALL

AL, [BX]

AL

SERIAL

AL

UNKNOKN

DX, OFFSET PAR1
AH , PSTRNG
SYS_CALL

BX,2

CHKPRT
DX,0FFSET CRLF
AH,PSTRNG
SYS_CALL

DX, 0FFSET SERL
AH PSTRNG
SYS_CALL

BX.4

AL, [BX]
AL, GFH
AH .6
TIMES

DX, OFFSET BAUD
DX, AX

AH, PSTRNG
SYS_CALL

BX.2

DX,0OFFSET WRDLEN

AL, [BX]
AL,GFH
AL.1

AL,1

AH, 14
TIMES

DX, AX

AH, PSTRNG
SYS_CALL

AL, [BX)
cL,6

tion routine
DONE

; Cet the configuration data from the tables and
display the analysis on the CRT

, Move the configuration
data to DTA

Print PRN header

Point to PRN. data
; Analyze the dota

, Print AUX header

; Point to AUX: data
. Analyze the data
y DONE

; Analyze the data from the table and print the
appropriate message on the CRT

; If the first byte is
@, 1 or 2, continue

H e€lse print 'unknown
devise class'
message then return

. Print '1s' message

: Back if class = @

Print 'parallel' message

; Print 'serial' message

, Move BX pointer to baud
rate byte

, Multiply AL times AH
- return in AX

. print bsud rate

: Point BY to word and
parity byte

; Isclate bit data

, AX contains offset

; Isclate stop bit date

PENA:

PPAR.

CHKPRT .

NOT_ES:

NOT_EC:

NOT_E@

CONTZ2

H2ASC:

HZRET
TIVES:

CODE

SHR
SUB
MoV
MUL
Mov
ADD
Mov
INT

MOV
AND
JNZ
MoV
JMP
MoV
MOV
AND
JNZ
MoV
INT

SUB
CALL

ADD
MoV
AND
Mov
MUL
MoV
ADD
MoV
INT
MOV
INT
RET

MOV
ChP
JNZ
MOV

JMP
CMP
JNZ
MOV

JNP
CMP
JNZ
MOV

JMP
1oV
SHR
CALL

MoV
MOV
AND
CALL
MoV
MoV
MOV
INT
RET
AND
OR

AL, CL
AL,1

DL,8

DL

DX ,0FFSET SBITS

DX, AX
AH ,PSTRNG

SYS_CALL

AL, [BX]
AL,@10H

PENA
DX,OFFSET DISA
SHORT PPAR
DX,OFFSET EVN
AL, [BX]

AL, 020H

PPAR

DX, OFFSET ODD
SYS_CALL

BX,4
CHKPRT

BX.3
AL, [BX]
AL,7
CL,22
CL

DX ,0FFSET HNDTBL

DX, AX
AH, PSTRNG
SYS_CALL
DX,0FFSET CRLF
SYS CALL

AL, [BX]
AL ,8E8H
NOT_ES
DX,0FFSET PJ1

SHORT CONT2
AL, BECH
NOT_EC

DX ,0FFSET PJ2

SHORT CONTZ2
AL, OEGH
NOT_E@

DX ,0FFSET PJ3

SHORT CONT2
CL,4
AL,CL
H2ASC

PXH., AL
AL.[BX]

AL, @FH

H2ASC

PXL, AL

DX .OFFSET PXX
AH,PSTRNG
SYS_CALL

AL, @0FH
AL, D30H

AL, @3AH
H2RET
AL T

CL,AH
AH, AH
CL

START

; Point DX to correct message

y Printoat

, Check parity enable bit

: Print it

, Point BX to port byte
; Print port assignment

, Point to handshake bit

Isclate bits

; Print handshaking

, If the port is E8 print
this message
else

; If the port is EC print
this message
else

, If the pori is E@ print
this message
else

; convert the port to
ASCII and print it

, Print the port assignment

Converts the right half
of AL to
3 an ascii byte in AL

;Multiply AL by AH
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Patch Page

This article presents patches for the HUG Background Print
Spooler (PC version) from HUG disk 885-3029-37, and the Z-100
KEYMAP program from HUG disk 885-3010-37.

HBPS Patch

The PC version of the HUG Background Print Spooler that was
initially released in the December 1985 REMark contains a prob-
lem that may affect operation with some programs. If you at-
temptto printwith the spooler enabled, and your program issues
a printer not ready” or other printer error message; and if the
program works properly with the spooler disabled, the following
patch can be used to correct HBPS. This patch applies only to the
files HBPS.PC2 dated 10-02-85, and HBPS.PC1dated 10-15-85. It
is assumed that you have copied one of these files to your system
disk, and renamed it to HBPS.COM.

To install the patch, first use an editor to create a file called FIX-
HBPS.BAT that contains this line:

DEBUC HBPS COM <FIXHBPS.DAT

Now create a file called FIXHBPS.DAT that contains the lines
shown below. Use the lines from the first column if you use
HBPS.PC1, and the lines from the second column if you use
HBPS.PC2.

E19A ELAA
1F 1F

E19F E1AF

1A 1A

E1A4 E1B4

14 1A

E1AE E1BE

o8 oB

A1B8 AlCB

JNZ 1DD JNZ 1ED

JMP 5.0 JMP 0:9

cs: es:

MOV |103],SP MOV {103],SP
cs cs:

MOV [105],SS MOV [185],SS
PUSH (S PUSH CS

POP SS POP SS

4OV SP,103 MOV SP,103
STI STI

General i

Pat Swayne
HUG Software Engineer

CALL 1EL CALL 1F1

CLI CLI

s s

MOV SS,[105] MOV SS,[105)
cs: cs:

MOV SP,[1G3] MOV SP,[103]
MOV AH, D@ MOV AH,DO
IRET IRET

A3DC A4TF

MOV [1BB|,DI MOV [1CB|,DI
1OV [1BD].ES MOV [1CD].ES
W W

Q Q

Copy the files FIXHBPS.BAT, FIXHBPS.DAT, and DEBUG.COM
(supplied with M5-DOS) to the system disk containing HBPS
.COM, log on 1o the disk, and enter

FIXHBPS

at the system prompt, and hit RETURN. The patch will be in-
stalled automatically. Note: You must use the M5-DQOS version 2
{or higher) release of DEBUG.COM to make the patch. Ifyou are
using HBPS.PC1 under MS-DOS version 1, copy everything over
to an MS-DOS version 2 disk, make the patch, and then copy
HBPS.COM back to your MD-DOS version 1 disk.

If you would like to fix the source code for HBPS, load the file
HBPSPC.ASM into an editor, and locate these lines (comments
on the lines shown are “chopped off” to fit in the column):

JZ MYEXIT ;ENPTY, OK TO CHECK
MoV AH,0DBH ;ELSE, JUST RETURN G
IRET
MYEXIT: JMPF ;JUMP TO INT 17 PROC
I17ADR DD a :INT 17 ADDRESS
PRNOUT * MOV CS:SYSSTK,SP SAVE STACK

MOV C5:SYSSTKS,SS JAND STACK SEGMENT

PUSH cs

FOP 55 ;PUT STACK SEGMENT H

MoV SP,OFFSET LSTAK JSET LOCAL STACK

STI

CALL MYPROUT ;PRINT THE CHARACTER
MYRET: CLI

Mov S55,C5:SYSSTKS ;RESTORE SYSTEM STAC

Hov SP,CS5:SYSSTK

IRET ;RETURN, FUNCTION CO
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Change the lines so that they look like this:

JNZ COMRET ,NOT EMPTY, RET GOOD
MYEXIT: JMPF ;JUMP TO INT 17 PROC
I17ADR DD @ :INT 17 ADDRESS
PRNOUT - MOV CS:SYSSTK, 5P ,SAVE STACK

Mov CS:SYSSTKS , 55 ,AND STACK SEGMENT
PUSH cs
POP ss ;PUT STACK SECMENT H
MoV SP.OFFSET LSTAK :SET LOCAL STACK
STI
CALL MYPROUT ,PRINT THE CHARACTER
MYRET: CLI
MOV 55 ,CS: SYSSTKS ;RESTORE SYSTEM STAC
MOV SP.CS:SYSSTK
COMRET MOV AH, 8DeH ,RETURN GOOD STATUS
IRET ;RETURN, FUNCTION CO

Now save the edited file, and reassembile it if you wish.
KEYMAP Patch

If you purchased MS-DOS version 3 for the Z-100, and if you
attempt to run the M$-DOS 2 version of the HUG KEYMAP pro-
gram under it, you will get a “wrong version of M5-DOS" mes-
sage. That is because the program tests explicitly for MS-DOS
version 2 rather than testing for version 2 or above. The problem
is easily fixed in any configured or unconfigured KEYMAP pro-
gram that you may be using. Just use an editor to create a file
called KEYFIX.DAT that contains these lines:

AA3E
JNB A47

W
Q

Copy KEYFIX.DAT to the disk containing the KEYMAP file you
want to fix along with DEBUG.COM, log on to the disk, and
enter

DEBUG KEYMAPZ . COM <KEYFIX.DAT

at the system prompt, and hit RETURN. Substitute the name of
the actual KEYMAP file you are patching (KEYWS2.COM, etc.)
for KEYMAP2.COM in the above line. The patch will be installed
automatically for you.

If you would like to patch the source code, load KEYMAP2. ASM
into your editor, and locate these lines:

SETUP MOV AH, 48
INT 21H ;GET DOS VERSION
CuP AL.2 :DOS 2 07
JZ DOSOK (YES
Change the fourth line to read
JNB DOSOK [YES
Then save the edited file, and reassemble it if you wish. %
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B On The Leading Edge

General - 16-Bit

Subdirectories
And
Command Pathing

William M. Adney
P.O. Box 531655
Grand Prairie, TX 75053

Beiore we get too involved in M$-DOS subdirectories, |
thought | would tell you about the current status of the PC
emulation articles, specifically the UCI Easy PC. Based on various
reports, itappearsthat, asof the date of this writing, the Easy PC is
not as production ready as we thought it would be. Although
UCl is shipping the Easy PC to some vendors, Henry Fale reports
some problems with an Easy PC in the January H-SCOOP (§70).
The first problem was relatively minor — a speaker wire had been
crimped to aterminal with the insulation intact. The second, and
perhaps more serious, problem was an apparent problem in
booting up Barry Watzman's MP/M-86 implementation on the
Z-100. It just would not complete the booting process. Although
| do not have Barry's MP/M-86, | do have his CP/M Plus, and |
have found no problems with booting that on my Gemini-
equipped “100.

Sinceitisobviousthattheseriesofthree articles on PCemulation
will be delayed, the article on the Easy PC and the summary arti-
cle will still appear in REMark as soon as it is available from
Heath.

Beating A Dead Horse (Copy Protection)

Inthe same issue, Henry also reports a problem with running the
Sub-Logic Pinball game program with the Easy PC using the CDR
Z-100 Speed-Up kit running at 7.5 mhz. It is interesting to note
that he reports that Pinball seems to run just fine at the standard
4.77mhz clock speed. Although | do notknow the specific details
on the Pinball program, this report is symptomatic of another
problem that all users should be aware of. The problem is simply
that some copy-protected software will just not run at anything
fasterthan4.77 mhz. lwill not gointo the technical details of why
this happens, but it is directly related to the software, not the
hardware. The pointisthat some of the copy-protected software

will not run at the 8 mhz clock speed on any hardware, period.
Thatis not a compatibility problem with the Gemini, the Easy PC,
the H/Z-100 or the H/Z-158s. It is just a software “feature”.

The cure for that is relatively simple — just reduce the speed of
your equipmentto the standard 4.77 mhz (usually referred to as 5
mhz). For H/Z-100 owners, that will require a switchable clock
speed using the CDR Speed-Up kit or the UCI Speed-Up kit.
Owners of the H/Z-158s are lucky since Heath and Zenith wisely
included that switchable feature in the these machines. And if
you still don’t know why | am personally opposed to copy pro-
tected software, this is just another reason. Copy protection has
turned into a support headache for vendors and a gigantic pain
in the neck for users.

There is another form of copy protection that can cause some
really strange problems. This form of copy protection relies on
the fact that the disk drive rotational speed must be nearly per-
fect or the software will not run. Henry reported that a user had
problems in running the GATO software on a Z-150. The end
result ofall of thisis that, although Software Consultation was not
aware of any Z-150/GATO “compatibility’”” problems, the ven-
dor of the software was.

GATO is copy protected and requires that the disk drive rota-
tional speed must be essentially at the standard of 300 rpm for
5.25"drives. Apparently, the GATO vendors know of some prob-
lems with running GATO on the Heath “150s which is reported to
be disk drive related. GATOQ is sensitive to the rotational speed,
and in addition, apparently some of the “150 kit builders have not
properly adjusted the disk controller bias setting.

Well, OK. The point is that, if you are building a computer kit, |
suggest that you have the disk controller adjusted at a Heathkit

REMark ¢ April = 1986

53



store, if at all possible. If that is not possible, you should make
sure that you have the proper equipment for the adjustmentand
follow all Heath instructions exactly. As reported last month, |
built a “150 kit for a friend, and ended up buying a good DVM
(SM-77) at the Dallas store when | took the controller in for
adjustment.

The bottom line is that some copy protected software is hard-
ware sensitive, One of the assumptions that Software Consulta-
tion must make is that your hardware is in good working order
and adjusted to specifications. If the hardware has not been
adjusted properly or the performance characteristics have
changed because of mechanical wear, all bets are off. That also
appliesto the IBM PC. CATO will notrun on a PCif the rotational
speed is off due to mechanical wear.

A good way for you to check your disk drives is to use the Zenith
Disk Diagnostics software which provides a rotational speed test
for floppy disk drives. | use it on a regular basis to check my sys-
tem hardware. It's very useful for monitoring potential trouble
areas like disk drive rotation speed. | keep my system adjusted so
that | am within + 1 rpm of the 300 rpm standard on the 5.25"
drives and 360 rpm for the eight inch drives.

Andafinal note onthesubject...if you are having problems run-
ning software on your 100 or 150 series computer, make sure
that it isn’t a harrdware problem. Then, you should check with
7enith Software Consultation. Most of these software problems
are generally known. And now, onward to MS-DOS subdirec-
tories . ..

Using MS-DOS Subdirectories —The Good News

There are a number of good reasons for using subdirectories.
Perhaps the best reason to use subdirectories is that you can
organize disk files which can be particularly difficult on a hard
disk because of the high capacity. Another reasonis that you can
simply add more files to a disk through the use of subdirectories.
That may be particularly important in the case of a high capacity
hard disk. More on that in a minute.

Subdirectories can be used to organize programs by function
such as system, word processing, and spreadsheet. Subdirec-
toriescan be used to organize data by application such as outside
letters, inside memos, payroll, personnel or whatever. | use dif-
ferent subdirectories which are related to articles, books, and
various business functions, For example, 1 have joined the faculty
at the University of Texas at Arlington, so | have a UTA subdirec-
tory.

Another advantage of subdirectories is that, with proper organi-
zation, they can be used to shorten the listing of files on the
screen when the DIR command is used. In many cases, the use of
subdirectories can make it much easier to perform regular file
backups on both floppy disks and hard disks. For example, there
is no reason to continuously backup program disks (and associ-
ated subdirectories) unless you have added software since the
last backup was made. The same is true for data disks and sub-
directories. Some data may change daily, some weekly, and
some on a monthly basis. Daily changes may include such things
as memos created by a word processor or file updates to an
accounting package. Monthly changes may include such things
as closing the books at month end and sending invoices.

Some Facts About Subdirectories

AlIMS-DOS based systems, including Z-DOS and PC-DOS, have
always had a directory which was called a ROOT directory. In-

deed, one of the functions of the FORMAT program is to initial-
ize the disk by creating the basic information such as the boot
loader, File Allocation Table (FAT), and the disk directory that we
discussed last month. Itis important to recognize that the physi-
calsize of the disk directory (in bytes) is a function of the physical
characteristics of the disk. That is, the FORMAT program creates
aspecific number of sectors for the disk directory depending on
the physical disk type (i.e. 5.25”, 8" or hard disk) and the physicai
characteristics of the disk (single/double sided and single/
double/quad density). The number of sectors created for the
various disk types and characteristics is documented in the
Zenith MS-DOS documentation under the FORMAT command.
If you know that each directory entry is 32 bytes long and that a
sector is 512 bytes for 5.25” formats, you can quickly calculate
that each sector contains 16 directory entries. And since both
standard DS/DD formats {8 and 9 sector) have seven directory
sectors, itis also easy to calculate that a total of 112 ROOT direc-
tory entries are available on a standard disk.

