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KING 
OF THE 
S-100 

JUNGLE 
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You'll reign supreme when your S-100 system is equipped with 
Macrotech's high performance products. Our full megabyte high 
speed dynamic RAM and 16 channel intelligent DMA I/O boards 
provide the edge you need in todav's competitive jungle. 
Our one slot MAX dynamic RAM is field expandable from 256K to 
one megabyte. You get far more than just the low price per 
kilobyte of $2.39. You get: 
·IEEE 696 full parity detection- Virtual disk support in all popular 
Digital Research operating systems· High Speed Z80, 8085- 
6 MHZ; 8086, 8088, 68,000-8 MHZ No Wait States 
• On-board refresh· 16-24 bit Memory Mapped Addressing option 
• DMA fully supported in strict compliance with IEEE 696 
Our ADIT 16-channel serial I/O board is no pussycat either. An 
on-board 6 MHZ Z80B provides intelligence for a large array of 
commands. Plus important things like: 
• Resident virtual disk interface· Memory to memory DMA 
·24- bit DMA addressing. Field expandable from 4 to 16 channels 
• Full compliance with IEEE 696 
Macrotech makes every slot in your computer really count! To get 
the rest of our story on the ADIT or the MAX, write or call us. In 
the S-1 00 jungle Macrotech products can be your key to success. 

MACROTECH INTERNATIONAL CORP. 
955~ Irondale p"\le., Chatsworth, CA 91311, (.213) 700-1501 
Dealer /Distributors: Priority One Electronics [800) 423-5922,(213) 709-5111 
Soft Machines [217) 351-7199; In England: Fulcrum [Europe) (0621)828-763 
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Advanced Digital's new SUPER 
STAR™ is the first of a family of 
S-lOO-based computer systems to be 
equipped with a 5-1/4" 5-MB Fixed/ 
5-MB Removable Cartridge Win­ 
chester disk drive (10 MB on-line 
storage capacity) as standard. Now 
you can have the capacity of up to 
50 floppy diskettes and the speed 
and convenience of 100% backup 
using the industry-standard Dysan 
5-MB cartridge. 
SUPER STAR is the ideal system 

for business, professional, and educa­ 
tional applications. Its CP/M* 
operating system (standard) gives 
you access to a vast library of readily 
available software programs. The six­ 
slot motherboard allows plenty of 
room for expansion. 
And as your business grows, 

SUPER STAR can grow with you. If 
you need more memory, just plug it 
in. SUPER STAR is based on the 
S-lOO IEEE standard. To add more 
users, simply add Advanced Digital's 
SUPER SLA VE™ processor boards 

'CP/M is a .. trademark of Digital Research Corp. 
TurboDOS is a trademark of Software 2000 Inc. 

and TurboDOS* operating system. 
Now you've got an extremely power­ 
ful, multi-user, multi-tasking, multi­ 
processing SUPER STAR computer 
system for up to four users. 
SUPER STAR is truely a Super 

computer system. Look at these 
outstanding features: 
• New Slim-Line Profile 
• 5-1/4", 10-MB Winchester Disk 
Drive, 5-MB Fixed, 5-MB 
Removable Cartridge 

• 5-1/4", Half-High, 48TPI Floppy 
Disk Drive (Osborne Format 
Compatable) 

• Six Slot Motherboard 

SUPER STAR, SUPER SIX, SUPER SLA VE are 
trademarks of Advanced Digital Corp. 
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• Switch-selectable 1l0/220V Power 
• Up to 4 Users With SUPER 
SLAVES And TurboDOS 

• CP/M Operating System Standard 
• One Year Warranty 

SUPER STAR is the perfect sys­ 
tem for applications requiring large 
data storage capacity, speed, per­ 
formance, reliability, and dependable, 
convenient back-up capability. And 
at a suggested retail price of $5,000, 
SUPER STAR is a SUPER VALUE. 
See the entire Advanced Digital 

product line, including the new 
SUPER STAR, at your local, quality 
computer dealer or contact: 

ADVANCED 
DIGITAL 

CORPORATION 

5432 Production Dr., 
Huntington Beach, CA 92649 
Phone: (714) 891-4004 
Telex: 183210 ADVANCED HTBH 

For European Distributor, contact: (714) 891-4004 
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THE MOST OUTSTANDING MULTIPROCESSOR, MULTIUSER ORCHESTRA. 

PERFORMING ARTS 
of COMPUTER SCIENCE 

See us at 

0~~m~~f~O'FaII '83 
November 28-December 2, 1983 
Los Vegas Convention Center 
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We are the 
Performance Leader. 
Our Duet Product (MCM*80 and DCM*80), installed in 
thousands of multi-processor multi-user systems as well 
as in single user systems worldwide, certifies our field­ 
proven performance. Our state-of-the-art products, first 
and best, have been soundly accepted by the various in­ 
stitutes, from the government to the universities, and 
utilized by the various applications, from office auto­ 
mation to control automation. Our product superiority 
is recognized for the following reasons. 

trol thru the high speed and reliable IPC (Inter­ 
Processor Channel), provides an ultimate low cost solu­ 
tion for each computing station in a network. 

Superior S-100 board Products are the key 
to superior system products. We now provide two pro­ 
minent single board computers: MCM*80, based on 
Z80 (4 MHz, 6 MHz, or 8 MHz) processor family, and 
MCM*186 based on 80186 (8 MHz) processor. There 
are two disk controller products, DCM*80 and 
DCM*80 II. DCM*80 is the first disk controller to in­ 
tegrate the floppy disk 
controller and the SASI 
(ANSI SCSI) hard disk 
host adapter in one 
board. DCM*80 II is 
DCM*80 plus 8K 
Track Buffer with on- 

board DMA for 
high performance. 

Our RAM*80 is the first memory board 
which has quad-mode capability. It works 
not only as an 8-bit and 16-bit memory 
board, but also as a memory disk board. 
LINK*80 is an intelligent lIO board designed 
for high performance foreground processing 
capability with on board processor (Z80 A) 
and memory buffer. 

Identical Master/Slave SBC (Single 
Board Computer) architecture results in a prime 
advantage, never letting the entire system down. Not 
only that, the master/slave status is programmable, so 
it is truly possible to build redundancy in a 
multiprocessor system. 

Unlimited Expandability differentiates our pro­ 
ducts from other mUltiProces-1 
sor based systems 
which are bound 
to the networking 
limitation. Our 
TURBODOS im­ 
plementation on­ 
multiple net­ 
works, which 
connect multiple 
multiprocessor 
systems, matches 
the capacity of a 

, mainframe, thus surpassing the mini computers. 

• ~C SYSTEIVl 
-- - ~-=--=- -- -- - - 

469 Valley Way 
Milpitas, CA 95035 
408/945-0318 TWX 910-381-7041 

Low Cost Local Area Networking has 
always been a subject but never a solution. Our ap­ 
proach to the LAN of SBCs, with integrated LAN con- 

JC Systems products are available worldwide thru 60 dealer bases 
which are growing continually. All of our products are serviced 
factory-direct or by our dealers, We maintain highly confident 
technical support, both in the hardware and software products, 
CPIM and TURBODOS. 

CP/M is a trademark of Digital Research, Inc. 
TURBODOS is a trademark of Software 2000, Inc. CIRCLE 238 ON READER SERVICE CARD 







dBASE II 
Strengthening the CP 1M family ties be­ 
tween dBASE II and other software 
packages. 
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It's a Database, It's an Editor, It's a Language-It's dBASE II 
by Bruce H. Hunter 
A database management tool and a programming language, dBASE II is 
groomed for programmers and non programmers alike 

56 
Using WordStar to Create Mailmerge-Compatible dBASE II Files 
by Paul W Heiser . 

. Overcome the problem of unwanted spaces between words when you 
create a WordStar document with a dBASE II file 

66 

Banish Gremlins from your Interfaces 
by Alan Simpson 
Learn to use the various CP 1M-based software packages in combination 
as one creative tool 

10 
Datestamp your dBASE II by Edward Heyman 14 
A technique to pass the date to dBASE from any realtime clock without 
the irritation of keying in 

RSX: The Resident System Extension in CP/M Plus by Ronald G. Fowler 18 
The RSX will extend the operating system, implement debuggers, and 
enable the user to create novel and exciting utilities 

Ways to Keep Your Cool by Dave Hardy and Ken Jackson 86 
S-IOO mainframes that are fully professional inside and out, and de- 
signed with an accent on both performance and safety 

CP/M Disk Parameter Tables by Richard Rodman 90 
Because the DPB and DPH specify how data is stored on disk, setting 
them up involves sensitive decisions about the disk subsystem 

Displav Manager by Alan Simpson 96 
A productivity tool from Digital Research that is ideal for the program- 
mer who intends to write marketable software 

Deblocking in CP/M 2.2 by Richard 1. Silverman 
The mechanics of the blocking/deblocking algorithm, and a guide for 
hackers who want to implement the BDA at home 

100 
Microsyst8ms Reviews: AUTODEX by Bob Kowitt 
A front-end, menu-driven utility that will satisfy all your indexing needs 101 
The Versatile Turbo Pascal by David W Carroll 
A complete program development package for both beginners and pro­ 
fessionals, at a price that's a steal 

110 

5 



SMARTKEY II™ 
IS STILL #1 

"Excellent", 
says Infoworld 

"SmartKey 1fT" Is great!", 
says best selling author 

Peter MacWilliams 
(The Personal Computer Book and others) 

Every month, thousands and thousands of com­ 
puter owners buy SmartKey IITM. 
With SmartKey IITM you can: 

produce an entire string of commands with a 
single keystroke! ... up to 3,750 characters 
with only one key! 
eliminate the drudgery of endless typing of 
repeated words or phrases! 
customize any program, such as WordStar™, 
Lotus 1-2-3™, dBase JlTM, Visicalc™, Perfect 
Writer™, Multiplan TM, Easywriter™, or any ap­ 
plication program! 
forget about keying In long, complicated 
"sign.on" sequences for THE SOURCEsM, 
Compuserve, Dow Jones, etc. SmarkKey JlTM 
does it for you! 
enter "boilerplate" sentences, paragraphs, or 
even entire pages by just pressing a single key! 
Watch your productivity soar! 
speed-up your programming by entering com­ 
plicated or frequently used command sequences 
with only one key! 

SmartKey IITM saves you tlmel And SmartKey JlTM 
is extremely easy to use ... load in SmartKey IITM in 
the morning and use the "Smart Key" to redefine 
any key to whatever you wish. You can create your 
own "function keys" for any application! 
Smart Key JlTM is available for nearly every personal 
computer that uses CP/MTM, PC-DOSTM, MS-DOSTM, 
and CP/M-86™. 
SmartKey JlTM is a great investment! And it's still 
only $89.95! 
Join the thousands of successful SmartKey JlTM 
users that say, "SmartKey IITM Is Number Onel" 
Send in your order today! 
Wordstar™ is a registered trademark of MicroPro, Inc. Lotus 
1-2-31M is a registered trademark of Lotus Dev~lopment Corp. 

dBase HTM is a registered trademark of Ashton-Tate. 
Visicalc™ is a registered trademark of Visicorp. 

PeriectWriter™ is a trademark of Perfect Software, Inc. 
Multiplan ™ & M5-00S™ are trademarks of Microsoft. 

Easywriter™ is a registered trademark of IUS. PC·OOS™ 
is a copyright of IBM. CPIM™ & CPIM·BS™ are 

trademarks of Digital Research, .............................. ", 
o Yes! Send me a copy of SmartKey WM for only 

$89.95 + $3.75 shipping & handling. 
(Calif. residents add 6.5% sales tax) 

o Send me more informalion on SmartKey WM 
:·Name _ 
Company 
Address _ 
City Slate Zip _ 
Phone _ 
We accept MasterCard, Visa, checks, and C.O.D.'s. 
Card # Exp. date _ 

HERITAGE 
~OFrWARE, INC. 

A Tradition of Excellence 
3757 Wilshire Blvd., Suite 211, Dept. A·S 

Los Angeles, CA 90010 
Sales (213) 384-5430/Support (213) 384-4120 ............................... 
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WOKINGFORA 
MULTI-USER,HARD DISK 

COMPUTER SYSTEM 
YOU CAN AFFORD? 

It's the Morrow Decision [M 
Starting at S5,495 retail. That's the 

basic Morrow 10MB system with 256K of 
RAM. Including a 14-slot S-100 (IEEE-696) 
motherboard, a 400KB floppy, one parallel 
and three serial ports. 

A bundle of software. Beginning with 
our multi-user Micronix" operating system, 
with both UNIX'" and CP/M" 2.2 compati­ 
bility. The Decision I also includes WordStar® 
word processing, the Correct-If" spelling 
checker, Microsoft" BASIC 80, the LogiCalc'" 
electronic spreadsheet and Personal PEARL~ 
a relational data base manager. 

Economical expandability. For indi­ 
viduals with growth on their minds, the 
Decision I offers very affordable possibilities. 
Another $2,000 buys 6 MB more memory, 
256K more RAM and the ability to add 
three more users. 

Give us a call. We'll get you the name of 
your nearest Morrow dealer. We'd like to 
introduce you to Morrow's complete line 
of S-100, multi-user microcomputers, disks 
and peripherals. Systems you can afford. 