Aha! That is the source of the limitation of the number of files
that can be added to a disk — the physical size of the disk direc-
tory. Since there is some variation in the disk formats, | have
shown the maximum number of root directory entries available
for various disk formats as Listing 1. You will probably want to
remember the maximum number of root directory entries for
your normal disk format since that is the largest number of files
that can be added to the root directory. And, if you want to know
how many of the root directory entries have been used, you can
use the DIR command. The number of files listed by the DIR
command is basically the same as the number of directory en-
tries. Why did [ say ““basically the same?” The answer is that some
files on a bootable disk are hidden files. That will normally in-
clude the BIOS (10.5YS), the system kernel (MSDOS.SYS), and
the label file if one has been defined. Even though these filesare
hidden from the DIR command, they may take as many as three
directory entries if a label file has been defined. Other system-
related files, such as COMMAND.COM and ALTCHAR.SYS
(H/Z-100s only), are displayed by the DIR command.

For example, let’s say that the DIR command reports that there
are 42 files on a 5.25"" DS/DD disk. If the disk is bootable, there
will be at least two additional files, 10.5YS and MS-DOS.5YS. So
that is 44 used directory entries. If we have defined a label for the
disk, we have used an additional directory entry for a total of 45
used directory entries. Subtracting that from the maximum num-
ber of available directory entries (112 from Listing 1), we find that
we have room for 67 more files.

Why is that important? Let’s assume that the disk contains the 42
normal files and the three hidden files which consume a total of
100 kilobytes of disk space. Furthermore, we'll assume that we're
using a 5.25”, 9 sector, DS/DD floppy disk. That means that the
first 12 sectors (6 clusters) are reserved for the boot loader, FATT,
FAT2, and the root directory in that order. From a disk space
perspective, we'll assume that our 45 files use a total of 100 sectors
out of the maximum 354 available. We have discussed the idea
thata clusteris 2 sectors (1 kilobyte) in previous articles. The bot-
tom line is that we currently have 67 directory entries and 254
clusters (kilobytes) available for our use.

Let's beginto add a number of small files (lessthan 1KB in size} to
our disk. Regardless of the size of the file, each file requires a
directory entry. We will exhaust the remaining 67 root directory
entries with these smallfiles long before we use up the remaining
254K of disk space. And that is the point! You can add more small
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files to any disk without the absolute limitations imposed by the
number of root directory entries.

In our bootable disk example with the three hidden files, we still
have a maximum of 109 directory entries assuming the use of the
three hidden files. That means that we could still define 109 sub-
directories and still more below that. Now the effective limita-
tion is just the space available on the disk. And that’s another
advantage of using subdirectories. The number of files is essen-
tially limited by the available disk space, not the number of root
directory entries.

One other interesting fact about subdirecturies is that a sub-
directory is nothing more than a special file name in the root
directory. As you might expect, it has a special file attribute byte
(10H to be specific) that identifies it as a subdirectory.

Disadvantages Of Subdirectories

The bad news in using MS-DOS subdirectories is that you will
observe that system performance is significantly slower in a
floppy disk system. Ona hard disk, it’s hardly noticeable because
of the faster disk 1/O. But you will find that it’s difficult to get
something for nothing,

Fur the same reason, you will find that the creation of a large
number of subdirectory levels is not recommended since it will
cause even slower performance. Thatis particularlyimportant to
the discussion of the PATH command which we’ll tatk about
later.

MS-DOS Subdirectories

One of the features that is available is MS-DOS Version 2 and
later is the use of the subdirectory structure, Subdirectories are
organized in a hierarchical directory structure that provides an
enhanced method of file access and multi-level directories. As
previously mentioned, this simplifies grouping of files by project
or function (i.e. word processing, spreadsheets, etc.) and im-
proves overall disk organization, particularly on a high capacity
hard disk with lots of files.

Subdirectories are organized in a tree structure — with the main
(root) directory at the root and other directories branching from
the main trunk or other limbs. This treelike structure brings
about the common name of a tree-structurcd directory or sim-
ply, atree directory. As a tree has a root that serves as its founda-
tion, the tree directory also hasa root that serves as its foundation
for all files and subdirectories on the disk drive. This first direc-
tory, called the ROOT directory, can contain file names, as well
asentries for uther subdirecturies. Rememberthatthe subdirec-
tory name is a standard file name (directory entry) with a special
attribute byte.

Like the rootdirectory, asubdirectory canalso contain file names
and entries for other subdirectories. In version 1 of Z-DOS and
PC-DOS, all directory entries were contained in the root direc-
tory. Inversion 2 of MS-DOS and PC-DOS, directory entries may
be contained in the root directory or in any defined subdirec-
fOYy.

Subdirectory Terminology And Restrictions

A sample of this hierarchical structure is shown in Figure 1. As
you have noticed, the main directory is referred to as the ROOT
directory. Subdirectories can be defined in the root directory
which are one level below it. In thiscase, the root directory is the
PARENT directory, and each subdirectory below it is a CHILD.

Figure 1 shows that the PROGRAMS and DATA subdirectories
are children of the parent ROOT.

Similarly, we can define children for each of those subdirec-
tories. The PROGRAMS subdirectory has two child subdirec-
tories: SYSTEM and APPLICAT. The DATA subdirectory also has
two child subdirectories: WORD-PRO and SPREADSH,

Now, if we wanted to get to the SYSTEM subdirectory, we would
startatthe root directory, and follow the PATH through the PRO-
GRAMS subdirectory to the SYSTEM subdirectory. In this exam-
ple, the path, as used in a command would be constructed as:
\PROGRAMS\SYSTEM. Assuming that our CURRENT WORK-
ING DIRECTORY wastherootdirectory, we could execute a pro-
gram, such as FORMAT, that was contained in the SYSTEM sub-
directory, by entering the following command line: \PRO-
GRAMSN\SYSTEM\FORMAT B:. Since that is more than a little
awkward, we will look at a better way when we discuss the path
command later.

Some documentation reportsthat the maximum number of sub-
directory levels is 255; other documentation says 32. Whichever
is true, | haven't tested it simply because anything much more
than three levels leads to significant system degradation. Plus, |
don’t consider it worthwhile to construct complex subdirec-
tories sinceitis just too difficult to remember how everything fits
together. My recommendation is that you only use the first sub-
directory level, since that provides most of the benefits with the
leastimpact on your system performance. You may, on occasion,
find it beneficial to have one additional subdirectory level, but
that will be rare.

There are, of course, some restrictions on the definition of sub-
directories. Perhaps the most obvious is the fact that a subdirec-
tory is nothing more than a file name (with a special attribute),
and like file names, the following characters cannot be used in
subdirectory names:

<>,;:=4+1*[]1] /\ space tab

Youwill probably recognize that most of these characters can be
used in command lines in one way or another.

Some of the documentation on MS-DOS indicates that sub-
directory names are limited to eight characters. One individual
atlastyear's HUG Conference told me that that was not aspecific
restriction in MS-DOS. That is true, since a subdirectory name is
afilename, and thereisnotechnicalreason thatitcould notbein
the form of filename.typ. Since MS-DOS documentation | have
seen generally does not suggest that subdirectory names can
have a file type, | advise that you only use the first 8 characters.
Documentation forall application programsthat | have seen, like
word processors, shows a standard subdirectory name with only
eightcharacters. If you try to get too fancy and have subdirectory
names in the form of filename.typ, you may find that some
application software will not function properly with that long a
subdirectory name. Onamore practical level, itisto your benefit
to keep subdirectory names as short as possible.

The final restriction is that, when used in a command, subdirec-
tory names and file names must be separated by a backslash

().

Setting Up Your Own Subdirectories

Sinceitisnotimmediately obvious how to efficiently setup some
subdirectories, | have shown a sample set-up as Figure 2. Note
that the root directory contains the most often used commands
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inaddition tosome other files thatare necessary forsystem boot-
ing. I suggest that you keep any frequently used commands in
the root directory. ZDIR.COM isasorted directory program pro-
vided with the Programmer’s Utility Pack that | use quite fre-
quently. | also keep the DIR100 HUG Program in that same
directory since | use thatalot. The reason for keeping frequently
used commands in the root directory will be more obvious when
we look at pathing.

System files, such as COMMAND.COM, are required in the root
directory for a successtul boot. For the H/Z-100, ALTCHAR.SYS
should also be in the root directory. AUTOEXEC.BAT must also
be in the root directory if you use that feature. And the optional
CONFIG.SYSfile must also be in the rootdirectory when used for
system configuration. Although you can use path names in the
CONFIG.SYS file for the DEVICES parameter, | recommend that
all device drivers {if implemented) be contained in the root
directory just because they are easier to keep track of.

The SYSTEM {some people prefer DOS or 5YS) subdirectory con-
tains all of the basic MS-DOS system-related commands such as
FORMAT, BISKCOPY, etc. The HARDDISK subdirectory con-
tains all of the commands related to my hard disk such as PART,
SHIP, and 50 on. The PROG subdirectory contains all of the
programming-related commands such as MASM, CREF, LINK,
and EXEZBIN. UTIL contains most ¢of the other programs fromthe
Programmer’s Utility Pack. WWORD contains WatchWord and
the Resident Spelier. ACCESS contains the HyperAccess pro-
gram and related telecommunications information. PERKS con-
tains all of Barry Watzman’s Perks programs. And FONTS con-
tains the Z-100 FONT command plus some other things that |
was testing.

Note that | have specifically arranged these subdirectoriesin the
order that | most frequently access them, That's an important
concept when we discuss the PATH command. Even though |
usually Ioad Perks through an AUTOEXEC.BAT file, it is toward
the end of the structure since that is only done once each ses-
sion.

That's a discussion of the MS-DOS subdirectories from a con-
ceptual point of view, now let’s look at some of the specificcom-
mands for working with subdireciories.

Creating A Subdirectory — The MKDIR Command

Subdirectories are easy to create with the Make Directory
(MKDIR}) command. Refer back to Figure 1. Assuming that the
currentworking directoryisthe rootdirectory, we can create the
first subdirectory, PROGRAMS, with the following command:

MKDIR PROGRAMS

Once that directory is created, we can then create the SYSTEM
and APPLICAT subdirectories with the following commands:

MKDIR “\PROGRAMS:SYSTEM
MKDIR \PROGRAMS\APPLICAT

The DATA subdirectory and its children are created in the same
way. And if you want to reduce the number of keystrokes for this
command, you cansimply use MD {instead of MKDIR) which will
produce the same results.

One of the features of all commands which allow a path specifi-
cation is that a beginning backslash {\} is optional. if the begin-
ning backslash is not specified {e.g, MKDIR PROGRAMS), the
path begins at the current working directory. Since we started at
the root directory anyway, the MKDIR PROGRAMS and MKDIR

\PROGRAMS are equivalent. When the beginning backslash is
specified in a command, the path begins at the root directory.
That will be more important when you change the working
directory with the CHDIR command which we will look at in a
minute.

Since it is rather easy to get confused during this process, |
recommend that you always start in the root directory. More
importantly, you should take the time to write down your direc-
tory structure before you enter any commands. In addition to
making it easier to construct the command, you will also have
complete documentation on your subdirectories.

Deleting A Subdirectory — The RMDIR Command

Now that you have created some subdirectories, we will find out
how to delete them. That's done with the Remove Directory
command or RMDIR. If we wanted to delete the SYSTEM sub-
directory that we just created, we can use the command:

RMDIR \PROGRAMS\SYSTEM

The only additional requirement for the use of the RMDIR com-
mand is that the subdirectory must be totally empty. Like the
MKDIR command, you can reduce the number of keystrokes for
this command by using the alias RD.

Moving Around In Subdirectories — The CHDIR Command

Untilthis point, we have been forced to stay in the root directory.
in this case, the root directory has always been the current work-
ing directory. The Change Directory command, or CHDIR, al-
lows you to changeto adifferent working directory or subdirec-
tory. In order to get to the SYSTEM subdirectory, we can enter
the command:

CHDIR \PROGRAMS\SYSTEM

The current working directory is SYSTEM which is the last direc-
tory in the path displayed by the DIR command. And if you think
that CHDIR is too many keystrokes, you can use the alias CD.

Although 1 have shown two levels of subdirectories, | have sug-
gested that only one level is very useful on a practical basis. The
primary reason for thatis that there are a couple of ways to shor-
ten some of the commands.

For example, the command “CD \" will always return you to the
root directory. And you can always go to the parent of the cur-
rent subdirectory by entering the command “CD ..”. Although
the current subdirectory can also be indicated by a ”.”", L haven't
found much use for that {e.g. CD), When you have changedto a
subdirectory, however, you will see the /. and */..” at the begin-
ning of the DIR listing. That indicates the current working direc-
tory and its parent, respectively. And if you forget which is your
current subdirectory, just enter the CD command by itself. That
will display the current disk drive and working directory.

And finally, there are a couple of ways to keep track of and docu-
ment the total subdirectory structure, The first way is to use the
Zenith SEARCH command as follows:

SEARCH * */T > DIRDOC

Thisversion of the command will search all directories and direct
the output listing of the directory tree structure (/D parameter)
of the current drive to the file name DIRDOC, Then you can edit
and/or print the listing to provide permanent final documenta-
tion of the subdirectories and files on a disk drive. A useful
feature.
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Some MS-DOS (and all PC-DOS) systems provide the TREE com-
mand which can be used in the same way. | personally prefer the
SEARCH command because it has more options. And by the way,
the SEARCH command can also be used to locate a file in a sub-
directory in case you forget where a file is located.

Some Thoughts On Subdirectories

As you consider the creation of subdirectories, | recommend
that you keep the subdirectory names and structure simple.
Complex subdirectory structures are difficult to remember and
will degrade system performance to some extent, Those are
good reasons for using a single subdirectory level.

Perhaps the best way to create your own directory structure is to
create subdirectories when you would normally change to a dif-
ferent floppy disk. That applies primarily to a hard disk system, of
course, although many users may find it advantageous to create
subdirectories on a system disk on a floppy system.

The structure you choose for your subdirectories will, of course,
depend on your own specific applications and your method of
keeping track of your files. Keep in mind, however, that the sim-
pler the structure, the better.

MS-DOS keeps track of the current working directory for each
drive just as it keeps track of the default drive. Whenever you
boot your system or change floppy disks in a drive, the current
directory is the root directory.

A directory path (or simply path) is a list of directories, in se-
quence, that the DOS must follow to get to a named file or sub-
directory. Each subdirectory name, and the file name if used,
must be separated by a backslash. If the path begins with a back-
slash, the DOS will start at the rool directory regardless of the
current working directory. If the path does not begin with a
backslash, DOS will begin the path at the current directory.

A path name may also be preceded by a disk drive such as in the
following: A:\SYSTEM\FORMAT. That is a valid command line
which says: go to drive A, the SYSTEM subdirectory (under the
root), and execute the FORMAT program. | will note in passing
that | have found several versions of PC-DOS that do not cor-
rectly execute this command line. They change to the specified
drive (in this case, A), and stop with no execution of the speci-
fied command.

Now that you understand something about subdirectories, it's
time to take a look at another command — PATH. Even if you
decide not to use subdirectories, you may find that including a
PATH command in an AUTOEXEC.BAT file may be very useful.

The PATH Command

The PATH command provides the capability for the DOS to
search for disk resident commands which includes batch files
and application programs that are not located in the current
directory. The general form of the PATH command is:

PATH [d:]path-1l;[d:|path-2;[d:|path-3.

Note that each path name is separated by a semicolon (;) and
each may be preceded by a drive letter. Refer again to Figure 2.
Since luse a hard disk, each of my path namesare preceded by E.
I have included a PATH command in my AUTOEXEC.BAT file
which is like the following:

PATH E:\;E.\SYSTEN E: \HARDDISK E:\PROG ;E:\UTIL;E:\WWORD. ..

Remember that | said that it is important to determine the order
of the directory searches and place the most frequently used

commands in the root directory. Note that the first path specifi-
cation is E:\. Regardless of the current working directory, that
command tells the DOS to look at the root directory first if the
command is not found in the current working directory. Since |
only use one level of subdirectories, that is the most efficient way
to use this feature. That's the reason that all of my most fre-
quently used programs which provide directory lists (i.e. HUG's
DIR100and Zenith's ZDIR) are located in the root directory. Each
of the subdirectory names is preceded by the drive so that, no
matter which floppy disk drive or hard disk partition | am using,
the DOS will always search the specified path if it does NOT find
the program or batch file in the current working directory and/
or disk drive.

Allversions of MS-DOS search for commands in aspecific order.
First, DOSwill search for built-in commands like DIR. Then, DOS
will look for a COM file (e.g. FORMAT.COM), then an EXE file
(e.g. MASM.EXE), and finally at batch (BAT) files. For example, if
you have FORMAT.COM and FORMAT.BAT on the same drive
in the same directory, DOS will never “see” (or find) FOR-
MAT.BAT. DOS will find and execute FORMAT.COM since that
is the defined DOS search order.