MORROW II 
600 McCormick Street 
San Leandro, CA 94577 

(800) 521-3493 
(415) 430-1970 In California 

Decision 1. Correct-It, and Micronix are trademarks of Morrow, Inc. 
CP/M is a registered trademark of Digital Research. Inc. 
Microsoft is a registered trademark of Microsoft Corporation. 
WordStar is a registered trademark of Micro Pro. Inc. 
Personal PEARL is a trademark of Relational Systems. Inc. 
UNIX is a trademark of Bell Laboratories. Inc. 
LogiCalc is a trademark of Software Products. lnt'l. 
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A response 
to the. 
criticism 
of the IEEE: 
A guest 
editorial 

by Robert G. Stewart 
8 Microsystems February 1984 

n the October 1983 issue of 
Microsystems, page 10, in his 
"News and Views" column, 
Sol Libes-the editor of 
Microsystems-gives readers 
instructions as to how to pur­ 
chase a copy of the 
IEEE/696-1983 bus stan­ 

dard, but then takes the IEEE to task. 
With his permission, I quote his 
statement: 

"It should be noted that the IEEE 
has refused to give me permission to re­ 
print that standard both in Microsys­ 
tems and in my book on interfacing to 
the S-100 bus, as we did with the pro­ 
posed version. And furthermore, even 
though I am a coauthor of the standard, 
I too must pay to receive a printed copy 
ofthe standard. The IEEE has taken the 
position that they own the copyright 
and are free to distribute it as they see 
fit. And the authors of the document, 
who have worked on it without compen­ 
sation, have no say in how the document 
is to be distributed. My personal opin­ 
ion is that the IEEE is operating as a 
business and is protecting their vested 
interests at the sacrifice of serving the 
needs of the computer engineering com­ 
munity. I have therefore dropped my 
membership in the IEEE and will no 
longer participate in their money-mak­ 
ing efforts." 

After reading this, I discussed the 
above situation with Sol and with Burt 
Stanleigh of the IEEE Standards Office 
in New York. Let me tell it as I see it. 

The key issue for the computer en­ 
gineering community is the develop­ 
ment of badly needed standards in the 
computer field. The conflict of forces 
within the commercial markets has led, 
through the decades, to an unending se­ 
quence of unnecessary hardships to pro­ 
fessional computer engineers and scien­ 
tists, and the end users. This has been 
coupled with an equally unending se­ 
quence of improvements to the hard­ 
ware (and sometimes the software) 
which has benefitted them. It is a mixed 
and muddy picture, and the question is: 
How do we keep the good and eliminate 
the bad? It seems to me the IEEE, as 
well as other interested organizations 
and societies, should be strong and ef­ 
fective leaders helping to apply the tal­ 
ents of their members and staff to devel­ 
op the standards needed in a timeframe 
relevant to the technology. 

Sol said the IEEE Standard Office 
was very arrogant and refused to send 
him a copy of IEEE 696. Sol acted as 
secretary for the working group for 
about two years, and had spent much of 
his own time and money to travel cross 

country to attend meetings. Burt 
Stanleigh said it is inconceivable that 
anyone in the Standards Office 
wouldn't give Sol a free copy (I asked 
Burt to send him several free copies). 
Burt indicated that the chairman of the 
working group had so far failed to send 
him a list of the addresses of the work­ 
ing group members so that he could 
send them copies. 

The IEEE Standards Office does 
give other organizations the right to re­ 
print standards provided they appear in 
a form which is different from that pub­ 
lished by the IEEE. For example, if 
elaborations, analyses, and comments 
are interspersed, then permission to re­ 
print is granted. The document reprint­ 
ed by Sol Libes in his book and in his 
magazine was a copy from Computer of 
the proposed draft as it existed in the 
working group in 1979. Some changes 
were made to that document by the 
working group (and were summarized 
in the November 1982 and February 
1983 issues of IEEE Micro) before the 
final standard was promulgated. Two 
major reasons for publishing drafts are 
to expose the document to a wide circle 
of readers and to solicit comments while 
the working group can still change the 
draft. That reason was very much evi­ 
dent in the case of the 696 draft. Fur­ 
thermore, publication led to a ground 
swell of implementation which resolved 
a serious "prima donna" problem with 
that bus. 

The question of copyright owner­ 
ship is quite simply answered. Every 
meeting of the people involved in devel­ 
oping IEEE 696 was clearly as an activi­ 
ty fostered and sponsored by the IEEE 
Computer Society and approved as a 
standard development project by the 
IEEE Standards Board. The drafts were 
created by very dedicated individuals 
based on committee-sanctioned deci­ 
sions. Moreover, the longterm mainte­ 
nance will be carried out by an IEEE 
Computer Society Committee, whether 
the original participants are still in­ 
volved or not. Thus there is a very rea­ 
sonable basis for the contention that the 
copyright for the standard should be­ 
long to the IEEE rather than the indi­ 
viduals involved. 

Sol observes that the IEEE seems 
to be operating as a business. Now I too 
have seen the dollar signs in the eyeballs 
of both IEEE staff and volunteers. I 
wonder about that. When I was a chap­ 
ter chairman here in the Santa Clara 
Valley I had trouble keeping our chap­ 
ter earnings small! Remember the IEEE 
is a nonprofit organization. We present­ 
ed a Saturday full day tutorial with 
copies of lecture notes and a delicious 
buffet lunch with wine at the Stanford 
Faculty Club for a member cost of 





Allasl, a modem 
Ihal goes where you wanl. 
And does what you want. 
The S-100 Modern" by U.S. Robotics. 300/1200 
baud. Auto dial/answer. A limited two-year 
warranty. Just $449.* ' 
And it's fully-programmable with Telpac™­ 
USR's telecommunications software package. 

*Suggested list for S-100 Modem 
with complete manual and 
phone cord. Telpac software 
(optionalJ -$79. 00. 
S-100 Modem, TELPAC, USR 
logo and US, Robotics 
are trademarks of 
US. Robotics Inc, 

U.S. ROBOTICS INC. 
1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
(312) 733-0497 

., 
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Continued from page 8 
$6,00, which was $1.00 below actual 
cost. We still made money because so 
many nonmembers came, If you've ever 
eaten at the Stanford Faculty Club you 
may understand part of the inducement 

In comparison, on November 7, the 
IEEE presented a 4'/2 hour short course 
by satellite on robot sensing and intelli­ 
gence and charged IEEE members $130 
without lunch, I consider such 
exhorbitant fees an affront to the mem­ 
bers of the IEEE, since the organization 
is not providing services to them at costs 
that make sense, Rather the costs are so 
high they act as a strong deterrent to the 
members willing or able to participate in 
the event The $7 charge for a copy of 
IEEE 696 is reasonable at least. 

Burt Stanleigh tells me the IEEE 
Standards Office receives no allocation 
of funds from member's dues. The only 
income to the office is from sale of stan­ 
dards, and funds received to directly 
support some standards development 
activities. Thus it is easy to understand 
the reticence of the Standards Office to 
freely grant permission to reprint final 
standards. So far about 600 copies of 
IEEE 696 have been sold. That is an in­ 
come of about $4,200. It certainly does 
cover the cost to typeset, create 
artwork, and print a standard. As a pay­ 
ing subscriber to Sol's fine magazine, I 
can't help noting that there must be sim­ 
ilar costs associated with it, even though 

he has advertising to defray some. 
But the key point, Sol, is not to re­ 

sign your membership, but rather to be­ 
come an insider-s-to work constructive­ 
ly within the organization to make it 
responsive and change in those ways 
you think it should. The IEEE is owed a 
great debt of gratitude by the entire 



EDITOR'S PAGE 
Continued from page 10 
group of participants in the electrical 
engineering and computer field-users, 
governments, manufacturers, profes­ 
sionals, and students. One way I show 
my gratitude is by renewing my mem­ 
bership each year, even when it's hard. 
Thejournals of the IEEE, which fill our 
libraries and bookshelves, are a never­ 
ending bulwark to our calling. The con­ 
ference and meetings are great meeting 
and learning places. 

However, the IEEE is not perfect, 
and improvements are needed. The load 
imposed on volunteers in some of our 
standards working groups is excessive. 
There has been no IEEE staff help to 
any of our Computer Society working 
groups in developing standards, even 
when help was requested. The IEEE 
publications could be less pompous, 
more readable, and more relevant to en­ 
gineers and programmers. Therefore, I 
urge you, Sol, not to resign but to help 
solve the problems that do exist. Who 
knows, you might win. 

Sol libes Responds 
This editorial appeared in the De­ 

cember 1983 issue of IEEE Micro, an 
IEEE Computer Society magazine. It is 
reprinted with the author's permission. 

Dr. Stewart is First Vice President 
for Technical Activities of the IEEE 
Computer Society and previously head­ 
ed up its IEEE Computer Standards 
Committees. He was also a member of 
the working group that developed the 
IEEE 696 bus standard. Further, Bob 
was instrumental in my getting permis­ 
sion from the IEEE to reprint the S-IOO 
proposed standard in the January 1980 
issue of Microsystems. Without his help 
it never would have happened. Thus our 
readers owe him a debt of gratitude. 

I still stand by the view that I ex­ 
pressed in the October 1983 issue. The 
IEEE operates a very large publishing 
business and operates it in a very mon­ 
ey-making fashion. Microsystems is a 
commercial enterprise as well, operated 
by the Ziff-Davis Company. However, 
we grant permission to many other pub­ 
iications and organizations to reprint 
articles from our magazine. Further, 
most Microsystems authors retain re­ 
print rights to their articles. 

The IEEE is a non-profit organiza­ 
tion that, among its other responsibil­ 
ities, is supposed to educate computer 
engineers. Restricting the dissemination 
of a computer standard seems to me 
contrary to this responsibility. 

Dr. Robert Stewart, Stewart Research 
Enterprises, 1658 Belvoir Dr., Los Altos, 
CA 94022 rn 

* * * FEBRUARY SPECIALS * * * 
* * * HUGE DISCOUNTS * * * 

LOMAS 286 S-100 SYSTEMS ARE HERE AT 20% OFF LIST. 
4x faster than 8086. 10 slot mainframe, dual 8" drives, 128K RAM, 2S + 2P 
ports, CP/M 86: $4,116. Options include additional RAM, Static RAM 
substitution w/battery. 10, 20 or 40 MB Winchester. 
186 single bd computer w / concurrent CP / M, 128K or 256K on board-RAM 

I GmpuPro I /GODBOUT S-100 SYSTEMS: 

BEST PRICES IN THE COUNTRY! 
33% off list price; 38% educational discount. 34% discount for boards and 
software for orders over $5,000. 

NEC APC 8086 SYSTEMS: 
MICRO/MAINFRAME CONNECTION: 

Stand-alone model H02 w/8" ds/dd drives, 128K RAM, CP/M 86, extensive 
bundled software: $2,758. H03 Color: $3,358. 

NEW S-100 PRODUCT LINES: 
ACKERMAN DIGITAL *** DIGITAL GRAPHICS 
MACROTECH *** LEHIGH VALLEY ENCRYPTOR 

SEMIDISK RAM AT GREATLY REDUCED PRICES: 
512K$898 1 MB$1,472 BATTl~RY:$150 

U.S. ROBOTICS MODEMS: TWO YEAR WARRANTY 
PASSWORD: $315 AUTODIAL 212A: $420 
S-100 300/1200: $315 AUTOLINK 212A: $385 

HAZELTINE ESPRIT TERMINALS: (QTY 1 TO 5): 
ESPRIT I: $480 ESPRIT II: $495 ESPRIT III: $565 ESPRIT COLOR: $785 
II and III feature detached keyboard. III is TVI 950 look-alike. 
Serviced nationally by TRW 

HOUSTON INSTRUMENTS PLOTTERS AND DIGITIZER: 
DMP 29 $1,838 DMP 40 $762 DMP 41/42 $2,397 Digitizer: $694 

SCION MICROANGELO S-100 GRAPHIC BOARDS: 
MONOCHROME AND COLOR 

MA512-1: $636 MA512-2: $716 MA520-2: $876 MA520SW +: $1,152 

OTHER EXCELLENT BUYS: 
IMS INTERNATIONAL systems and boards: 28% off list 
CORVUS WINCHESTER SYSTEMS: 18% off list 
INTERCONTINENTAL MICRO: 25% off list 
TARBELL Systems and boards: 25% off list 
PRINTERS: EPSON, NEC, TI, TALLY, DYNAX, JUKI 
3M SCOTCH DISKETTES 

We are refocusing our product line to feature a wider variety of S-1 00 boards. Please 
let us know your needs and interests. We will try to obtain the best possible 
discounts for you. 

Please send $4 for our elegant catalogue which is replete with highly readable 
product specifications and obtain a $10 discount coupon for first purchase. 

Prices subject to change without notice. 
WE EXPORT: TWX 710 588 2844 ANSBACK: OWENSASSOC. 

JOHN D. OWENS ASSOCIATES 
12 SCHUBERT STREET 

(212) 448-6298 
STATEN ISLAND, NEW YORK 10305 

(212) 448-6283 (212) 448-2913 
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orrow Designs is 
expected to an­ 
nounce trans­ 
portable and 
portable ma­ 
chines compati­ 
ble with the 
IBM PC .... 

The first IBM PC clone from Taiwan is 
expected shortly from Multitech Elec­ 
tronics. They are already selling an Ap­ 
ple clone .... North Star is soon expect­ 
ed to introduce a multiuser system that 
is compatible with the IBM PC and sup­ 
ports 12 users .... IBM is rumored 
working on versions' of the PC-XT as in­ 
tegrated data/voice workstations and 
P ABX peripherals .... Microsoft is 
shortly expected to announce its new 
version of MS-DOS with window capa­ 
bility. Delivery to OEMs is expected be­ 
fore the summer. Digital Research has 
already announced that it will add win­ 
dows to CP/M-86. 

P-CP/M in beta test 
Digital Research of Japan has dis­ 

closed that it is beta testing 
preproduction home computers using 
the new CP/M-in-ROM operating sys­ 
tem. Reportedly, these units use an IC 
that integrates the system software 
ROM and processor into one IC and 
will make possible the selling of CP/M­ 
based systems for under $250. This ver­ 
sion of CP/M is being referred to by 
DRI as "P-CP/M". 

Systems running under P-CP /M are 
expected to compete with home com­ 
puters that have the new MSX operat­ 
ing system from Microsoft. Several Jap­ 
anese personal computer makers have 
already announced their intention to in­ 
troduce a system based on MSX, and 
Fujitsu Ltd. has already introduced a 
personal computer running the Micro­ 
soft MSX operating system. Sales of the 
unit are currently being limited to 
Japan. 

Large LCD screen introduced 
CrystalVision, Sunnyvale CA, is the 

first company to announce a flat-panel 
LCD display device capable of display­ 
ing 25 lines by 80 characters. In fact, the 
company is promising that initial pro­ 
duction quantities will be available this 
month at $345 in 1,000 quantity lots. 