When a PATH command defines a path, DOS will first examine
the command, and if itis a built-in command, DOS will execute
it. Then, DOS will attempt to execute the command from the
current working directory for a disk resident command. Failing
that, DOS will continue its attempts to execute the command
following the paths (subdirectories) specified in the PATH com-
mand. Command execution will be attempted in each specified
pathinthestandard order of COM files, EXE files, and BAT files. If
the command is not found in the first path, DOS will go to the
next specified path and attempt command execution in that
standard order. And so on.

Even if you do not have a hard disk system or use subdirectories,
you may find it extremely useful to add a path command in the
following form:

PATH A:\

Thatcommand, included inthe AUTOEXEC.BAT file, will cause a
search for a command in the root directory on drive A even if
your default drive is displayed as drive B. If you use the system
disk concept that | have mentioned in previous articles, you will
find that this PATH command is very useful.

If you use the PATH command with subdirectories, you will get
the bestsystem response by planning ahead as| have mentioned.
You should plan the search paths, such that you search the most
frequently used subdirectories first and the least used last.

There is, of course, at least one significant disadvantage to the
PATH command —directory searches are performed in the stan-
dard DOS order. Unfortunately, DOS will not search for overlay
files (required with WordStar, for example) or help files (e.g.
*.HLP) that are included with many of today’s application pro-
grams. That’s the bad news.

The good news is that MS-DOS Version 3, currently available
from Heath and Zenith, provides a couple of new commands:
JOIN and SUBST which can be used to overcome that search
problem. They also can be used with programs that do not “un-
derstand’” how to work with subdirectories, so you may find it
possible to use some programs that do not have the capability to
work with subdirectories. More on these new commands in a
future article.
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Hints And Kinks For Working With Subdirectories

Itisobviously very easy to forget which subdirectory that you are
currently using, particularly if you like to experiment as | do. For-
tunately, there is an easy way to always display the current work-
ing directory with the PROMPT command. My personal prefer-
ence 1s:

PROLPT $P 8Q8QSGC (displays E:\SYSTEN ==> |}

| have written a complete explanation on “How to Use the
MS-DOS PROMPT Command” which appears in the March-
April issue of Sextant. You may want to refer to it for some
additional things that you can do with the PROMPT com-
mand.

If you want to see the current settings of the PATH and PROMPT
command, just enter SET. You can also display the current path
setting by entering PATH. And if you want to know the current
working subdirectory, just enter CHDIR or CD.

When you create subdirectories, it is generally easier to create
more subdirectories since it is easier to consolidate subdirec-
tories than it is to split them up. The reason for that is that you
cannot rename files to a different subdirectory. That would be
like trying to rename a file ro a different disk drive. Remember
that a subdirectory entry can be treated just like a disk drive.
Since the RENAME command does notwork inthiscase, lwrote a
simple baich file, called MOVEIT.BAT, which contains the fol-
lowing lines:

coPY 1 \%2\
ERASE %1

My procedure is to first get into a subdirectory with the CHDIR
command, Let’s say that | wanted to move DEBUG.COM from
the PROG subdirectory to the SYSTEM subdirectory as shown in
Figure 2. | would then enter the command: MOVEIT DEBUG
.COM SYSTEM. As you can see, the %1 in the batch file rep-
resents the file name in the current working directory. The %2
represents the subdirectory name where the file will be copied.
Since | use single level subdirectory names, I have enclosed the
%2 parameter with backslashes,

Now that you know about subdirectories, you will be able to
organize files more efficiently. The PATIH command should be
useful to almost every user of an M5-DOS (or PC-DQOS) system.
Additionalinformation on all of the commands discussed here is
available in my Zenith/Heath MS-DOS (Z-DOS) FlipFast book
and in the standard documentation provided with the oper-
ating system,

More On The Software Registration Process

It appears that there is still quite a bit of misunderstanding about
how the Zenith Suftware Registration works particularly with
regard to software updates. That was specifically brought to my
attention in the January 1986 issue of H-SCOOQOP when a user
complained about not receiving a software update. Part of that
problem was probably my faultsince | have mentioned in several
articles that | received an M5-DOS update to version 2.21 from
version 2.11. | never explained exactly why | received that up-
date, and | have received a few letters over the past months about
users not receiving a 2.21 update. Because of the number of let-
tersthat | received onthesubject, | had already written adetailed
discussion on the update process. Part of that information was
provided to H-SCOQP to answer that user's complaint. Here is
the complete story.

Thereis alot of misunderstanding about Zenith software updates
and how they work. | have mentioned in this column that |
received an update to my version 2 MS-DOS (as well as Z-DOS),
and since virtually everyone seems to have a Zenith MS-DOS
operating system for either the Z-100 or the Z-150, I'll use that as
an example.

Pull out your Zenith MS-DOS distribution disks and look at the
last two numbers in the serial number: typically 01, 02, 03 or 04,
That is basically the REVISION NUMBER of that software. My
original version 2 M5-DOS for the Z-100 had a suffix of 01 — the
first production run of that software. When | received an update,
the serial number was the same except that the serial number
had the suffix of 04. These updates may be the result of a change
to 1Q.5YS (the BIOS), MSDOS.SYS, and/or COMMAND.COM
plus any affected programs supplied on the distribution disk.
Version changes for the system can easily be seen with the VER
command which displays the version number for the BIOS and
MS-DOS. Changes to COMMAND.COM are easily recognized
because of the date displayed in the disk directory (DIR com-
mand).

The pointisthat people are notified of updates based on the revi-
sion number of their software. Everyone who had a “01" version
of the Z-100 MS-DOS should have received an update. Ob-
viously, people who had the “04" revision of MS-DOS did not. |
suspect that these particular corrections may have also been
made prior to the release of the 02" and 03" revisions, but |
don’t know that for a fact. And | don‘t recall what the exact revi-
sion break was for people to receive the free update. For exam-
ple, the later revisions of MS-DOS corrected a rather obscure
bug that caused an occasional “loss’ of acharacter ata serial port
under very special (and not normally encountered) conditions.
In general, | have the impression that Zenith will provide a free
update to software that has bugs that could result in a loss of
data.

The point is that you shouldn’t EXPECT to receive free software
updates unless you know what the “cutoff’ revision number is.
And if you have a question about whether you SHOULD get an
update, | suggest that you call or write to Zenith Software Con-
sultation. The phone numberand the addressare containedin all
of the software manuals. Because that phone number seems to
be busy most of the time, | suggest that you write a letter with the
name, model number, and serial number of the software.

On the other hand, you can always obtain the most recent ver-
sion of any Zenith software for a specific fee, usually less than
$50.00. Again, check with Software Consultation about the latest
version and cost for the update. Registered users are normally
notified of major enhancements to Zenith software. For exam-
ple, I received an update notice for Z-100 Muitiplan at a cost of
$35.00. In addition to new distribution disks, | expect that | will
also get updated documentation which is the reason for the
higher cost than you might expect. | remember a couple of years
ago when the H-89 CP/M was upgraded to version 2.2.04. A
number of users complained that the $35.00 update cost did not
include new 3-ring binders. That did not occur to me at the time
since l removed the old documentation from the existing binder
and inserted the new. Alas, | guess it is just not possible to
please everyone.

In that same issue of H-SCOOP, this user reported he called
Zenith Software Registration and was told that they are not using
computers. He must have misunderstood the comment. Indeed,
Zenith does use an IBM mainframe computer, physically located
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in Chicago for software registrations, Unfortunately, itisa rather
archaic transaction driven batch system (in my opinion) which
does not have interactive on-line capabilities.

Listing 1
Maximum ROOT Directory Entries For Disk Formats

Disk Type Format Maximum ROOT Directory Entries

5.25" SS/DD 64
DS/DD 112
DS/QD 144
8 SS/SD 68 (Standard SB-86 Format)

$S/SD 104 (Standard Zenith Format)
DS/DD 192
Hard Disk n/a 480 per partition

story. Part of this epilogue is that | wrote a lengthy letter to
H-SCOOP because of the original user’s problem.

H-SCOOQOP believes that the user in question should have re-
ceived the update. Fine, | won't argue that point. | will stress
again, however, thatif you believe that you should have received
an update, and have not received it yet, write a short letter to
Software Consultation. They can advise you of the current status
of software updates. Be sure to include the name, model num-
ber, and serial number of your distribution disk.

Lest you believe that the Software Registration processistotallya
Zenith responsibility, | will repeat some of the information on
software registration that was part of last July’s article.

Zenith processes on the order of 30,000 plus software regis-
trations a month. License information in the mainframe com-
puter database is keyed by the model number and serial number
of the programs as described in my July 1985 REMark column. As
the license agreements are received, they are physically sorted
this way to facilitate database updates, However, the database is
not actually updated unless itis known thatan “Update Notice”
(like Multiplan or Word) or a disk update will be sent to appro-
priate users (based on the revision number) as previously de-
scribed. Based on my 20 years of mainframe experience, [cantell
you that the cost of input, storage, and maintenance of this kind
of information is very expensive. My guess is that's the reason
thatinformatiun is added to the system on an ““as needed" basis.
This particular process may be the basis for the user’s misun-
derstanding that “all of the software registration information is
on file cards”.

Based onthe way this process works, my interpretation is that this
user was simply not “scheduled” to receive an update. That is
probably the real reason that he was told that the information
was on file cards (the license agreement forms actually). What he
should have done is called Software Consultation to find out if,
based on the serial number of his software, he was actually
scheduled to receive an update.

When the software registration database is to be updated, the
information is sentto a “keypunch’ operation (not an IBM 029 |
hope). Computer generated autput (update cards, disk labels,
and/or mailing labels) are used for the mailing to REGISTERED
owners, Forthose of you who missed the informationin last July’s
article, | have included “Your Part In The Software Registration
Process” in this column.

And that’s how the software registration process works from a
procedural point of view. License agreements are physically
sorted by model and serial number when received in the mail.
Some are “filed” if there is no scheduled update for that par-
ticular model number software. Others are batched, sent to
keypunch, and used to update the software database on the
mainframe computer. For that software which has been filed,
and an update is determined to be required, it is sent to key-
punch and used to update the database so that the appropriate
fabels can be printed. Records are maintained in the form of the
source document (i.e. the license agreement form returned by
the user), and output reports from the computer update which
may be paper or microfiche.

As | was wrapping up this article, | received the February 1986
issue of H-SCOOP (471) which contains the epilogue to this

Figure 1
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Your Part In The Software Registration Process

Complaints about software updates are one of the business
problems that all vendors have. | have talked to the people at
Zenith Software Registration, and they have their share of prob-
lems, too. Many update-related complaints, when investigated,
can be traced directly back to something that we, as users, did
incorrectly or omitted.

One common problem is that a user may simply not have sentin
the license agreement form. And if you haven’y, there is ob-
viously no way that you will receive any update. I've also been
told that some forms are received without the name and address
information. Same problem — you obviously will not get up-
datesifthey don'tknow where to send them. And forsome of the
formsthatarefilled in, the name and addressis not legible, soit’s
impossible to determine the owner of the software.

Since Zenith processes thousands of software registrations per
month, it'simperative that you do as much as possible to keep up
your end of the bargain. | use this process for all of my license
agreements, and you may find it useful, too.

When lopenthe package, I keep all of the software license infor-
mation together. Thatincludes both copies of the license agree-
ment (white and yellow) plus the envelope. | also remove the
labels from the outside of the box so that | can use it directly on
my copy of the license agreement.

Since my writing tends to be illegible, | always PRINT my name
and address on both license forms along with the other required
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information. Regardless of who you are — individual, business or
military —, be SURE that you complete the name and address
information legibly. After I've completed both forms, | take one
of thelabelsthat [ previously removed fromthe box and tape it to
my copy (the yellow one) of the license agreement. That's essen-
tially an exact copy of the one on the Zenith copy (white) of the
agreement which contains the name, model and serial numbers
of the software. I've found that it’s faster, and more accurate, to
use the extra labels than to try to copy the information by hand.
The white copy (and only the white one) gets mailed to Zenith in
the supplied envelope, and the yellow copy goes in my “License
Agreements” file for future reference.

Those of you who have purchased software recently will note
that Zenith is making an effort to improve the software registra-
tion process by making it easier for us. In the newest software,
only a registration postcard is provided which must be mailed to
Zenith, The two copies of the license agreement are no longer
provided. Since | still like to have a complete record of my
software in a file folder, | use a pair of scissors to cut around the
edge of the software envelope AFTER | have removed the dis-
tribution disks. | can then file the top part of the envelope with
the software name, model, and serial number for future refer-
ence. But what can you do if you have a change of address
like I did?

Figure 2
Setting Up Your Own Subdirectories
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Software Registration — Change Of Address

The database for software registration is keyed by the model and
serial numbers of your programs. If you have to contact Zenith
about your software, for any reason, you must be prepared to
furnish that information. And that includes a change of address.
All you have to do is send the model and serial numbers of your
software to Zenith along with your new address. [ suggest thatit’s
also a good idea to include your old address for reference if
required. Don't just send in a “Change of Address” card .. . that
isn’tenough. You mustinclude the modeland serial numbers for
each piece of software. For those of you who need to send in a
change of address, I've included the Software Registration ad-
dress at the end of the column.

There will inevitably be some people who think that this is too
much work. Their argument will go along the lines that they
should only have to send in achange of address card, and Zenith
should do the rest of the work. Although there is some merit to
that argument, you should already have a complete inventory of

your hardware and software, complete with vendor, model and
serial numbers. If you haven’t got a COMPLETE hardware and
software inventory, lots of luck if you ever have to file an insur-
anceclaim ... letalone the idea of getting an insurance policy to
cover your computing assets in the first place. How much insur-
ance should you get? As a quick test, write down everything you
can think of that either is part of or supports your computer sys-
tem. Did you remember toinclude all of those connecting cables
for printers? What about those additional memory boards in
your system?

Speeding Up Your System

My word count program just told me that | have already ex-
ceeded 7,000 words in this article, so | will make this short.

| have found a rather interesting way to improve system perfor-
mance which is also quite inexpensive and easy to install. The
productisthe NEC V20 CPU chip which is pin-to-pin compatible
with the 8088 CPU thatis used in the H/Z-100s, the H/Z-150s, and
the IBM PC.The V20 comesintwo versions: the V20-5fora5mhz
clock speed, and the V20-8 for the 8 mhz clock speed. The V20-5
is so compatible with the 8088 that | have replaced it on the
Gemini board with no problems. | still have the 5 mhz Gemini, so
I can’t change the clock speed. But, the performance improve-
ment is quite noticeable in the video display and spreadsheet
recalculation time. Although the V20 will notimprove disk 1/O, |
expect that there will be a performance improvement in the 17-
40% range based on what 1 have read. Atthis point,1am planning
to do some benchmark tests to nail down the improvement in
CPU throughput. More on that in a future article.

Although I can‘t tell you exactly what the performance improve-
ment is in quantitative terms, you might find it advantageous to
consider the V20. 1 have made arrangements with Don Murray at
the local Heathkit store in Dallas to provide V20s to HUG mem-
bers at reasonable prices.

There is a 5 mhz V20 (70105) which is available at $19.95. If you
have a 5 mhz system, you may want to order the V20-5 at $19.95.
But | suggest that you consider getting the 8 mhz V20 (70108) at
$24.95since initial testsindicate thatitrunsfineatboth the5and 8
mhz clock speeds. Owners of “combo’ systems, like the "158s or
“100s with speed-up kits, will probably be interested in these.

One other advantage for 150 owners.. .. the V20 runs 8080 code.
What that means to you is that you can, in some cases, run 8-bit
programs intended for CP/M using some public domain “emu-
lators”. Some of the public domain software does not include a
terminal configuration program which is the reason that | quali-
fied that statement,

At this point, the V20-5 works perfectly, and | haven’t found any
problems. Even CP/M-85 performance is improved, probably
because of the fact that video 1/0 is normally handled by the
8088. You can order either V20 from the Dallas Heathkit store by
calling or writing to them at the address shown at the end of this
article. Prices shown include $1.75 for shipping and handling.
Texas residents should add 5.125% sales tax, and if you live in
Dallas county, it is 6.125% sales tax.

Next Month

Anotheroneoftheinteresting features of MS-DQS version 2and
later is the capability for 1/O redirection. We'll talk about the
basics and how you can use 1/O redirection next time unless |
receive the UCI Easy PC in time for a review.
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Timetowrapitup. thope thattheinformation presentedin these
articles has helped you, and | appreciate your letters of support
forthiskind ofinformation. Although | have been writing articles
for REMark for over two years now, | have received more letters
in the last six months about this “‘general information series”
than haveforall of the otherarticles combined. Thanks, I'm glad
to hear what you like. I also appreciate your ideas for future
articles, 100,

I will be glad to answer questions about anything in this article,
butbe sure to include a self-addressed, stamped envelopeifyou
wish to have a personal reply.