The unit will have an 8" diagonal 
measurement (1" larger than the Os­ 
borne Executive) and will store perma­ 
nent images. Thus it will not have to be 
refreshed, as do the current LCD dis­ 
plays. It will provide a pixel density of 
640 X 250 (IBM PC has 640 X 200) 
and a nearly 90-degree viewing angle 

(currently LCD displays have a typical 
20-degree viewing angle). The unit is 
less than an inch thick and is 10" X 7" 
overall. CrystalVision also claims that 
the contrast ratio is far better than cur­ 
rent LCD displays. 

This appears to be a significant jump 
over LCD devices that were shown at 
the recent Japan Electronics Show by 
Japanese companies and may put the 
U.S. back in the running in display 
technology. 

IBM drops Josephson device project 
IBM has halted all development work 

on Josephson technology and closed its 
pilot production plant. IBM had hoped 
to use Josephson devices in its next gen­ 
eration of high-performance mainframe 
computers. These superconducting de­ 
vices promised operating speeds 50 
times faster than current systems. 
The nearly 20-year-old project had 

cost IBM an estimated $100 million and 
had gotten to the point where IBM had 
built prototype cache and RAM memo­ 
ry systems using the devices. The deci­ 
sion to cut back was reportedly based on 
the rapid advances in conventional sili­ 
con technology and the problems relat­ 
ed to producing reliable Josephson 
devices. 

Osborne news 
Osborne is rumored to be negotiating 

with two computer companies seeking 
to acquire the company and provide the 
funds for it to continue in operationand 
introduce its IBM PC compatible ver­ 
sion of the Executive and a new portable 
computer. Working prototypes of both 
systems are reported to exist. Osborne is 
reported to have a substantial quantity 
of Osborne I and Executive models in 
inventory, both assembled and in parts. 
Robert Jaunich, president of Osborne 

Computer, has stated that if the compa­ 
ny is forced to liquidate, unsecured 
creditors will at best get 10 to 15 cents 
for each dollar owed. 

The war of the windows 
Visicorp demoed their VisiOn win­ 

dow-type frontend software package for 
the IBM PC in November of 1982 at the 
Comdex show in Las Vegas, promising 
delivery in June of '83. The package is 
designed to make personal computers 
more "user friendly" and employs a 
mouse, rather than a keyboard, for sys­ 
tem control. These packages allow users 
to work with more than one application 
software package at the same time. To 
some degree, this provides the features 
of the Apple Lisa and Xerox Star. 

However, the task of moving from a 
demo package to actual, saleable soft­ 
ware proved to be a more formidable un­ 
dertaking than they had originally envi- 
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sioned. The result was that initial 
shipments to dealers did not begin until 
November '83, a year later. VisiCorp fig­ 
ures that it took them three years to de­ 
velop the package, with an investment of 
$12 million. In the interim, Quarterdeck 
Software introduced their "DesQ" 
windowing package for the IBM PC, 
claiming that it will be released shortly. 
By this summer, if not sooner, Microsoft 
is expected to release a new version of 
MS-DOS with window capability. And 
Digital Research has also disclosed that 
it, too, is working on windows for its 
CP/M-86 operating system and that it 

. might be out even before Microsoft's 
windows. Windowing packages are also 
expected from some other sources. 
It is unlikely that all of these suppliers 

will be successful in the marketplace, 
and intense competition among them is 
expected. The real battle for leadership 
is not expected to occur until late this 
year. 

User group news 
In the October 1983 issue of Micro­ 

systems, we published a listing of CP/M 
User Groups. This prompted letters 
from several groups that did not get on 
the original list. We published these 
omissions in the last issue. Here are 
some more received during this past 
month. 
• The Valley Computer Club, Box 

6545, Burbank CA 91510 has a very ac­ 
tive CP/M user group and a group de­ 
voted to CP/M Plus (version 3.0). For 
information, call Jim Stine (213) 371- 
8836. 
• Ben Cohen wrote to say that there 

are over 50 Osborne User Groups. The 
largest is FOG (First Osborne Group, 
Box 3474, Daly City CA 94015 with 
about 6,000 members, an extensive disk 
library, and monthly newsletter. They 
have 53 affiliated local groups. Ben re­ 
commends writing to FOG to find out 
about the Osborne user group nearest 
you. 
• Glen L. Moulder wrote to inform 

us of the Morrow User Group of Wash­ 
ington DC (MUFW). For information, 
write: MUGW, 3501 Hamilton St., 
Suite 4, Hyattsville MD 20782, or call 
(301) 277-3760. 
• UCSD Pascal System User's Soci­ 

ety (USUS),Box 1148, La Jolla CA 
92308. The group has 27 volumes of 
source code software in its library, pub­ 
lishes a quarterly newsletter, EMail 
(Telemail/Telenet), and a CompuServe 
SIG (MUSUS). 
• The Yavapai County CP/M User's 

Group, formed this past summer, in­ 
cludes owners of Osborne, Kaypro, 

IMSAI, and Commodore-64 comput­ 
ers, as well as a V AX running CP/M. 
Contact Julie G. Woodman, P. 0. Box 
68, Kirkland AZ 86332; (602) 442-3820. 
• The Nevada Cobol User's Group 

has had to raise its dues to $ 18/year. 
• Sacramento Area Users of 

TeleVideo Equipment (SAUTE), a 
small, newly formed group, is for users 
of TeleVideo systems interested in 
learning to use the available software 
and in developing utility and applica­ 
tions programs. The group meets every 
two weeks; meetings usually have a lec­ 
ture followed by an open discussion and 
exchange of information. Dues are 
$12/year. An exchange of information 
or membership with any similar users 
groups would be welcomed, Contact 
Ron Odon, SA UTE, 8200 Longdon Cir­ 
cle, Citrus Heights CA 95610. 

• A newly organized EPSON QS-IO 
Users Group will publish a newsletter, 
offer a co-op for discounts to members, 
and organize public domain programs 
for distribution. The newsletter will car­ 
ry free ads for members, plus hardware 
and software reviews. Dues: $20/year; 
family, $25; student, $15. Contact Rich­ 
ard Shoemaker, P.O. Box 1076, Lemont 
PA 16851. 
• And last there is the Napa Valley 

CP/M Users Group (NVCPMUG). 
You can call their bulletin board system 
at (707) 257-6502. or write: 
NVCPMUG, Box 4096, Napa CA 
94558. 

New public domain soRware 
SIG/M (Special Interest Group for 

Microcomputers, Amateur Computer 
Group of New Jersey, Inc.) has issued 



SAVE YOUR 8 BIT SYSTEM 
Join the 16/32 Bit Revolution 
Through Evolution, For Under 

$600 

APPLE 2pM 
RADIO SHACK TRS80™ 
ZENITHTM 
OSBdRN'M 
ALTOSTM 
KAYPROTM 
COLUMBIA'M 
TELEVIDEOTM 
DECTM 
or OTHER zso BASED 

SYSTEM 

Would you like to run CPM86™, CONCUR­ 
RENT CPM86™, CPM68KTM, MS-DOSTM, 
IBM'M PC APPLICATIONS, DEVELOP and 
TEST 16/32 BIT SOFTWARE, or add an IN­ 
TELLIGENT HIGH SPEED RAM DISK to YOUR 
SYSTEM? 
You can with the HSC C016 ATIACHED RE­ 
SOURCE PROCESSOR: 
C016 with either 8086, 80186, or 68000 16 
bit micro-processor and up to 768K Bytes of 
p,arity checked RAM may be connected to 
virtually any Z80 based computer system or 
APPLE 2E computer system. 

AR 8 bit system equipped with C016 retains 
all of its original capabilities PLUS it has the 
added ability to run most 16 liit operating 
systems and applications. 
Prices start at $595.00 which includes the 
C016 processor with 128K bytes of memory. 
two volume user manual, and the HSC Soft­ 
ware Development System. Hardware options 
include memory expansion to 768K bytes, 
attractive desk top enclosure with power sup­ 
ply, and the INTEl'M 8087 Math Co-processor 
(available on C01686 only). Software options 
include CPM86, CPM68K, Concurrent 
CPM86, or MS-DOSTM operating systems. 
The UNIXTM operating system will be available 
in the second quarter of 1984. 

For Information on C016 Contact 
HSC INC. 
~~~ki~er, NY 13350 I H 5 @el 
(315) 866-2311 - . 

CIRCLE 45 ON READER SERVICE CARD 

Dealer and OEM inquiries are invited. 

$180 Turns Your 
Epson Printer into a High 
Resolution Digital Plotter 
EP-Plot software turns your epson" into a fully software supported plotter 
with the same command set as the Houston Inst. DM/PL+T• plotter. 
Check these features: 
• True random plotting. 
• 10" x 8" plot area horiz. or vert. 
• Generates circles, arcs, ellipses and 
fits points to least squares linear fit. 

• Complete alpha numeric character set. 

• High resolution (.005"). 
• 13.6" x 10" plot area on 100 series 
printers. 

• Coordinates can be in inches or 
centimeters. 

EP-PLOT provides more capability than digital plotters costing five times 
as much. Order yours today - 

EP-PLOT $180.00 
Demo Disk $ 15.00· 

• Applied to purchase price 

Mail your order to: P.O. Box 1825, Escondido, CA 92025 
(Calif. residents add 6% sales tax.) 

S~MIilOLIIC,·,' 
S!lSTEMSe ;', 

3138 Via Lama Vista, Escondido, CA 92025· (619) 747-6604 
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six new volumes of public domain soft­ 
ware, bringing their total up to 151 vol­ 
umes. The new volumes are: 
Vol. Description 
146 CP /M-86 versions of FIND, 

PRINT, SD, VFILER & 
WHATSNEW 

147 More CP/M translations ofpopu­ 
lar SIG/M CP IM-80 programs 

148 Pascal-Z programs including 
InitLisp 

149 CP/M-86 versions ofSmall-C, 
MODEM, XMODEM & LU writ­ 
ten in C 

150 Bulletin Board system written in C 
& Z8000 Forth 

151 DEC Rainbow Utilities & Modem 
For complete information ofSIGM 

software, send $2 ($2.50 foreign) for 
printed catalog to: SIG/M, Box 97, 
Iselin NJ 08830. P ID Software, 4691 
Dundas Street West, Islington Ontario, 
Canada M9A 1A 7,' (416) 239-2835 is 
distributing the CPMUG and SIG/M 
software libraries in 25 different disk 
formats. These include 8", Apple, 
Kaypro, Osborne, IBM and others. 
Prices range from $10 to $20, depending 
on disks required. 

Rick Conn has completed version 3 of 
ZCPR. It will be released in February, 
1984, in the SIG/M library. 
The New York Amateur Computer 

Club, Box 106, Church Street Station, 
NY NY 10008, has released four new 
volumes of software for systems run­ 
ning MS-DOS and PC-DOS. The disks 
are $6 postpaid (add $3/0rder for for­ 
eign). A printed catalog is $10 ($15 for­ 
eign). The new volumes are: 
Vol. Description 
39 Editor, word processor and CAl 

programs 
40 Statisical package, modem and 

communications programs 
41 Galaxy Trek game 
42 "Cheap Assembler", RAM disk, 

WordStar utility, Num/Caps lock 
switch, and sort/list programs I!I 

VisiOn front end 
software package 
uses a mouse 
for sv control. 



Our Products Get Used ... Everywhere 

In Government. 
NASA 
Argonne Labs 
Jet Propulsion Labs 
U.S. Army 
U.S. Air Force 
U.S. Navy 
Naval Postgraduate School 
U.S. Department of Commerce 
U.S. Department of Treasury 
Social Security Administration 
FAA 
Depart. of Energy, Canada 
Depart. of Transportation, Canada 
Depart. of Publications, Australia 

In Education . . . 
Harvard University 
Georgetown University 
University of Chicago 
California Institute of Technology 
John Hopkins University 
University of Southern California 
University of Massachusetts 
University of Wisconsin 
U.S. Naval Academy 
Rochester Institute of Technology 
University of Iceland 
University of Leicester 
University of Trondhiem 
University of Zimbabwe 

Toshiba 
Sony 
General Electric 
Union Carbide 
ARCO 
Hazeltine 
Westinghouse 
Harris 
Grumman 
McDonnell Douglas 
Chase Manhattan 
Honeywell 
Poloroid 
Magnavox 

In Business . . . 
ITT 
Boeing 
Lockheed 
Xerox 
TRW 
Raytheon 
Sorcim 
Quantum 
Intel 
Sperry Univac 
Soffech 
E.I. DuPont 
IBM 
Hughes Aircraft 

Suntex Data 
10175 Harwin Suite 100 
Houston. TX 77036 
(713) 271·9191 

Westico. Inc. 
25 Van Zant St. 
Norwalk. CT 06855 
(203) 853·6880 

THE MOST COST EFFECTIVE ADA· DEVELOPMENT 
TOOLS AVAILABLE ON MICROCOMPUTERS! 

Our Ada product line is available on the following Operating Systems: 
CP 1M, CP IM-86, PC-DOS and MS-DOS. 

Available from the following distributors: 
Nationally Internationally 

CompuView Products 
1955 Pauline Blvd .• Suite 200 
Ann Arbor. MI 48103 
(313) 996·1299 

Nord-Micro Informatlque 
155. rue du Fauburg 
Denis 
75010 Paris 
(1)205·39·47 

Micronix 
11 Blackmore St. 
Windsor 4030 
QLD. Australia 
(07)579152 

Marfam Corporation 
5340 Thornwood Dr. Suite 102 
San Jose. CA 95123 
(408) 226·0170 

S·100 Systems 
3687·4 Shobumachi 
Obayashi 
Saltama. Japan 346·01 
04808 (5)0416: 
04808 (5)6565 

CP/M. CP/M·56. CCP/M.86 are trademarks 01 Digital ReseIlrch, Inc. 
'ADA;5 II trademark of the U.S. Depanmf!nl of Defense 
MS·DOS is II trademark 01 Mklo!Ooh 

SOFTWARE, INC. 

©Copyright 1983 RR Software 

specialists in state of the art programming 

P.O. Box 1512 Madison, Wisconsin 53701 
(608) 244-6436 
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from panel-less 
S-100 machines 

by Dave Hardy 
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he new S-1 00 frames, 
with their 6 MHz ter­ 
minated mother­ 
boards, constant­ 
voltage power 
supplies, and venturi­ 
styled cooling vents 
are a great deal more 

sophisticated than the original old AI­ 
tairs and IMSAls were, but most of 
them lack one of the very ideas for 
which the S-100 machine was originally 
designed: the front panel. 

Most S-100 manufacturers have 
done away with the front panel because 
it isn't really needed for normal opera­ 
tions and can really be a hindrance, es­ 
pecially in commercial use with un­ 
skilled operators. Turnkey systems are 
much better suited to these sorts of envi­ 
ronments, where the only front-panel 
control is usually a big red RESET 
button. 
. Even the new S-100 standard 
(IEEE-696, that is) frowns on the dino­ 
saur front panel. Many of the old S-100 
front-panel related pins have been done 
away with or changed to more closely 
conform to the front panel-less world. 

Unfortunately, the original reason 
for the front panel is still with us. S-100 
computers, like allcomputers, occa­ 
sionally stop working, and trouble­ 
shooting a dead S-100 frame without a 
lot of test equipment can be a very diffi­ 
cult task. At least a front panel gives us 
a window into the machine. 

Fortunately, most of the functions 
of the old front panel can be easily add­ 
ed to any IEEE-696 frame. In fact, the 
two most important functions of the old 
front panel, the ability to monitor bus 
lines and to stop and start the processor, 
can be added to any S-100 frame with 

just a few simple ICs, LEDs, and a cou­ 
ple of switches. 

Figure 1 shows the simple circuit 
used to monitor a single S-100 bus pin. 
To monitor all of the address and data 
lines, you'd need 40 of these (24 address 
and 16 data) circuits, which could be a 
bit of a wiring job. In addition, you 
might also like to monitor some of the 
status lines, the power fail line, the ER­ 
ROR * line, and many others, depend­ 
ing on your needs. 

Of course, these are all just useless 
flashing lights unless the machine can 
be stopped to allow the bus lines to be 
examined, which is why the circuit in 
Figure 2 is needed: to allow the machine 
to be stopped long enough for you to ex­ 
amine the lights of the "front panel." 

This circuit also lets the machine be 
single stepped from one instruction to 
the next, so that you can now see not 
only the current address of the ma­ 
chine's PC, but also where it is going. 
Notice that this rather remarkable feat is 
easily accomplished on the S-1 00 bus by 
just lowering the Auxiliary Ready line 
(XRDY, pin 3) to tell the master proces­ 
sor to wait before executing the next bus 

180n 

+5V 

Any 5·100 
Bus Pin 

(Excepl Power) 

;; LED 

74LS74 

>- ......• ..--0 CK 0 

ern 

5·100 Bus 

74LSOO 

Tri-State Inverting Buller 
(Permanently Enabled) 
or High Output Current 

TTL Inverter 
Fig. 1 

Figure 1. LED display circuit for any S- 
100 bus line. 

RUN/STOP 
Close Switch to Run 
Open Switch to Stop 

XRDY 

Q~ __ ----J 

o = Pull-up resistor 

Fig. 2 

Figure 2. R un/stop and single-stepping circuit for S-l 00 systems. 



Extended at for your IBM 
CP/M, MS DOS,CP/M 86, CCIIQII--- h1;;k~~i6brni3i(.~.&ii;~ 

Or CP/M 80 computer features: 
• Full screen interactive editor Pfovidimg 
a complete menu driven program 
development environment. 

• 11 significant digits in floating point 
arithmetic. 

• Built-in transcendental functions. 
• Dynamic strings with full set of string 
handling features. 

• Program chaining with common 
variables. 

• Random access data files. 
• Full support of operating system 
facilities. ' 

• And much more. 
ORDER YOUR COPY OF TURBO 
PASCAL TODAY TO TAKE ADVANTAGE 
OF OUR INTRODUCTORY SPECIAL. 
For Visa and MasterCard orders call toll free 

1-800-227-2400 X 968 
IN CA: 1-800-772-2666 X 968 
(lines open 24 hrs. a day, 7 days a week) 
Dealer & Distributor Inquiries welcome. 

YES 

NO 

NO 

YES NO 

Benchmark data based on EightQueens in "Algorithms + Data Structu,.= 