Products Discussed

H-Scoop (newsletter)
2618 Penn Circle
Sheboygan, Wi 53081

$ 24.00 per year {12 issues)

MS-DOS Vers2 Programmers  $150.00
Utility Pack (CB-5063-16}
Easy PC Emulator (PC-250} $699.00
Z150 MS-DOS (05-63-31)  $ 90.00 {(when purchased with
PC~250 only}
Gemini Emulator Board $599.00

(PC-251)

Z150 MS-DOS (0O5-63-31) $ 90.00 {when purchased with

PC-251 only)

MS§-DOS Version 2

Z-100 only {O5~61-8) $150.00

Z-150 only (O3-63-50) $150.00
MS-DOS Version 3.1

Z2-100 only {O5-63-30) $150.00

Z-150 only {O5-63-31) $150.00
Z-100 CP/M~85 (O5-53-2) $150.00
Disk Diagnostics

Z-100 only (CB-463-13) $ 79.00

Z-150 only {CB-5063--28) $ 79.00
SM-77 Digital Voltmeter $119.95

Heath/Zenith Computer Centers

Heath Company Parts Department

Hilltop Road

St Joseph, Mt 49085

(616} 982-3571 (HUG Software only)

{800} 253-7057 (Heath Catalog orders only)

Software Registration

Heath/Zenith Data Systems Corporation
P.O. Box 1000

St. Joseph, MI 49085

Software Consultation

Zenith Data Systems Carporation

Hilitop Road

St. joseph, M1 49085

{616} 982-3884 {Application Software only}

{616) 982-3860 {Operating Systems/Languages/Utilities only}

FlipFast Command Guides

Perks
MS-DQS (Z-100 only) $ 69.96
CP/M Plus {Z-100 only) $250.00

Heathkit Stores (Perks only)
Barry Watzman

560 Sunset Road

Benton Harbor, M1 49022
(616} 925-3136

Sextant (Magazine - 6 issues)
BUSS (Newsletter — 20 issues)
Sextant Publishing Company
716 E Street S.E,

Washington, DC 20003

(202) 544-0900

WatchWord

Resident Speller

{(£-100 MS-DOS)

Resident Speller (Z-150/PC)
$ & K Technology

4610 Spotted Oak Woods
San Antonio, TX 78249

(512) 492-3384

7100 Speed Module
(Z-100 Only)

$ 14.97/year
$ 28.00/year

$100.00
$100.00

$ 99.00

$ 49.95

Heath/Zenith Computer Centers

CDR Systems, Inc.

7210 Clairemont Mesa Blvd.
San Diego, CA 92111

(619) 560-1272

8.0 Mhz Speed-Up Kit
{Z-100 Only)

$ 49.95

Heath/Zenith Computer Centers

UCI Corporation
948 Cherry Street
Kent, OH 44240

(800} 824-2667 (Outside Chio}

(216} 673-5155 (In Ohio)

V20-5 (70105) CPU (5 mhz)
V20-8 (70108) CPU (8 mhz)
Mr. Don Murray

Heath/Zenith Computer Center

2715 Ross Avenue
Dallas, TX 75201

(214) 826~4053 (VISA and Master Card accepted)

$ 21.70 {$19.95 + 1.75 S&H)
$ 26.70 ($24.95 + 1.75 S&H)

OOPS!

The following is a correction 1o step #3 in the header of the
‘Change Speed’ program listing found on page 50 of the March

1986 issue of REMark,

CP/M-B0/85
MS-DOS (Z-DOS)

$ 12.95
$ 19.95

Heath/Zenith Computer Centers

S-A Design Books

515 W. Lambert, Bldg. E
Brea, CA 92621-399%1
{714) 5297999

3. Conver EXE file to COM, (EXE2BIN CS.EXE C5.COM)

Hthe extents are not specified asin the original instruction, a BIN
file will be created instead of a COM file.
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Controlled Data Recording Systems Inc.
Quality Products and Supportforthe Heath/ Zenith Community

FORTHE H/289-90 COMPUTERS
THE ONE CONTROLLER
FOR8”
& 5.25”
DRIVES
THE
FDC-880H
PRICE:$395

Includes controller board CP/M boot prom, I/0
decoder prom, hardware/software manuals BIOS
sourece listing. HDOS driver now available for$50.00.

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

FOR THE Z100 COMPUTERS

THE ORIGINAL
Z100 SPEED (
MODULE. RUN
YOUR 7100 PRO-
GRAMS FASTER

The ZS100 runs the Z100 GPU 50% faster, (7.5 MHZ) in
8088 mode. The 28100 installs easily with no soldering. The
25100 is externally switchable between speed mode and
normal. The ZS100 improves the time performance of ap-
plications packages with no software modifications needed.
The ZS100 is for all Heath/ Zenith 100, 110 and 120 series
computers,

THE FDC H8 DOUBLE DENSITY 8”
AND5.25” CONTROL-
LER FORTHE H8 COM-
PUTER PRICE $495

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

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

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

M OD I FY 89 Allows owners of the FDC-880H or the FDC-H8 to

read/write to the following disktypes:

Access 8.8.D.D., Cromemco S.5.0.D., DEC VT180 S.S.D.D., IBM PC/
Zenith 100, (CP/M) D.S.D.D.*, Kaypro 11 $.5.D.D., Morrow Micro
Decisions S.5.D.D., NEC PC-8001 A S.5.D.D., Osborne S S.D.D.,
Osborne S.S.D.D., Otrona D.S.0.D.*, Zorba D.S.D.D., T| Professional
S.5.D.D., TRS-80 Model | (Omnikron CP/M), TRS-80 Model Il (MM
CP/M), Xerox8203.5.D.D.. Zerox820-11S.5.D. D. Plus more, Standard
(Tests for H/Z37 and C.D.R. Disk types)

PRICE $49.95

SUPER DRIVES 85

A powerful floppy drive package for the Z100 or any computer that
can use 8" floppy drives.

Two extended technology 5.25" drives in a package with interface
cables, case and power supply, that look exactly like standard 8"
floppy drives to the computer. Now have 2.4 megabytes of floppy
file storage capacity in one 5.25" package.

ONLY $695 LIsT

Dealer inguiries invited.

For information about Ihese products conlact:

Controlled Data Recording Systems Inc.

7210 Clairemont Mesa Bivd

San Diego. Ca 92111 Phone (6818) 560-1272 or contact a Heath/Zenith
dealer that carries the C.D.R. Systems Inc. line of products.

New - C D.R Systems Bulletin Board (619) 560-8929




A Report On

Generai R

The NEC V20

Microprocessor Chip

For The “Z’’ Machines
Part |

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

Introduction

Some time last Fall, articles in magazines and notes on some of
the Bulletin Boards started to talk about the replacement micro-
processor chip for the 8088 chip from NEC This chip is the V20,
onein aseries of advanced microprocessor chipsin the NEC “V**
series. For those microsthat may be using the 8086 chip, the V30is
the replacement for that one,

In this article, | would like to relate my experiences in the short
time that | have had the V20 chip and in a second article give a
brief overview/background/description of the V20 itself with a
mention of other “V' chips coming in the future. The informa-
tion that | have seen on the V20 state that one can get anywhere
from 5% to 100% or more improvement in execution of pro-
grams. Well, needless 1o say, | decided to get one this pasi De-
cember and test it out on both my Z-160 and H-100.

The V20 microprocessor chip comes in either a 5 MHz
(uPD70108-5) version oran 8 MHz (uPD70108-8) version. In one
uf the notes that | saw recently, ittalked about a 10 MHz version.
However, | did not see that in the preliminary information that |
received fromNEC. Since [ have not upgraded my H-100to run at
the 8 MHz speed, which means both of my machines run at 4.77
MHz, | ordered the 5 MHz version.

Benchmark Background

While waiting for my V20 chip to arrive (I ordered it from a
hardware/software mail-order house), | decided to write a test
program (my “benchmark’’) in assembly language and use MS-
DOStotime avariety of instruction sequences. First, | would run
my benchmark program on both machines using the 8088 chip
that came with my machines, then rerun the program after in-
stalling the V20 chip. My intention was not to get an absolute pre-

cise timing of each instruction (although one could certainly do
that with a lot of work), but basically to compare the timings of
the variousinstruction sequencesor operations of the two chips.
| wanted to get a feeling on where the V20 chip was faster and
where it was about the same as the 8088 microprocessor chip.

Before discussing the actual instruction scquences or operations
that were used, | first want to describe how the timing was done.
Anytime one wantsto ‘time’ a particular operation, a time stamp
must be taken immediately before the operation to be tested,
and again a time stamp must be taken immediately upon com-
pletion of the operation. If precise timing is a requirement of
your benchmark, then using the Operating System for getting
the “times’” may not be accurate enough. Some “overhead”
would be introduced into your results.

In my case, | was not concerned with precise timings. | just
wanted to get a “ballpark’” comparison of several operations
using the two microprocessor chips. Using the M5-DOS “GET-
TIME” function was just fine for me. One must reiember, this
MS-DGS time function only returns the time to the nearest hun-
dreth of a second, which was fine for my testing.

For curiosity's sake, | called the MS-DOS “GETTIME” function
twice in succession, saved the results from the first reading and
compared them with the second reading. To my surprise, the
readingswere the same which tellsme that the Operating System
takes less than one hundreth of a second to process the time
request. This does not mean there is no overhead involved with
getting the time, it just means that the overhead is less than one
hundreth of asecond. Anyway, readingthe time viathe M5-DOS
Operating System was negligible for my benchmark.

Just as the MS-DOS time function took what appeared to be “no
time at all”, since the time returnad from the function itself is
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only carried to the nearest hundreth of a second, L expected my
instruction sequences or operations to also take “no time’ to
execute. That's exactly what happened. To get around this situa-
tion, an instruction sequence or operation must be repeated a
very large number oftimesto make sure the elapsed time ismuch
greater than one hundreth of a second. 1 just used 1,000 or
1,000,000 depending on the operation; more on the operations
in the next section.

List Of Qperations Tested

The following is a list of the various instruction sequences or
operations that were used in this comparison study. The results
of the testing are contained in the next section. Although each
instruction sequence or operation is intended to test out a par-
ticular instruction as its primary purpose, it takes many other
instructions to accomplish the rask. For example, a loop is
needed to control the number of times a particular operation is
executed. This means setting up counters, decrementing them,
branching depending on the status of the counters, etc, So each
instruction sequence or operation is more than just testing one
instruction, But that’s okay since the purpose of this exercise was
lust to compare various operations, not individual instruc-
Hons,

1. 1000-Byte-Clear Test (1000 times). Thissequence/operation
clears {sets to zero) 1000 “Bytes” of memory using the ‘REP
STOSB’ instruction. This 1000-byte buffer clearing opera-
tion is repeated 1000 times. Look at the results in the next
section.

2. 1000-Word-Clear Test (1000 times). This sequence/opera-
tion is the same as the preceding test except that it clears
1000 “Words” of memory using the ‘REP STOSW’ instruc-
tion. This operation is also executed 1000 times to get a
meaningful result.

3. 1000-Byte-Load Test {1000times). This sequence/operation
uses the ‘REP LODSB' instruction. This sequence is not very
meaningful as far as a production program is concerned,
since it loads the same byte into the AL register 1000 times.
However, from a benchmarking point of view, the opera-
tion makes sense. The 1000-Byte-Load test is executed
1000 times.

4. 1000-Word-Load Test (1000 times). This is the same as the
preceding test except that a “Word”" is loaded into the AX
register instead of a "Byte”.

5. 1000-Byte-Move Test (1000 times). Just as the name implies;
1000 “Bytes” are moved from one section of memory to
another section of memory using the ‘REP MOVSB' instruc-
tion. This Move operation is repeated 1000 times.

6. 1000-Word-Move Test (1000 times). This test is the same as
the Byte Test above except “Words' are moved using the
‘REP MOVSW instruction.

7. Byte-Add Test (1,000,000 adds). Although thistestwould not
be meaningful in a production program, it does, however,
provide 3 good test for the ADD instruction. This test simply
executes the following ADD instruction 1,000,000 times
along with the accompanying loop instructions: ‘ADD
ALBL.

8. word-Add Test (1,000,000 adds}. Same as the previous test
exceptthat“Words” are added together instead of “Bytes”:
'ADD AX,BX'.

10.

.

12.

13.

14.

15.

16,

17.

16.

19.

20.

Byte-Subtract Test (1,000,000 subtractions). This test simply
subtractsoneregister fromanother 1,000,000 times using the
following: ‘SUB AL,BL’. Similar to the ADD tests.

Word-Subtract Test (1,000,000 subtractions). Same as above
except “Words” are subtracted instead of “Bytes”: ‘5UB
AX,BX",

Byte-Divide Test (1,000,000 divides). Basically the same as
the other arithmetic tests above: one word register is di-
vided by a byte register. This operation is repeated 1,000,000
times using the following sequence: ‘"MOV AX,n’ ‘DIV BL’
where nisanyunsigned integer, and likewise, Bl containsan
unsigned integer. 'DIV’ performs “unsigned”’ divisions.

Word-Divide Test (1,000,000 divides). Same asthe preceding
test except that this operation involves dividing a word reg-
ister pair by a word register: ‘"MOV AX,n"’'MOV DX,m’'DIV
BX', where m is the most significant portion of a 32-bit
unsigned integer and n is the least significant portion of the
32-bitunsigned integer. BX contains a 16-bit unsigned inte-
ger. Again, ‘DIV performs "unsigned’ divisions.

Byte-Integer-Divide Test (1,000,000 divides). This is the
same as the ‘DIV’ tests except that signed integers are used
by the IDIV’ instruction {i.e., signed divisions).

Word-Integer-Divide Test (1,000,000 divides). Same as the
precedingtests except that a 32-bit signed integer is divided
by a 16-bit signed integer. The DX AX register pair is divided
by the BX register.

Byte~-Multiply Test (1,000,000 multiplications). In this opera-
tion, the 8-bit unsigned integer in the AL register is mul-
tiplied by the unsigned integer in the BL register 1,000,000
times. This operation uses the ‘“MUL" instruction along with
the accompanying loop instructions,

Word-Multiply Test {1,000,000 multiplications). Same as the
Byte~Multiply 1est above except that the 16-bit unsigned
integer in the AX register is multiplied by the 16-bit un-
signed integer in the BX register.

Byte-integer-Multiply Test (1,000,000 multiplications). This
isthe same asthe Byte-Multiply test above except that the 8-
bit signed integer in the AL register is multiplied by the
signed integer in the BL register (i.e,, signed multiplication
operations). The ‘IMUL’ instruction was used here.

Word-Integer-Multiply Test (1,000,000 muliplications).
Same as the preceding Byte-Integer test except that the 16~
bit signed integer in the AX register is multiplied by the
signed integer in the BX register,

Write 640 512-Byte Blocks Test. This operation writes 640
blocksof 512-byteslong on a floppy disk that was formatted
as 9-sector per track disk. In other words, 320K of informa-
tion was written on a 360K capacity disk. The purpose of this
test was to see if the NEC V20 chip had any affect on floppy
disk operations, See the results in the next section,

Read 640 512-Byte Blocks Test. This operation is similar to
the preceding testexcept the blocks that were written above
are now read, Nothing is done with the data that is read;
each block read overwrites the previous block read into
memory. Again, the purpose of this operation isjust to see if
the V20 chip has any affect on floppy disk reads.
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Benchmark Results

while other operations, such as the Add and Subtract operations,
showed only very littleimprovement. The Load, Store, and Move
operations also showed very significant improvement with the

What all this means is that depending on the application that is
beingused, you could seelittle or naimprovement over the 8088
chip or see a significantimprovement. Those applications which
depend heavily on disk activity will most likely show noimprove-
ment. However, those applications which have very little disk
activity and have very high usage of the Multiply and Divide
instructions, along with Loads, Stores, and Moves, will show a
significant improvement. If your spreadsheet application has
many formulas that perform multiplications and divisions, you
will notice an improvement.

The application being used with its unique activity will deter-
mine whether there isany improvement or not with the NEC V20
chip. In most cases, you won't notice an improvement but it will
be there, As | said earlier, | used the 5 MHz version of the V20. If
you have upgraded your Z-Machine to run at 8 MHz, you have
undoubtedly seen an improvement just running your 8088 chip

Z-160 (secs) H-100 (secs)
Test | B@ss | vzg || 8088 | v2e |
-------- ! 3 ik ; i NEC V20 chip.