~~~~o r~~~~la~sl~Mt:a~~rflark of Borland l':Jtern8tio~al. MT+ i~.·8 trade 
MicroSystems. IBM is 8 trademark of International Business Machmes. __ T~;~P;-';;'~;.;5:·;~~O~~, M;;y~~;~; 8 bit..:._,_ 16 bit __ ,_ 

shipping per copy." " Operating system: CP/M, ~ ~ 
check.; __ Money Or'der_,_,_,_, CP/M 86_" MS DOS_' p.eOOS_ 
VISA Master Card _' _,_:,_. " 
Card #: -:-= 
Exp date: Shipped UPS 

Computer:_· __ Disk Form!lt" ' 
Please be sure model number and'fo " 

I BORlAnD INTERNATIONAL 

NAME:_~ ~ __ ~_ 
ADbRESS: ~ _ 
CI1Y/STATI;/ZIP: ___:. _ 
TELEPHONE: ~,----~~ 
California residents add 6'N1b sales tax, Outside North America add 
$1,5,00, Checks must be on a U,S, bank. and in U,S, dollars, Sorry. no 
C,O,D, 

Borland International 
4807 Scotts Valley Drive 
Scotts Valley. California 95066 

17 



QDP-300 
peace of mind 

third generation computer ... 
Now, you can rest assured 
advanced microcomputer 

The QDP-300 is a user- 
on-line "Help" system gives 

oerarors access to its full power. 
operating systems that 

U'.\.U .••••• Cl.U'-'" of compatible 
has a duasvoltage 
operation (115 or 
For word process- 

~$UIleerlUg design and 

Electric Apparatus and 
more than 50 service iocanons.n. 
features and all of the others 
QDP-300 don't bring you 
low price tag will. 



S-100 BUS 
Continued from page 16 
cycle. The processor Synchronize signal 
(pSYNC, pin 76), which indicates the 
start of every bus cycle, is used to detect 
when a single bus cycle has occurred, so 
that the flip-flop can stop the processor 
via the XRDY line. Each time the flip­ 
flop is clocked by pushing the "Single­ 
Step" button, the machine will be al­ 
lowed to execute a single bus cycle, then 
forced into a wait mode. 

Figures 1 and 2 allow us to stop the 
machine whenever we want, and to ex­ 
amine its bus lines. Although they are 
certainly very useful functions, it would 
be tedious, to say the least, to single step 
through an entire computer operation 
like, for example, loading and running a 
30K program. The next piece of hard­ 
ware needed, then, is something that 
would automatically stop the machine 
whenever certain conditions were met. 
Figure 3 is a circuit that does just that, 
by stopping the processor whenever a 
certain bus address is reached. Its out­ 
put is connected to the Preset line of the 
flip-flop in figure 2, in place of the in­ 
verted pSYNC signal. With the address 
line decoders, the flip-flop will now see 
only the pSync signal when the address 
set on the switches in Figure 3 is 
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COMPARE Products.IGet Answers. I GUARANTEES 
We research and specialize only in software for programmers of micros. If a product is unknown to you and we recommend it, then we take the risk. 