1. Byte—Clear | 2.14 | 88 j| 2.16 | ag |
2 Word-Clear | 3.7 | l.ev || 3.66 | 179 )
I Byte-Load | 280! 193! 2.87T 1! 1.85 |
4 Word-Load V379 2,91 1) 3.T@l 2.86 |
o Byte-Muve i 979 { 1.8l | S.68 ) 1.7% |
& Word-Move { 549 | 3.62!| 5.48 | 3.55 |
7 Bytc-Add | 676 ) 6.26!! 65! 6.11 !
8 Word-Add ! 678 | 6.26 || 6.856 4 6.11 |
9 Byte-Subtract i 6.765 { 6.26 || 6.56 | 6.11 |
19. Word-Subtruct | 6.7 | 6.26 || 6.5 | 6.1¢ ]
11 Byte-Divide (unsigned) | 25.71 | 11.37 || 26.74 | 11.26 |
12 Word-Divide (unsigned) ! 42.02 ! 15.10 |! 42.31 ! 15.19 !
13 Byte=-Divide (signed) | 3@.26 ) 15.16 || 30.50 | 15.@9 |
14 Word-Divide (signed) | 49.43 | 19.22 || 46.68 | 19.2@ |
15. Byte—Multiply (unsigned); 22.69 | 18.82 || 22.94 | 18.79 |
16 Word-Multiply (unsigned)] 34 .85 | 13.24 || 34.24 | 13.19 |
17 Byte-Multiply (signed) |} 25.21 | 12.97 |} 25.13 | 12.93 |
18 Word=Mulliply (signed) | 36.93 |} 13.1€¢ ;; 36.46 | 15.35 |
19. Floppy Disk Write 1142 .48 |142.47 |1135.06 |135.06 |
20 Floppy Disk Read |142.70 |142 .60 |!135.23 {135 .24 |

] I 1

Conclusions

Except for the floppy disk operation tests, all the other tests
showed animprovement, some very significantly, when the NEC
V20 microprocessor chip was used. The reason why the floppy
disk operations remained the same is that the operations were
very dependent on the physical disk drives themselves, rather
than on any specific instruction or set of instructions. The dif-
ferences between the Z-160 runs and the H-100 runs are due to
different physical disk drives, and different BIOS/Disk Drivers
being used.

As you can see from the results, the Divide and Multiply opera-
tions showed tremendous improvement with the NEC V20 chip,

at that speed. Adding the 8 MHz V20 chip should give you yet
another improvement.

The purpose of this article was not to promote or sell youthe NEC
V20 microprocessor chip, but to give you some idea of some of
the differences between it and the 8088 chip in terms of execu-
tion speed. The choice is yours. However, | can tell you that | am
sold and | went out and purchased a second V20 chip so | could
have a V20 chip in each of my Z-Machines. In my second article
onthe NEC V20 chip, | will discuss the additional instructions, the
enhanced instructions, and the 8080 emulation mode that are all
part of the NEC V20 (or V30) chip. | did write a test program that
does switch between 8088 native mode and the 8080 emulation
mode to perform a task, and | will discuss this in my next arti-

cle. X

CCT,® the Nation’s leading
S-100 OEM, now offers
products and support for the
7100 system. We have
compatible 256K and 512K
static memory boards, and the
CCT Printerfacer 1™ The
Printerfacer 1 is an intelligent
170 board with 256K of on-
board memory, expandable to
1 megabyte, for printer/plotter

bufferring. The board comes

1 parallel port, residing at the
same physical address, which
are software and keyboard
selectable. Increases system
speed and throughput
tremendously! Runs two
devices simultaneously! Fast!
Printerfacer 1 with cable set
and CCT 12 month warranty.

Liberal Dealer Package Available—

intensive application

Z-138 PC Transportable .......

standard with 1 serial and

Zenith Data Systems
. CALL
CALL

Z-148 PC Desktop ........ CALL

Z-171 Lap Top Portable. ... .. Z-200 PC-AT System. .....

Inquire with CCT Marketing.

Z-158 PC Desktop ........ CALL
CALL

Hard disk upgrade kits are available for the Zenith System

CCT /1CCT Plaza » Box 4160 / West Sedona, AZ 86340 / 800-222-8686 / In AZ: 602-282-6299

CCT Implements Tomorrow’s Technology Today™

CCT and Printerfacer 1 are trademarks of CCT.
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SOURCE CODE

Studio Computer's pop-
ular communication
program Pro Driver, Is
now available in source
code form!

Pro Driver is a cleanly
designed menu-driven
MS-DOS modem com-
munications program. It
supports 3 popular
transfer protocols as
well as VT-52 & VT-100
emulation. Up to 32 auto-logon sequences and a
usage reporter option lets you track ail calls
made. Full color selection modes as well as baud
rate and all other pertinent optlons are settable
through Pro Driver's easy to use menus.

Written in the popular 'C' programming language,
our source code package consists of two standard
5-1/4" soft-sectored floppy disks that contain
almost a half megabyte of commented 'C' code.

We provide the complete source including our 1/0O
device drivers for the Z100, Z100 PC and 1BM PC
compatible computers.

Registered owners of any release of Pro Driver
may purchase the source for only $99 complete! If
you are not a current owner of Pro Driver, the
entire package of both the executable version
along with a complete 200 page manual and the
source code is Just $148. Of course we still offer
Pro Driver in the standard 'executable only' ver-
sion for just $49 (specify Z100 or Z100 PC).

Requirements needed to properly compile our
source without modifications, are a disk drive
with 1 megabyte capacity, the Computer lnnova-
tions C86 'C' compiler, Microsoft MASM and an
overlay linker such as Phoenix's Plink-86.

For your Pro Driver source license, send check,
money order or use your Visa/Mastercard. Please
include $3 for shipping and handling.

* Studio Computers cannot offer support on any medifications made to
the source code. Compiled code generated from the source code .may be
used for non-commercial use only.

SPECIAL LIMITED TIME OFFER!

Need a good solid dependable 300/1200 baud mo-
dem? We've got them for only $169 from Practical
Peripherals. This half-card IBM PC compatible
cards plug directly into your Zenith computer. 1t
even comes with its own software. And, it's
backed by an incredible 5 year warranty.

We also have the popular Dr. Halo graphics soft-
ware package. Use it to create mechanical
sketches or draw in full color using one of its
many icon driven commands. Then print your
creations on your graphics printer. Our special
price this month for the package is just $89.

We have a super value
this month on our
Famous Maker 48 track
double-sided, double-
density soft-sectored
diskettes. For only $9.88
per box of ten, you'll
receive 100% certified
floppy disks that are
backed by a money back
warranty and a free box
of name brand disks if
not satisfied, Each box includes sleeves, labels
and write-protect tabs. You just can't go wrong!
Plus... for every 10 boxes you order, we'll throw
in an extra box of ten disks free!

diskettes

Please add 2% of the total order (83 minimum) for shipping and handling.

= S

Send for our complete 1986 catalog with super
prices on Zenith floppy and hard disk computer
systems and accesgories.

000 Couth Fldems
ixmingham, K/ 48011
ine.| Phone (313)-445-5365




A shortwhile ago, Heath introduced a new kit which, | feel, had
been long overdue. The kit I'm referring to is the ID-4801
EPROM Programmer. With this device, the digital enthusiast has
the ability to explore every aspect of Erasable Programmable
Read Only Memory ICs.

The heart of this instrument is a single large circuit board con-
taining several dozen ICs, including an equal number of resis-
tors, capacitors, switches, etc. Performing all the controlling
functions on this board is a Z-80 microprocessor, running at 4
MHz.The kitcan be completed inasingle evening (even if Heath
doesn’t think so), especially if your evenings last between 3and 5
hours. Most of the construction consists of inserting and solder-
ing parts onto that large circuitboard. More time consuming and
tedious, is the construction of the ‘personality’ modules. These
little modules determine which EPROM can be programmed by
the unit. The programmer initially comes with 4k of RAM, but
can be expanded to a total of 16k. The unit must contain as much
or more RAM than the capacity of the EPROM being worked
with, Therefore, in ordertoread or program a 2764 EPROM (8k X
8), the programmer must have at least 8k of RAM, EPROMs as
large as 27128 can be read and programmed with the 1D-4801,

The ID-4801 programmer is capable of 10 separate and distinct
functions, some of which require prewired personality modules,
as mentioned previously. These functions are described as fol-
lows:

Keypad mode allows you to enter or examine data in any RAM
memory location. Memory addresses can be incremented or
decremented. Data can also be entered repeatedly for duplicat-
ing entire blocks of data.

FPROM to RAM mode transfers data from a preprogrammed
EPROM info RAM. Using this feature and the ‘Program EPROM’
mode, EPROMs can easily be copied.

RS-232transmirand RS-232receive modesallowa userto transfer
dataeitherto or from RAM. Thisisaccomplished by way of an RS-
232 link between the 1D-4801 programmer and host computer.

General i

Data transfers are done in ASCII Intel Hex format at 9600 baud.
No type of handshaking is done, so the modem program being
used must be capable of accepting data at that speed. Most
modem communication packages will not work at that speed
without any handshaking due to small input bufters. Presently,
HUG is selling a package that will work properly with this pro-
grammer at full speed. This package is called HUGMCP (HUG
P/N 885-3033-37), and sells for $40.00.

Simulate mode allows the programmer to act as the EPROM
itself. This allows the user to actually test and debug firmware
before the EPROM is programmed.

The insert and delete RAM data modes allow the programmer to
insert or delete data bytes from RAM. Doingso, causes the rest of
the RAM data to move up or down in memory depending
whether a byte was added or removed.

The byte search mode is used to locate data bytes in RAM and
display both the data and the memory address. This mode can be
used to locate either one or two data bytes.

The program mode does the actual programming of the EPROM.
Programming data is taken from the RAM, starting at any ad-
dress, and programmed into the EPROM, again, startingwith any
address, for any specified length. Before doing the actual pro-
gramming, the programmer verifies that the EPROM is erased,
and during programming verifies that each memory location is
correctly programmed.

The final mode isthe verify mode. This mode allows you to load a
program into the programmer’s RAM and compare it to a pro-
grammed EPROM. The programmer’s RAM can be loaded from
the Keypad, R5-232 port, or another EPROM.

Only 8 years ago did such an instrument cost several thousand
dollars (I know, | priced them!). But today, Heath has made it
possible for almost every computer enthusiast to own their own
microprocessor based EPROM programmer. The present selling
price, only $369.95. X%
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the fourth law of robotics
A robot shall make

learning fun for man

and thereby improve

the quality of life

for mankind.

HERO 2000 is much more than a
robot. It's a wc:lking. talking 16-bit

a megabyte. And a fully articulated arm with five

bxes of motion. Yours to program. Command. Modify

Heathklt

Heath
Company

y of Zenith

and expand. Total system access and solderless
experimenter boards provide almost limitless pos-
sibilities. Its remote RF console with ASCI| keyboard
gives total control. Available with three self-study
courses. Backed by Heath Company, world leader
in electronic kits.
Build yourown |
HERO 2000. Or buy |
it assembled. Have
fun learning skills
thattranslate
directly to the
world of work.

HNowliedoe
Dullder

Mail coupon today to receive a FREE
Heathkit Catalog featuring HERO 2000.

Mail to:Heath mny




General - 16-Bit B

The
WordStar
Directory Changer

Joseph Katz
103 South Edisto Avenue
Columbia, SC 29205

A notable limitation of WordStar and other MS-DOS trans-
lations from CP/M programs is that they do not recognize sub-
directories. This wonderful addition to M5-DOS appeared first
in version 2.0 and remains a part of version 3.0. It's a wonderful
feature because subdirectoriesare the waytobringorderto a big
hard disk. They let you organize the hard dick into a treelike
structure, with the root directory branching into a subdirectory
for each kind of work youdo on the computer. If you're a writer,
forexample, you could make asubdirectory for each project and
one forcorrespondence with each publisher of yourwork. Then,
when you want to turn from work on a chapter in The Greal
American Novel to a letter explaining why you can’t meet the
deadline for it, all you do is switch subdirectories. You get the
idea.

Unfortunately, WordStar — and programs like it — doesn’t, no
matter what you try.

Some people try WordStar's ““change logged disk” option, from
either the main menu or within a document, figuring they can
respond to the prompt with a full pathname instead of just the
new drive identifier. They learn that the buffer here can hold
only two characters: a legal drive letter followed by the trailing
colon. You can’t change subdirectories that way.

Other people try WordStar’s “Run a Program’’ option on the
main menu 1o execute the MS-DOS resident commands “CD”
or“CHDIR.” After all, either of those two commandswill change
directories from the MS-DOS command line. But neither will
work when called from the “R"” option on WordStar’s main
menu. Its restriction comes not from a limited buffer: the buffer
will accept almost any combination of alphanumericsup to sixty-
five characterslong. The troubleisthatonly an “EXE” or “COM”
program can be run from the main menu, so all MS-DOS integral

commands are inaccessible. It's, therefore, impossible to access
them from a “BAT" file, because those are ignored, too. You
can’t change directories that way either,

The reason for WordStar’s deficiency is that all M5-DOS incar-
nations of this once-dominant word processing program are
really reincarnations of its CP/M versions. They, in turn, de-
scended from ED.COM, the line editor that also is ancestor of
MS-DOS’s EDLIN.COM. All these programs were written to be
generic, to strive for precisely the same behavior and appear-
ance across the widest possible range of computer systems. Since
CP/M hasnoequivalentof subdirectories, WordStar hasno code
to deal with them.

History, philosophy, and genealogy aside, it is a nuisance to use
WordStar on a Winchester with more than one directory con-
taining files that need editing in the same session. One must
leave the program, change paths with the resident MS-DOS resi-
dent CD (or CHDIR) from the MS5-DOS command line, then
rerun WordStar. Of course, any special setups — spacing, mar-
gins, or tabs, for example — must then be reestablished, soa long
session with WordStar often turns into a series of discontinuous
editorial bursts. They are unnecessarily tedious.

And that’s one big reason why WordStar has declined in pop-
ularity, giving way to programs that take better advantage of
MS-DOS’s capabilities.

Now that we know why we can’t change subdirectories from
WordStar, it'srelatively easy tofigurethe waytodoso. Thetrick is
to think deviously. WordStar will run only a transient program —
a"COM" or “EXE"” program — not a resident program or a batch
file. All one need do, therefore, is create a small transient pro-
gram that feeds the new pathname to Function 3BH of INT 21H —
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which is called by the resident CD — and Zoom: there’s the
new directory.

Meet CD.EXE, an assembly language program that allows chang-
ing directories from WordStar's main menu. Choose the main
menu’s “R" option to run a program. Then run CD, without a
pathname: CD.EXE prompts for the “NEW PATH.”” Give it any
pathname up to forty-nine characters long and press RETURN.
(To use longer pathnames, adjust the first and last equatesat the
label “BUFFER" in CD.ASM.) If path and pathname both were
valid, the directory is changed. If one, the other, or both were
invalid, there is no directory change. In that respect, CD.EXE
behaves just like the MS-DO>S residents.

Where itdiffersisinits civilized responsesto the user. Since rosi-
dent commands, by definition, always occupy RAM space, sys-
tems programmers tend to keep them slim and functional. That
way the residents occupy less space.

So resident commands expect complete, and completely accur-
ate, commands on the command line: the M5-DOS resident CD
requires the new pathname when it is invoked. It does not
promp!t for what it needs. But CD.EXE does. It will not accept a
pathname as part of the command: it prompts for one instead.

And the MS-DOS resident CD stays mute after the command,
whether or not the change succeeded. Many users, therefore,
develop the good habit of issuing the resident CD command
twice* once to command the change, once again to check if it
was made. But ¢ D.EXE reports either a successful change or a
failure.

For that reason, you may like CD.EXE better than the resident
commands and want to use it on the command line, as well as
from WordStar. It can be done, if two minor adjustments are
made. First, give CD.EXF some other name to avoid conflict with
the resident command. There is no conflict when using CD.EXE
from within WordStar for justthe reason thatatransient program
is required in the first place: WordStar does not access resident
commands, so the command “CD" from within WordStar will
always use CD.EXE. But residents have priority in the MS-DOS
hierarchy of command execution, so you will have to change the
name of the transicnt to something like “CDD.EXE."” Otherwise,
when youissue the command’CD" from thecommand line, you
always will be using the resident.

Second, make sure to put the renamed CD.EXE in a directory
from which M$-DOS can find it through the resident Path com-
mand. Onawell-ordered system, the likeliest best placesare the
root directory of the boot partition or the same directory as
WordStar irself.

CD.EXF willrun equally well on any computer that uses MS-DOS
2ar3 —the generic operating system, as well as PC-DOS. [t uses
only standard INT 2TH functions: 09H to display the prompt and
other messages; 0AH to get the pathname; and 3BH to change
directories, There is nothing fancy about this program. It
merely works.

LINK WILL GIVE A 'NO STACK SEGMENT' ERROR  IGNORE IT
#
DATA SEGMENT
CR EQU O0H
LF EQU OAH
CRLF DB CR,LF,'§’
BUFFER DB 49 , MAXIMUM PATHNAME,
. WHICH MAY BE ENLARGED
DB ? , BYTES ACTUALLY USED
IN NAME
DB 50 DUP (7) ;. BUFFER NEEDED——ONE BYTE
BIGGER THAN THE
. WMAXIMUM PATHNAME
PROMPT DB ‘NEV PATH: &' , PATHNAME PROMPT
NO DB 'PATH UNCHANGED$' ; ERROR MESSAGE
VES DB "PATH CHANGED$' ; SUCCESS MESSAGE
DATA ENDS

CODE SECMENT

MAIN FROC FAR
ASSUME CS:CODE, DS:DATA

START -
PUSH [BN] . SAVE FOR EXIT
SuUB AX AX , ZERO IT
PUSH AX . PUT IT ON THE STACK
hov AX DATA ., GET BUFFER
ov DS, AX . SHIFT IT

WORK
MoV DX ,0FFSET PROMFT ; LOAD PROMPT
Mov AH , @SH ; PRINT STRING FUNCTION
INT 21H , DO IT
MoV DX,0FFSET BUFFER , LOAD BUFFER ADDRESS
MOV AH . 0AH , KEYBOARD INPUT FUNCTION
INT 21H ; DO IT
;COSMETIC FREPARATION FOR RESULT MESSAGE
nov DX .QFFSET CRLF , LOAD IT
Qv AH, ©39H , PRINT STRING FUNCTION
INT 21H , DO IT
;MAKE ASCIIZ STRING OF PATHNAME
MOV BL .BUFFER+1 . HOW MANY BYTES TO READ
MOV BH.O . PUT IN BX
MoV | BUFFER+BX+2],@ , APPEND THE NULL FOR ASCIIZ
,REQUEST CHANGE
MoV DX ,0FFSET BUFFER+2 , ADDRESS OF PATHNANE
oV AL.Q . ACCESS CODE
MOV AH ., 3BH . CHANGE DIRECTORY FUNCTION
INT 21H ; DO IT
JC ERROR ; JUMP TO ERROR MESSAGE
.CHANGE SUCCEEDED
MoV DX ,OFFSET YES . LOAD SUCCESS MESSAGE
MOV AH , 69H , PRINT STRING FUNCTION
INT 21H ; DO IT
RET , BACK TO CALLER
,CHANGE FAILED

ERROR
MOV DX ,OFFSET NO ; LOAD ERROR MESSAGE
MOV AH , GSH , PRINT STRING FUNCTION
INT 21H , DO IT
RET . DIE

MAIN ENDP

CODE ENDS
END START

END OF CD.ASM

Listing: CD.ASM

Are you reading

PACE  55.80
TiTLE  CD.EXE —- CHANGES %5-DOS 2 OR 3 DIRECTORIES
SUBTTL GOPYRIGHT (G), 1906, BY JOSEPH KATZ a horrowed copy of REMark?
COMMENT # »
PROGRAMMER:  JOSEPH KATZ suhscrlhe I"]W!
TO MAKE CD.EXE
I ASSEMBLE WITH MASM "MASM CD;"
2. LINK WITH LINK: “LINK CD;"
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H/Z-89/90 &

G-PROM Review

(Or How To Increase
H-89 Graphic Resolution

For Under $20!)

R. Kenneth Strum
P.O. Box 35502
Brooks AFB, TX 78235
Copyright 1985

Introduction

| made some improvements recently in my H-89A, so it would
continue to meet my computer needs. I'll explain how | got
higher resolution graphics out of my old war horse. Any mod-
ification | try has to really improve performance, be reliable and
inexpensive. It has to be easy and quick to install.

My H-B9A, prior to these modifications, was stock Heath. It was
set up with 64K RAM, H-88-3 serial ports, H-17 disk drive con-
troller, and three H-17 (hard sectored, 100K, old style) disk
drives. My mechanical and electronic ability are somewhat lim-
ited, so “if I can do it, so can you' really does apply.

Evaluation Of G-PROM

| improved screen resolution by replacing the Heath character
generator with G-PROM ($19.95, including shipping, handling
and complete documentation, available from NORCOM, 9630
Hayes, Overland Park, KS 66212). G-PROM is a character gener-
ator replacement for both the H-89 and H-19. Physically, itis a
single ROM chip which replaces the Heath 24 pin DIP ROM at
position U473 (H-19/H-89) or U420 (H-19A/H-89A) on the Ter-
minal Logic Board (TLB).

G-PROM produces a new character set on the H-19/H-89 dis-
play. G-PROM will work under either/both the CP/M 2.2 and
HDOS 2.0 operating systems without modification to any soft-
ware. The new character set includes 23 revised ASCIl and 24
graphic symbols, plus 81 unrevised characters. Photo 1 shows
how the new graphic characters are more rectangular than the
old Heath graphics. Note that in Photo 2 the shapes are square.
This was a diagonal shape before. The new graphics have a two
and one half times higher vertical resolution than the old set.

NORCOM hasincluded an MBASIC program that demonstrates
the new and old resolutions.

Photo 1
Demonstrates rectangular shapes to old “Invaders” game.
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Photo 2
New rectangular shapes instead of diagonal shapes.

| was able to install G-PROM easily by following the directions
supplied. Time was one hour, including the time for pulling the
CPU and terminal logic boards out twice (I failed to label one
connection since 'l knew how it was oriented”). | inverted the
plug on position P513 on the CPU board. | got only one “beep”
when | powered up, and could not get the “H"” prompt. How-
ever, the screen worked fine in the “off line” mode. If | had
followed the directions supplied with G-PROM, which boldly
stated to label each plug, lwuuldn’t have had a problem. | should
add that it has been over 4 year since | “popped the top” on my
H-89A. So, | was a little rusty, as you might guess. Photo 3 shows
the G-PROM installed on the Terminal Logic Board.

Photo 3
G-PROM installed on Terminal Logic Board of an H-89A.

Speaking of following directions, please pay special attention to
the instructions for making sure the ROM’s DIP pins are straight
before you try to install the G-PROM ROM. Every DIP I've ever
worked with has needed a little work to ensure the pins are
straight up and down (perpendicular to the socket). Just roll the
ROM's “legs’ over a table top to straighten them. Be careful of
static electricity. You can ““zap” the ROM and ruin it if you dont
ground yourself before picking it up.

Oncethe G-PROMwasinstalled, | ran every program | had to see
how each looked with the G-PROM character set. Most dis-
played just as before, only better. The only troublesome excep-
tion was Galactic Warrior. It looked “a little funny”. It uses the
“crossed lightning” graphic character which was replaced by a
rectangular symbol. Shuttle Lander, marketed by Hoyle & Hoyle,
and Invaders, marketed by The Software Toolworks, were af-
fected to a lessor degree. See photo number two for an idea of
the differences. All games played fine, though. Other programs
that used graphics looked great. For example, if you use Pat
Swayne’s neat DIR19 program (HUG P/N 865-1126 title: HDOS
Utilities by PS and the CP/M version, HUG P/N 885-1226), you
willreally like the full dividing lines. His SEE program (also on P/N
885-1126 and in CP/M, on a different HUG disk, P/N 885-1237),
which uses graphics in the 25th line, looks fine. See Photo 3.

ED-A-SKETCH (a graphics editor), by the Software Toolworks,
worked fine with G-PROM. Even the 25th line displayed the cor-
rect graphic characters with the corresponding keyboard ele-
ments. | enjoyed the increased resolution of the pictures |
created with ED-A-SKETCH. For example, | sometimes make
colored transparencies of my screen displays for briefings. The
G-PROM graphics are much better than the original Heath
graphics. This is my primary use of G-PROM’s capabilities.

| tried to dump the pictures | created with ED-A-SKETCH and
G-PROM characters to my Zenith MX-B0A printer (same as
Epson MX-80, type Il1) using FBE’'s SCREEN DUMPER program.
Unfortunately, the old graphic characters were printed. See
Figure 1 and Photo 4,

Photo 4
This is a picture of the screen that produced Figure 1,

Photo 1 shows new characters which Figure 1
shows old characters.
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| asked NORCOM if there was some way to turn the old graphics
“on and off” since they publish an MBASIC program to demon-
strate the new and old resolutions. They told me that there was
no way to do it. If they ever bring out a revision, | recommend
they include a way to use the old graphics for games and
SCREEN DUMPER.

Are there any other products which increase screen resolution
for the H-89 or H-197 Yes, there are. Two of the most prominent
are SigmaSoft and System’s, Interactive Graphics Controller/
Pseudo Disk (4488 Spring Valley 107, Dallas, TX 75234, 214-392-
1025) and Cleveland Codonics Inc's, Imaginator (18001 Engle-
wood Dr., Cleveland, OH 44130, 216-243-1198). Both start at
more than $400. However, they do more than increase screen
resolution.

SigmaSoft and System’s product offers resolution of 640 X 250
pixels. It also has a 64K (optionally expandable to 256K) pseudo
disk. Itsupports ULTRAROM and SUPER19 ROM'’s. Expect to pay
about another $100-$200 for options such as increased pseudo
disk memory, cables, ROMSs, and printer drivers. This product
does produce a very nice printout on an MX-80 (and other
printers as well), which | understand, is the same on screen as
on paper.

The Imaginator is a screen graphics hardware system (504 X 247
pixels) with an instruction set that allows you to draw graphics
from high level languages. Wizard Software House (79 Marshall
Street, Providence, Rl 02909, 401-331-5034) offers a program
called “llustrator” fur about $90, which is a screen and printer
editor for the Imaginator. Newline Software (P.O. Box 289, Tiver-
ton, R102878, 401-624-3322) used to offer the same product at the
came price.

Can | recommend the G-PROM? Yes, It works well, with the
exception of distortion in some graphicintensive games and the
inability to dump the higher resolution graphics to a printer.
However, it has absolutely superior screen graphics when com-
pared to Heath's original set. G-PROM excels at screen oriented
graphics. As far as | can tell, it is totally compatible with ED-A-
SKETCH, Other graphic editors, such as Video Artist by Newline,

might also be compatible. G-PROM is inexpensive, less than $20
including shipping, and support is there from NORCOM. If my
experience is typical, you will like the increased screen resolu-
tion with G-=PROM. My impression, after working the terminal
for over 300 hours with the programs listed in Figure 1is that G-
PROM is one great buy for the Heath/Zenith computer com-
munity.

Free Software

to Balance Your Checkbook

It's Check Processor from Newline Soft-
ware, and it's yours -- absolutely free. A
$50 value. Assign checks to 31 user-
defined expense categories. Print out
reports. Even use it for credit card ap-
plications! Easy to use. All documentation
on disk. Available for IBM-PC and Zenith
Z-100.

In addition, you'll get free demos of more
software from Newline! It's our way of
getting acquainted. We know that once
you try our software, you'll be back for
more.

Call or write for Check Processor plus free
software demos today. Please specify
hardware and operating system, and
include $4.99 for shipping, handling and
materials. Ask for free catalog.
s New line Sofrware P.0. Box 289
Tiverton, Rl 02878
(401)-624-3322

M/C & VISA welcome
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Figure 2

G-PROM/Software Compatibility Chart

Program *

PIE

TEXT

SPELL

TEXT PROCESSOR
EDIT19

HOME FINANCIAL SYSTEM

MYCALC
ZENCALC

Compatibility with G-PROM
Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible

Appears totally compatible

QUERY!2 Series of programs Appears totally compatible

AUTOFILE
MBASIC CAI

MBASIC QUIZ
(HUG P/N 885-1097)

MBASIC DATABASE
SYSTEMS
(HUG P/N 885-1108)

ZLYNK |

TYPING TUTOR
MBASIC 4.82
ED-A-SKETCH
PACK & CRYPT
SCREEN DUMPER

SHUTTLE LANDER
SPACE INVADERS
GALACTIC WARRIOR

HUG’S HARD SECTORED
SUPPORT PACKAGE

HUG’S HDOS UTILITIES
BY PS

SPEEDUP

MX.DVD
SUPERSYSMOD 2
WORDSTAR (CP/M)

Appears totally compatible
Appears totally compatible

Appears totally compatible

Appears totally compatible

Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible
Appears totally compatible

Doesn’t print the new characters.
What you see on the screen is not
what is printed

Slight distortion

Slight distortion
Moderate distortion

Appears totally compatible
Appears totally compatible

Appears totally compatible
Appears totally compatible
Appears totally compatible

Appears totally compatible

HUG’S CP/M UTILITIES BY PSAppears totally compatible

(CP/M)

TEXT PROCESSOR (CP/M)

CPS (CP/M)

GALACTIC WARRIOR
(CP/M)

Appears totally compatible
Appears totally compatible

Appears totally compatible

* All programs under HDOS unless otherwise noted.

About The Author

R. Kenneth Strum (Kent) is an officer in the USAF. He is
Directory of Administration at the Aerospace Medical Divi-
sion, Brooks AFB Texas. He’s working on his Master’s degree
in Computer Resource Management through Webster

University, and built his H-89A through one of his micro-
computer courses in 1983. He published an article in
REMark in November of 1984 on printing graphics with the
H-89 and MX-80A. He uses his computer for church mem-
bership databases, hume finance, writing, and at the of-
fice.

Bold, Stylish Text
for H=19 and H=89?

T-Prom provides an entirely new look
for your CRT display. All of the text characters are enhanced for
greater style, clarity and boldness. Now you have a choice
between “stick” letters and clear, stylish screen text.

T-Prom is a plug-in replacement for the original character
generator ROM, and is priced at only $19.95 including shipping,
documentation, and installation instructions, (Another new pro-
duct, GT-Prom offers the combined benefits of T-Prom and G-
Prom for only $24.95. Write for information on G-Prom.)

Send your order to: NORCOM
9630 Hayes
Overland Park, KS 66212

Bromley Engineering
Internally Mounted
Hard Disk Drive Kits

for Z-100

BS-Z100-11 11Meg formatted $1095
BS-Z100-22 22Meg formatted $1195
BS-Z100-35 35Meg formatted $1395

Call for quote: Can use ANY ST506 Winchester

Includes; Winchester, ribbon cables, controller,
boot rom, software and instructions.

Features: Bootable, 16 partitions, plug in and go
operation, one year limited warranty.

System requirements: 192K RAM, DOS 2 or

greater, Current Zenith PAL (on motherboard).
Uses any power supply.

Bromley Engineering
883A Cambridge St., Cambridge, MA 02141
Call (617) 661-3144, Ask for Brian.
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PAINT.ASM
Part 2

As you recall, last month we discussed the screen dump pro-
gram, “PAINT.ASM". It demonstrated the use of CP/M system
calls, H/Z graphics, simple printer operations and disk file ma-
nipulationsinasimple, butlengthy program. We also discussed a
few possible uses, especially for possibly presenting granhics
in games.

Assuming the reader has loaded and tested this program, wo will
now add the enclosed routines to enable loading H/Z graphics
fonts to a capable printer and allow the sending of PAINT's
screensdirectly to this printer, This greatly enhances the utility of
the program allowing the development of personalized let-
terhead, cards and graphic prints.

Add the enclosed routines to your program. Location doesn’t
especially matter. Notice that the CHFONT routine replaces the
one line routine previously placed in the program and the
PRNTR routine is a direct substitution for the previous PRNTR
routine (for the Heath H-14 printer).

The reader desiring to meld both the H-14 and new printer
routines together will find it an easy modification, especially if
they ask a question at the program start to determine which
printer will be used and save this information as a flag. Simply
check this flag in the PRNTR routine to determine which sub-
routine to use. | have information on H/Z CP/M BIOS and CDR
BIOS patches to enable changing printers (between serial and
parallel} on each cold boot.

Panasonic KX-P1092 Printer

Before describing the additional routines, | need to briefly de-
scribe the capabilities of the Panasonic KX-P1092 dot matrix,
near letter quaiity, multi-mode printer. The two other printersin
the Panasonic series, ¥X-P1090 and 1091, are similar.

The KX-F1092 is a very reasonably priced, near letter quality
printer with some of the finest print I've seen in its price class.

The printer’s nine pinprinthead formsa 9X9dot matrixcharacter
in draft mode and 12X18 in the NLQ mode. It is capable of being
programmed with user defined font/graphics characters. Add.-
tionally, it has several of its own characier sets, including !BM
graphics, selectable through the use of dip switches.

General - 8-Bit B

Steven W. Vagts
9509 Gray Mouse Way
Columbia, MD 21046

Itis capable of five modes of text printing: draft font, propor-
tional font, near letter quality (NLQ) font, draft italics and near
letter quality italics. These fonts and graphics sets are stored in
ROM (Read Only Memory).

User defined fonts must be downloaded into the printer’s rather
limited buffer, one of the few complaints | have. This printer buf-
fer totals 7.5k (kilobytes). Another 4k is provided on a rather
expensive, optional board. Switches divide this buffer between
that portion needed for the downloaded font and that available
for printing purposes.

Downloading The H/Z Font

Using the FONT (f5) key will display severai font choices in a
menu. Choices include the three ROM fonts and the download-
able draft font we will develop. Downioadable proportional and
NLQ fonts can also be included easily by the reader.

Cn selection of the draft font, the program loads a disk file,
“HZFONT.DF7", which contains the graphics characters and
reverse viden cnaracters we develop and sends them directly to
the download area of the printer’s buffer. Examples of down-
loadable draft font are shown in Figure 1 Similar characters can
be loaded for the proportional and NLQ fonts, but this s left to
the readerasan exercise. The proporiional printing hasits limita-
tions (my second minorcomplaint — I can’t get it to print only 80
characters per line) so | can’t recommend it, though the charac-
ters are much more clearly defined without taking as much
memory as the NLQ font. Examples of NLGQ programmable font
are included in Figure 2.

Downloading NLQ font also has a limitation, which gets me back
to my first complaint. Due to the extensive remory required to
define each character (31 bytes of memory per charactei), re-
verse video cannot be loaded for any of the alphabet, because it
would require that all the printer’s buffer space be devoted to
the downloaded font, leaving none as a printer buffer. I have not
done this to determine its effect on computer/printer opera-
tions and speed.

The draft font easily fits in the required buffer space and is very
successful, though the characters are only roughly defined. In
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draft font, this printer cannot fire a single print head pin twice in
succession. Note the difference between Figures 1 and 2.

Therefore, using draft font, all graphics (normal and reverse
video) and reverse video of all, but small alphabet letters, can be
loaded and accessed. The limiting factor becomes the number of
accessable downloaded character positions that can be accessed
at any particular time.

As shown in Figure 3, the printer’s character set is defined as a
matrix. Each element of the matrix is defined in hexadecimal

(Hex) code.

For example, if the printer were told 1o print character 04BH,
standard Hex code for the letter K, the printer refers to the ma-
trix, finds column 4 and row B, and locates the letter K to print.
Using eight bits, only 000H to 0FFH, or 0 to 255 decimal, elements
can be addressed.

After loading the new character font, we mustinform the printer
torefertothedownload buffer arearatherthanitsowncharacter
set to determine the character to print. This is accomplished
through MS5G41 of the enclosed program. MSG41 is the hexa-
decimal representation of “ESC+% +1+0".

“ESC+%" informs the printer to use the font described by the
following two numbers. The first, a “1" or a ~0’ represents the
downloaded buffer area or the ROM area, respectively. The
second number indicates the font:

0 = Draft font
1 = Proportional font
2 = Near Letter Quality font

These are represented by lines “"MSG41" thru “MSC46’ of the
program,

Composing The “HZFONT.DFT” Font Disk File

The “HZFONT.DFT" file is easily composed using a word proc-
essor, such as “MAGIC WAND”,

For ease in loading the font from separate disk files and for easily
identifying changes 10 be made to the font in the disk file, the
font disk file is composed of binary code. This differs from the
procedures given in the printer’s operating manual, which seem
to be overly difficult.

As you can see in Figures 1 and 2, the pattern of “0’s and ~1's
enables easy visualization of the character being formed. ~1's
represent when a print head pin would fire. “0’s represent
blank areas.

Additionally, the “0's and ~1's being read from the disk file con-
vert easily in the program. The carry flag is used to transfer each
bit of information provided by the 0" or “1" to form a byte of
character information in the GETFONT routine. The disadvan-
tage is the amount of disk space dedicated to downloadable
font files.

In Figures1and 2, notice thatthe orientation of the examples are
sideways. This is because the dot matrix printer uses a print head
with a vertical row of pins. It then prints each character from left
to right, all appropriate pins firing at the same time, to form each
vertical segmentof the character, Each of these vertical segments
require one byte of data in the draft and proportional fonts and
two bytes in the near letter quality font. Each line of data is,
therefore, read into memory to form each of the vertical seg-
ments of the character.

DRAFT CHARACTER SAMPLES

QPpe10810,0NE @0001010,B  00001010,d
11111111, #111111@, 20011000,
20080000a, 00000900 , 060ae000,
#11110@1, po000088 , Gee11004d,
200000806, @1111118, 00000060,
00000080, 00200004, 90911111,
200009090, 21119118, 20000009 ,
91111111, goaeoaee, #0011111,
20020008, 60110108, 22000008,
11111111, 10008881 , 20000009,
20800000, 00000008, alalulofsalo
11111113, 11111111, 20000029,
00e01916.2 00001010,C 00001010.e
111111132, 11111111, oopeaoge ,
20800000, Bop0080a , a0000084d ,
09111001, 1p0e00a1 , Bo000000 ,
00800008, ceae00ee, 20000009,
91011116, #1111118@, 90011111,
000000040, eaagogea, 60000009,
91101110, #111111@, @0@11111,
20000008, 20000000, 2pP0000d,
@11100a: , 001111049, 00011000,
20000000 , 20090008, 00800000 ,
11111111, 11111111, 000110008,
QO0elels,3 @0edlele.D @edelele.f
11111111, 91111119, 200800009,
00p08000, 20800000, 20080000 ,
90111109, 200000600, 00000029,
00000008, 9111111@, 00000000,
011101180, 0pee0000, 11111990,
00000008, 91111119, 20300080,
00119108, 20000000, 11111608,
20000000, 09111100, lslalslolalulo
10881001, 10000081 , 20011600,
ulsfalslalelol g ofalalalolulolo 00200000 ,
11111111, 3 i B B i 20011008,
REVERSE VIDEO GRAPHICS

Figure 1

The printer is sent some preliminary bytes of information to
informitthat the data it will receive are downloaded font charac-
ters. In the KX-P1092, the command defining the download of
draft fontis "ESC+&+0+n+m+a+P1+P2+...+P11".

This command is broken down easily. "ESC+&+0' tells the
printer that it is to expect a character or more to download.

The letters “n’ and “m’ define the start and stop areas on the
character matrix, Figure 3, that we discussed. For example, if we
specified ~041H,05AH’, then the printer would expect 26 new
charactersto be downloaded and used in place of the capital let-
ters of the alphabet.

The previous information is contained in MSG35 of the enclosed
program. Here, we are downloading characters from 080H to
OFFH, the entire second half of Figure 3; a total of 128 charac-
ters,

The ~a’ tells the printer the “attribute” of each forthcoming
character. It specifies whether the upper or lower eight print
head pins will be used to print the character and other informa-
tion to be used if proportional spacing is used. Looking at Figure
1again, the first line of each example is the “attribute”. It desig-
nates the use of the lower eight pins and the start and stop print-
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ing position of each character. For our purposes, we don’t need
to worry about this last information.

The “P1’, “P2’, etc. are the lines of character information follow-
ing the attribute line. In draft font, there are 11 lines of character
information, in the proportional font, 18 lines, and in the NLQ
font, 15 lines of two bytes each.

Following every line of eight "0"and ~1' combinations in Figure
1,acommamust be inserted, Thisinforms the program that it has
received enough information to form a byte of character infor-
mation and it needs to be sent 1o the printer. The temporary
storage buffer, FTWORD, is then cleared and prepared for an-
other eight bits of information.

Notice that in Figure 2 a semicolon is used following the “attri-
bute”. Because two bytes must be sent for each vertical segment
of a character, in reverse order than that shown by the way | dif-
ferentiate between the two kinds of information.

NLQ CHARACTER SAMPLES

90091111 ,0NE

11111111,11111111,
11111111,11111111,
11111111,11111111,
11111111,11111111,
6@111111,1110806111,
00111111.11100001,
00000000 , 0000000
00000009, 00000800,
00006060 ,000000600,
20111111.11111111,
99111111,11111111.
11111111,11111111,
11111111,11111111,
11111111,11111111,
11111111,11111111.

P0PR1111;2

11111111 ,311111331;
G200111,111600011,
00000001 .11110001 .
Pop19901,111110680,
800110600,111110600,
00B11000,11111600,
00011090,11111000,
20011009,11111094¢,
00011166,0811110600,
20011100,00111000,
00911110, 00000001
ae999111 , 80000011 ,
606208111 ,10006111 ,
11111111.11111111,
11111111,11111111,

REVERSE VIDEOQ

00801111 :¢

QgPeeell, 11000600,
POGeRE11 , 11008203,
Q0000011 ,11000000,
P0000011 11000000,
90000011,11000000,
0000206011 ,11000000,
11111111,11090000 .
11111111,11€000900,
11111111,11000808,
20300000, 200000006,
00000000 ,00000000,
00000000 , 00000000,
000000089, 00000020,
@0eee6ER0 , 60000600 ,
20600000, 00000020,

29001111:b

000gYeLll , 11900490,
80000011 ,11080600 ,
00020011 ,11000000,
0000911 ,11000000 ,
PeOPY0011,11000000,
(Geo06a11.110600006 .
11111111,11111111,
11111111,11111111,
11111111,11111111,
(eaGes11 11600000,
00000011 ,11000000,
00000811,11000000,
00900011,11000000,
g6pesell, 11660000,
00000011 ,11000000.

GRAPHICS

Figure 2

At a semicolon, the program knows to send the current byte of
information directly to the printer. At the first comma, it knows
to temporarily storc the current byte of information. At the
second comma, itsends the new byte of data, then recallsthe first
byte and sends that.

The end of file is marked with a “# so it isn't confused with the
CTRL-Z that marks the normal end of file. This enables you to
load and stop loading at different parts of the character matrix of
Figure 3 without having to develop separate disk files.

Programmable Line Spacing

Finally, to make effective use of the program, the printer’s line
spacing must be changed. The line spacing default is 1/6 inch;
standard for most printers. Using the printer’s internal ROM
graphics characters, this is fine because its own graphics charac-
ters are taller than those that are downloaded. The printer ac-
tually takes two passes to first print the top half, then the bottom
half of those in ROM,

Since our characters are limited to what can be printed by 8 pins,
we need to be able to reduce the line spacing so no space is
printed between lines.

The KX-P1092 has several different commands available for tnis,
so depending upon your needs these can be changed. Program
lines, M5G24 thru MSG28, give the most common selections.
This printer can be programmed up to a line spacing of just over
an inch, if necessary.

Using The Program

Last month, | explained a use of the program to add graphics
screens to game programs. Once the graphics screen was dis-
played, it could be changed in the same manner action graphics
are produced — through overwriting certain areas of the screen
to give a sense of motion.

This month, 1I'd like to describe the use of this program to pro-
duce unique, custom-designed letterhead.

After entering the program and clearing the screen, design what
you would feel to be appropriate for your letters, in the same
manner the game screens were developed. Afterascreeniscom-
pleted, save the finished product to the disk.

Several slightly different versions can be developed and saved
for later comparison by saving each version to disk, making
changes, and saving the new version under a different name, |
use the same name, but place a different number for each at the
end of the name,

While designing the letterhead screen, send versions to the
printer to get a feel for the differences between the on-screen
version and the printed version. Depending upon how accur-
ately your graphics characters match those on the screen, the
printed result may be considerably different. That’s one of the
advantages of the separate data file, however, characters can
easily be changed to fit the occasion without having to reassem-
ble the program. These characters don't even have to be H/Z
graphics — design your own to do what you want them to,

Also, bealerttothe differencein character height. My designofa
round space station on the screen, turned into a rather squat oval
on paper because of the different character height. Remember,
we had to adjust the printer’s line spacing for the same rea-
s0on.

Our program does not operate in conjunction with whatever
word processor you will use for your letter, so the letterhead
screen and the letter will require careful planning so as not to
interfere on the paper, and mustbe printed independently. rint
one first, then reinsert the paper in the printer and print the
other.

Similar graphics could be placed at the bottom of the paper for
truely individualized mail.

Figure 4 is a brief MBASIC-80 routine that will read the disk file
created with PAINT.ASM and display it on the screen. Line 110
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requeststhe file name, but A3 may be given any legal file name by
the host program. Place lines 40 and 120 through 180 in your
game programs to see how easy it is to enhance, otherwise,
somewhat dull programs. I've added several graphics screens to
a STARTREK game and it makes a tremendous difference.

Closing

That completes the review of the high points of the program.
However, programmers desiring to make modifications should
be alert to another difficulty | encountered.

The KX-P1092 has a switch that allows the zero to be printed
clashed or unslashed. The printer apparently places the slashed
zero at position 07FH on the character matrix in Figure 3. As
illogical as it is, however, it has an effect on other places in the
matrix.

Selection of the slashed zero will not permit a character to be
downloaded at position 0BOH! Instead, that new character ap-
pears at position OFFH, overwriting whatever character you were
trying to download there! Strange? Don’t select the slashed zero
if you want to download to those locations and you will be
fine.

The KX-P1092 printer can be summed up as a very capable
printer for the money, with an excellent near letter quality type.
Programming it does seem to be overly complicated, however;
mostly due to its numerous capabilities. Certain capabilities are
availableinone ortwo of the ROM fonts, but notinthe third. The
proportional font, for example, can’t be limited to an 80 charac-
ter line, at least not that I've been able to find.

There are several ways that a person would think the printer
could be forced to print only 80 characters per line during pro-
portional printing. There is a command to set the right margin,
but notapplicable to this font. How about selecting Pica Pitch (10
characters per inch)? No, that forces you to the draft font.

Programmingaline feed orcarriage return causes acapital " X'to
be printed in the first column, overwriting what should be
printed there, but otherwise works fine. All efforts to eliminate
the ~X' failed,

16 REM =TS
20 REM « * * DISPLAY PAINT SCREENS ROUTINE * * *

30 REM

468 E$=CHR$(27): E18=E§+"E"

199 REM GET NAME OF FILE WITH STORED DATA (OPTIONAL)

11@ INPUT "What PAINT data file do you wish displayed", A%
120 PRINT E1$: REM CLEAR SCREEN

139 OPEN "I",#1 A%

140 FOR X=1 TO 24

158 IF EQF(1) THEN 188

164 LINE INPUTH1,Z¢

178 PRINT 2%

18@ NEXT X

196 STOP

Figure 4

Cetting back to the program itself; it was well worth the pro-
gramming experience. Months of effort were expended on
eliminating minor bugs. A fix to one, always seemed to create a
whole new set of them.

Would I do it again? You bet. | haven’t had this much fun since |
put reverse voltage to an electrolytic capacitor. It makes an
excellent firecracker, by the way — and smoke was every-
where.

I hope everyone has as much fun developing this program that |
had, and | hope these two articles have helped to some ex-
tent.
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As I've said before, I'm interested in any improvements readers  Good luck in all your future programming endeavors.
feel may be appropriate and I'd be happy to address questions if
self-addressed, stamped envelopes are included. Equipment And Information Sources Mentioned

As | mentioned last month, | have developed much more of a | 3ddition 10 REMark Magazine & Heath/Zenith Computers:
program than presented here, but | am limited to H/Z and CDR

CP/M formats. | would be happy to send the source code for  Panasonic KX-P1092 Multi-Mode Printer

everything except the data files for $3.00. I'll also send the fin- Panasonic Industrial Company
ished product on disk, in the format discussed above for $7.00, if One Panasonic Way
you include a preformatted disk. Write or call for additional Secaucus, NJ 07094
information. Please include a phone number in case | have “MAGIC WAND"” Word Processing System .
problems. Peachtree Software, Inc
—ime
Listing JNZ LDFCB  ;LOAD ANOTHER CHAR
RET
., VAGTS PAINT PROGRAM — CONTINUED
i LDFONT LXI D,MSG20 ;LOADING FONT FROM DISK
CHFONT LXI D,MSG3 :DUMP SCREEN TO MEMORY CALL PMSC
CALL MSG5@ CALL LDROM  ;LOAD ROM FONTS
GALL SAVE LXI H,MSG35 ;DLOAD DRAFT
LXI D,MSG9 ;DISABLE LINE 25 CALL LPMSG
CALL PMSG CALL GETFONT
QFONT  LXI D.MSG49 ;GET PRINTER FONT ORA A
CALL PMSG JZ SETRON
MVI ¢, CONIN CALL DELAY
CALL BDOS ;A=CHAR MVI Al
CPI 031H STA DRAFTF
Jz DRAFTD .DRAFT DNLOAD DFTSET LXI H,MSG41 ,SET DRAFT PRINT
GPI g32H CALL LPMSG
JZ DRAFTR ;RO DRAFT JMP DSPLY
cP1 833H
Jz PROPR  :ROM PROPORTIONAL
CPI o54H GETFONT MVI A0
7z NLQR ROM NEAR LETTER QUALITY STA FTWORD ;CLEAR INPUT FONT WORD
cPI 3354 ' RDFONT CALL RDRECD
Jz SETROM :RESET ALL ROM FONTS ::ﬁ A
i s RDLOOP MOV AM ;GET A CHAR
Ll H i PA ' F
égl a§$§ iREED RELINE SRACKNG CPI 230H :IS CHAR A 07
cz BITO
Jz DSPLY  ,NO CHANGE
i QFONT CPI 931H ,IS CHAR A 1?
cz BIT1
DRAFTD MVI A CPI @2CH ;IS CHAR A COMMA?
STA FONTFG :STORE FONT cz LPWORD :MUST HAVE A FULL 'WORD
LDA DRAFAS CPI @23H LEND OF FILE “#"
ORA A J2 FONTDN :DONE
INZ DFTSET ;FONT ALREADY SET NEXTCH égﬁ g
CALL CLRFCB
s B 11 JNZ RDLOOP ;LOOP UNTIL 128 CHARS
LXT D,DFCB+1 ;BEGIN OF FCB FNAME JuP RDFONT' ;GET ANOTHER RECORD
LXI H,HZDRAF ;BEGIN OF HZFONT
CaLl LDFCB FONTDN CALL CLOSDK
MVI B.@ MVI Al
AGAIN  PUSH B RET
CALL OPNFIL
CPI 255 :A=255 IF ERROR
POP B RDRECD LXI D,DFCB ;FCB ADDRESS
JINZ LDFONT MVI C.READ
INR B CALL BDOS ;TRY TO READ A RECORD
LXI D.DFCB ;DRIVE BYTE OF DFCB ORA A iREAD OK?
MOV AB JNZ UNSUC1
STAX D LXI H,DMA  ,POINT TO DMA AREA
CPI @a3H ;# OF ACTIVE DRIVES+1 MVI B,128  ;PRINT 128 CHARS
JZ NOFILE :LAST DRIVE CHECKED MVI Al :GOOD READ
JMP AGAIN  ,CHECK ANOTHER DRIVE RET
NOPILE LXI D,MSCl4 ;NO FILE IN DIRECTORY BIT@ MVI A0
CALL PMSG RAR ;ROTATE BIT@ OF A TO CARRY
CALL DELAY JMP BITSET
JMP QFONT BITL MVI Al
RAR :ROTATE BIT@ OF A TO CARRY
LDFCB MOV AM :GET LETTER OF FNAME BITSET LDA FTWORD :LOAD PARTIAL WORD
STAX D ,STORE IT IN FCB RAR :ROTATE CARRY TO BITT OF A
INX D STA FTWORD ;STORE PARTIAL WORD
INX H MVI AG
DCR B :A CHAR WAS STORED . RET

REMark = April ® 1986



LPWORD PUSH B LXI H,BUFR ;GOTO START OF BUFR
PUSH  H PRLP MOV AN ;GET CHAR
LDA FTYORD ;A=CHARACTER CPI 15Q ;CR? MEANS END OF SCREEN
MOV E.A Jz LPDONE
CALL  PRNTCH MOV E,A
MVI A0 CPI ESCAPE
STA FTYORD JZ ADD1 ALLOW FOR ESCAPE CODES
POP H LDA COUNT
POP B DCR A
RET STA COUNT
cz SETCT  ,RESET THE COUNT IF @
SETROM MVI A0 O;iA ALPRVFG
STA FONTFG ;STORE FONT
H o
LXT D,lSG19 ;ROM FONT SET
CALL  PMSG i %
CALL  DELAY G Al e
o QEOHT PRNTIT CALL  PRNTCH
INCH  INX H
JMF PRLF
LDROM  MVI A0
STA DRAFTF  :ZERO DRAFT FONT FLAG
LXI  H.MSG34 ,DLOAD ROM CG Aoy fax M
CALL  LPMSG WOV AL
RET CPI @7eH IS IT “p"?
JzZ LPRVID
DRAFTR MVI A0 SEI iR
STA FONTFG ,STORE FONT CPI 046H IS IT "F"9
LKI H,MSG44 ,SET ROM DRAFT PRINT MSG Iz LPGRAF
CALL  LPMSG CPI 847H IS IT “G"?
W1 A0 Jz ELPGRAF
STA DRAFTF  :ZERO DRAFT FONT FLAG JMP INCH
JMP DGPLY
LPRVID MVI Al
PROPR  MVI A9 STA LPRVFC RV FLAG
3TA FONTFG ,STORE FONT JHP INCH
LXI H,MSG45 ;SET ROM PROP PRINT
CALL  LP¥SG
M STy ELPRVID MVI A0
STA LPRVFG
NLQR  MVI A0 JMP INCH
STA FONTFG ;STORE FONT
LXT H.WSG46 .SET ROM NLQ PRINT LPGRAF MVI Al
CALL  LPMSG STA LPGFFG ;GRAPHICS FLAG
Jup DSPLY JMP INCH
LPLS LXI D,MSG24 ;LPT LINE SPACING ELPGRAF MVI A.B
CALL  PMSC STA LPGFFG
HVI C.CONIN JMP INCH
CALL  BDOS  ,A=CHAR
CPI G31H ADD96 MOV ALE
J2 LS7 fsRl LEtLG ACI 96 ;ADD 96 FOR RVIDEO
JZ L38 +SET LPT LS JMP PRNTIT
CPI 633H
az LS9 ,SET LPT LS
e PR ADD129 MOV AE
s LS12  .SET LPT LS (DEFAULT) ACT 129 ;ADD 129 FOR GRAPHICS
CPI 035H MOy Eih
JZ DSPLY  ;NO CHANCE RET
JMP LPLS
LPMSG MOV AM [GET MSG CHAR
LST LXI H,MSGRS CPI ' ;END OF MSG?
JuP SETLS RZ
MoV E.A
LS8 LXI H,MSG26 CALL  PRNTCH
JMP SETLS INX H
JMP LPMSG
LS9 LXI H,MSG27
JitP SETLS EXIT CALL  DELAY
EXITL  LXI H,MSG33 ;RESET PRINTER
LS12  L¥I H,MSG28 CALL  LPMSG
SETLS CALL  LPMSG LXI D.MSG8
JMP DSPLY CALL  PMSG
POP PSH ,GET CP/M FLAGS
PRNTR  LXI D,MSC5 ;PRINTING SCREEN 4SC POP H {GET CP/M STACK
CALL  MSG50 SPHL (SET IT
CALL  SAVE — RET 'RETURN TO CP/M
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$99
$2

PC Version for the Z150

Demo Disk:

The Resident Speller™
Price:

Includes a stand-alone spelling checker for

ASCI files.
50,000 word expandable dictionary. Re-

quires 90K in addition to memory required

by your word processor.

Check your spelling as you type from most

word processors.

$100

for the Z100
(Demo Included on
WatchWord Demo Disk.)

Texas Residents add stato =les tax

S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, TX 73249, (512) 492-3384

The Resident Speller™
Price:

quires 192K RAM (300K for use with

WatchWord).

WatchWord. Includes a stand-alone spell-
50,000 word expandable dictionary, ie-

Check your spelling as you enter text from
ing checker for ASCI! fites.

A spelling checker for use with WatchWord.

$150
$ 3

for the 2100

WatchWord™

(Includes the Hesident Speller Demo.)

Price:
Demo Disk:

The ultimate in word processing with

speed and power. See the reviews in Re-

mark (Jul 1985) and Sextant (Jan-Feb 1985;
Sep-Oct 1985). Requires 192K RAM.
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wContinued from Page 43

using Z-GRAPH-100 subroutines, show the contructed orbitai
path ellipse, the area of the ellipse divided into equal areas with
an integration routine, and a satellite orbiting with a velocity
directly proportional to its true velocity, The parameters can be
saved in a file for later use in developing an orbital system
with ORSYS.

ORSYS will combine the files created in ORMEC to construct a
system of up 1o 10 satellites orbiting around a common central
mass. The angle of perigee and the starting point may be spec-
ified for each orbit. A system can also be saved as afile, so review-
ing a system is easy. The data tables can be viewed on the screen
and printed out to a draft printer. The program uses a number of
matrix operations to scale and rotate the orbital paths. The
graphic displays, again in interiace mode, show dashed and
colored ellipses for each orbital path, so the paths may be dis-
tinguished on either a color or monochrome monitor. A zoom-
ing feature allows the user to choose the orbit that is shown, full
scale. The satcllites can be viewed with or without the ellipses on
the screen, and the overall speed of the satellites can be varied
for different effects. The velocity variations (accelerations) in
each orbit and the relative velocities of different orbits can easily
be seen. Some sample orbit and system files are included for ini-
tial demonstration purposes.

Both programs are compiled ZBASIC programs, so they run fa'rly
quickly. The displays are of theecliptic plane and do not take intu
account orbits that go out of the ecliptic. It is assumed that the
central mass is spherical and enormously larger than the mass of
the satellites, and that the satellites themselves are small enough
so they do not collide or affect each other’s orbital paths. Thus, it
is assumed that the gravitational field of the central mass exerts

the only forze in effect and has an inverse square relationship.
The orbitsare, therefore, re-entrant (stable). Thisisclose enough
to reality to simulate many known orbits and allow the user to ask
“Whatif...” questions, Extensive error handling and correction
techniques are employed.

Comments: The author of this package is a senior physics ma‘or
at San Jose State University, and has spent many hours in devel-
oping this software. This software is intended for the serious
minded individual or student involved with the concepts of
Astronomy and Kepler’s Laws.

TABLE C Rating: (10)

HUG P/N 885-3033-37
Update

HUGMCP, HUG P/N 885-3033-37, has been updated to version
1.1. This newer version now has the ability to set the colors of the
text display, and if you‘re running an H/Z-100 PC/200 PC, the
screen border, background, 25th status line text, 25th status line
background, all independently. Additionally, HUGMCP can
now concurrently printthe datain the capture buffer while com-
municating with the host computer. Printer ‘busy’ will not cause
the program to ‘hang’ or issue error messages as most other
software will. Current owners of HUGMCP can obtain this up-
date by sending their original 885-3033-37 disk along with $5.00
to: Mancy Strunk, Heath Users” Group, Hilltop Road, St. Joseph,
M1 45085. X%

256KB memory boarc.

products — call today!

All you need to remember is. .. Piiceon.

PIICEON ANNOUNCES AVAILABILITY OF ITS NEW 1-MEGABYTE
DYNAMIC RAM MEMORY BOARD, SUPERAM™ MODEL SR1024/ZD
FOR ZENITH Z2-100 & HEATH H-100 MICROCOMPUTERS

This new 1MB SUPERAM Memory Board operates with both 8085 and 8088 CPU's with fast
access times. Piiceon offers the same standard 1-year warranty for this board as for its time-proven

And, check these new low, low suggested retail prices. ..

SR50A/ZD, 256KB — $395.00
SR1024/ZD, 1MB — $985.00

Contact your Heath or Zenith Dealer for full details on these and other Piiceon SUPERAM Memory

B | ©@HON

SUPERAM is a Trademark of Piiceon, Inc.

2114 Ringwood Avenue
San Jose, California
408/946-8030
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2 IBM PC Compatible Computers

For Under 51000 Each

Zenith Data Systems
Transportable Computer

* factory assembled ¢ MS-DOS operating system e runs
IBM software ¢ dual 360K disk storage e 256K memory
expandable to 640K e 8 MHz CPU e built-in monitor e both
mono and color graphics e start-up diagnostic ® famous
Heath/Zenith quality

SPECIAL PRICE $999001=

50% off PC Savers available with purchase.
See Heathkit catalog for details.

*No other discounts or special offers can be applied.
Only items specified in this ad are included in the price.

ZFA-138-42 IBM PG
Compatible Computer

P Heathkit HS-148-41 Computer Kit KIT $ 00*
1BM PG * MS-DOS operating system o runs IBM software ¢ ONLY
chinatise 360K disk storage ® 256K memory expandable to
it 640K e 8 MHz CPU e both mono and color graphics .
HVM-122A * optional 10 Meg, 20 Meg and 30 Meg Winchester Easy to Build.
Monilor hard disk drive available (requires expansion card) Assembles in just a

s famous Heath/Zenith quality few hours. without
» Expand to 640K Memory for just ..  $110.00 soldering. And

® Second Disk Drive just . = . $125.00 backed by our
Bonus Buy promise “We won't
10 Meg Hard Disk Drive only $499 with HS-148-41 let you fail.

(requires expansion card) or HS-151-21 purchase.
Installation included. Works with IBM PC and most compatibles.
Hard Disk Drive $599 if purchased separately.

=4

' k'
SYQUEST‘IU MEG Removable Winchester | ZOOM/MODEM PC 1200 IBM PC Compatible Computer
- @ Cartridge Drives INTERNAL 1200/300 BPS | Kitwith 4 Expansion Slots
Inciudes drive. one 10 Meg car- modem for PC. XT and AT Has full IBM-PC compatibility. single
2 lndge controlier board computebrs The Pg-ﬂ? 1S Hayes- ggg:(( disk drive. expandability to
compatible Includes touch lone without an expansion card
il SPECIAL .. $1195.00 | gecooer onboara RAM for pro- — Second disk drive only $125
Reg $1395.00 ramming. batlery backup. and
& FREE Installation ?“U’E' ¢ ! ’ T BMF’C $1169.10* Includes tree soltware
et S-151-21 1 . W
¥ : Reg 5489 Special $299.00 | {5 h5 Comoter kil e L
NEW MASTERPIECE 4-Function Power Controller. Your Choice dBASE Il Monitor Kits NASHUA DSDD
Includes swivel base, 5 outlets. master switch, or Framework 1l . ... . $499 from $79.95 Diskettes...
power surge protector. static ground $99.95 10 Per Box $12.95

32500 cRED| NO MONEY We're giving qualified customers up to $2500 of credit
DOWN Charge your purchase right on the spot. Ask for details.

Call (616) 982-3614 for store locations nearest you.

EXPERTS:

METWORKING
i)

ﬁﬂ " ‘ gsst?ems z o

AUTHORIZED DEALER (\ y\ Inquire about special corporate and government
Fine Elecironics Singe 1962 \ sales and service programs
Prices good through May 15, 1986. Your TOTAL SERVICE computer center

HZC-200

Units of Veritechnology Electronics Corporation Computers & Electronics

Service ® Support ® Software ® Accessories ¢ User Training e Competitive Prices




Announcing

r. Barry R, Walzaan
1croconputer Sust, & Consulti
™ -  Jan. 25, 1986 69 Sunset Rd.
—— enton Harbor, M1 43822
| [ Won] Tuefved| ThulFeifsat| Il cé16) 335-11

Version 2!!! e e
o,
New! Cut/Paste Module! g@ﬁﬂﬁ f=

19 i

New! Typewriter Module! . . : : : : : : . i;g%_'fu'é

New! Variable Size Notepad i I biler
Buffer (up to 64K)! L AR

Tupeuriisr

;UL =

3ele saabiz
New! Modem Module! . .l i - gt

New! Dialer Capability!

New! Card File Module! “Shown above is an actual photo of Perks in operation, with Lotus 1-2-3 in the background.
The main menu and windows for the notepad, calculator, ASCIl table, calendar and card file

MS-DOS and Z-DOS! Now the leading Z-100 Desktop Utility is even better!
New! Additional Features in Version 2 of Perks adds the most asked for additional
Existing Modules! features while retaining Perks’ superior user friendliness,
Old! Still works with both better documentation and compatability, ease of use,
MS-DOS and Z-DOS! small size and ability to run under both Z-DOS and
Old! S o i MS-DOS. If you have a Z-100, this is one program
+ Still small in size (79K)! y4y can't afford to be without. And at it's low price
Old! Still only $69.95! of $69.95%, you don't have to!

Perks is available at all Heath/Zenith Computers & Electronics Centers, many
independent Zenith Data Systems dealers or directly* from:

BARRY A. WATZMAN Microcomputer Systems & Consulting
560 Sunset Road e Benton Harbor, Michigan 49022-7142 e (616) 925-3136

Perks is a trademark of Barry Watzman. *Plus $4.00 for 5&H, Michigan Residents add 4% sales tax also.

\'- z:_;ﬂ BULK RATE

- Heath/ U.S. Postage
Users PAID
GI’OUp Heath Users’ Group
Hilltop Road

Saint Joseph, Michigan 49085

POSTMASTER: If undeliverable,

please do not return. P/N 885-2075
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