PHILOSOPHY: We carry every programmer's product ior CPM80, MSDOS and CPM86 plus every key product for APPLE, Commodore 64, ATARI and TRSDOS. 

'.'4~[diQrll LIST OUR 
PRICE PRICE 

APPLE: AZTEC C·Full, ASM $199 call 
8080: 80S c-Fast, popular 150 125 
8080 AZTEC C·Full 199 call 
l80: ECOSOFHast, Full 250 225 
8086 C86- optimizer, Meg 399 call 
8086 Lattice - New1.1 & 2.0 600 495 
MlcroSoH ILatilcel MSDDS 500 call 
Digital Research Megabyte 8086 350 280 
Desmet by CWare·fast BOB6 109 99 

EmI ENVIRONMENT 
Active Irace-debug 8080/86 $ 80 73 
MBASIC·8U . Mlcro:.oft 8080 375 $255 
BASCOM·86 . MicroSoft 8086 395 279 
CB-86 . DRI CPM86/PC 600 449 
PBASIC . DRI 8086 150 119 
Business BASIC·MicroS MSDOS 600 449 

EDITORS Programming 
BELLESOFT . PASCAL MSDOS $ 245 call 
e Screen Editor· 

source 8080/86 NA 60 
EDtX peDOS 195 149 
FINAL WORD 8080/86 300 225 
MINCE CPM, MSDOS 175 149 
PMAlE . powerful CPM 195 175 

8086 225 195 
VEDIT . full, liked CPM, PCDOS 150 119 

8086 200 159 

'MM!'*' , Programmer's Referral List 
, Compare Products 
, Help find a Publisher 
, Evaluation Literature 

, Dealer's Inquire 
, Newletter 
, Rush Orders 
• Bulletin Board 

'23i'4' LIST OUR 
ENVIRONMENT PRICE PRICE 

PASCAL Ml +86 CPM86 $400 $295 
Without SPP CPM80 350 259 

MS PASCAL 86 . MSDOS 350 280 
ALCOR PASCAL full wi 8080 250 call 

right extensions to learn 
SBB PASCAL· great, fast PeDOS 350 315 
PASCAL 64 . nearly full COM 64 99 89 
UCSD PASCAL Compiler UCSD·PC 375 call 

LANGUAGE LIBRARIES 
C_to.....dBASE "Interface 8086/86 NA $95 
C TOOLS· Graph. Str. PCOOS NA 115 
FLOAT87 . Latnce, PLt PCOOS NA 115 
GRAPH:GSX·80 CPM80 60 50 

HALO PCOOS 150 125 
ISAM: kcess Manager 86 BOB6 400 300 

PHACT . wrth C PCooS NA 250 
FABS CPM80 150 135 

PASCAL TOOLS PCOOS NA 115 
SCREEN: DISplay Mgr·B6 8086 500 375 

PANEL·86 many PCOOS NA 315 
WINDOWS - AMBER rcoos 295 call 

li'hlhm~1 
MS fORTRAN·86 . Megabyte MSOOS $350 $265 
SS FORTRAN·86 CPM·B6 425 345 
FORTRAN·BO . '66 decent CPMBO 500 350 
INTEL fORTRAN·B6 IBM PC NA 1400 

B$1§tl:j'~:1 
MAC/65 . macros, fast AlARI 
MACRO·80 . CPM80 
ORCA 1M . Reloc. Macro APPLE 
RMAC, etc. (Prog. Util) CPM80 
RASM 8086 

LIST 
PRICE 
$80 
200 
149 
200 
200 

OPERATING SYSTEMS 
CPM·86 PC $60 $49 
"CPMB6 Emulator" MSOOS NA 95 
MlcroShell upgrade CPM 80BO 150 125 
"MSOOS Emulator" CPMB6 NA 95 
"Multitasking PCOOS" PCOOS 239 179 
QNX . real time UNIX PC 650 call 

INII!31~t 
C Helper - OIFF, Flow 8080/86 NA 115 
MlcroTools CPMbO 150 125 
NORTON for l.l or 2.0 PCooS 80 65 
NORTON Book With Disk PCooS 80 65 
Power CPM80/PC 169 139 
Programmer's Toolkit B080/86 NA 95 

1111:111. 
CIS COBOL· no royalty CPM80/86 $800 $600 
level II COBOL· High 8086 1600 call 
MS COBOL·86 MSooS 750 595 
RM/COBOL·BO CPM80 750 595 
RMiCOBOL·B6 BOB6 9S0 745 

OUR 
PRICE 
$75 
149 
129 
159 
159 

1I1"I:m!,ielii 
'Fortran Level H with no changes 
for PCDOS 

'COMMERCIAL TOOLS - COMM 64 

Call for a catalog, Inerature, comparisons, prices. Shipping $2.50 
per item purchased. All FORMATS available. 

THE PROGRAMMER'S SHOP Til 
9D8-P Providence Highway. Dedham; MA 02026. 

617·461·0120, Mass: 800-442-8070 

VISA 800-421-8006 MASTER CARD 

C Helper includes source in C 
for CP/M80. MSDOS tor a: 
DIFF, GREP Howcharter, XREF, 
C Beautifier and others. $115. 

Note: all prices subject to change without notice. 

OTHER PRODUCTS 
ADA· Janus CPM·8D $300 $259 
ADA· Janus with tools 

PCOOS 500 449 
LISP . IQ LISP· full, 

PCOOS 175 call 
MAGIC/L . Intriguing 

295 CPM80 call 
MOOULA II . B086 495 455 
MOOULA II . PCode 

APPLE 495 455 
PL/t·86· DRI CPM·86 750 560 
PL/l·80·DRI BOBO 500 369 
ASCOM 80 CPM80 175 159 
CACHE/Q . Virtual Mem. 

CPM80/PC 225 185 
MITEIBYE 8086/86 200 179 
"Read CPM86" 

MSDOS NA 95 
LYNX . Overlay Linker 

CPM80 250 215 
PlINK·86 . Overlay. Meg 

MSDOS 350 315 
MSDOS Debugger NA 135 
Trace-86 .25 115 

RECENT DISCOVERIES 
HIGHLIGHTED 
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Open Switch to Trap 

74LS38 

Fig. 3 

Figure 3. Address trapping circuit to stop on reaching preselected address. 

Sme100 BUS 
Continued from page 19 
matched. In other words, the machine 
will be stopped whenever its PC arrives 
at the preset address. This allows you to 
let the machine run full speed until it 
reaches a certain address, then you can 
single-step the machine after that. 

These circuits, from Interfacing to 
S-100/IEEE-696 Microcomputers, by 
Sol Libes and Mark Garetz 
(Osborne/McGraw-HilI) can be easily 
expanded for a specific troubleshooting 
purpose. Without them, trying to see 
what is really happening on the S-100 
bus would be difficult, at best. 

Nonh Star revisited 
I've received several favorable re­ 

plies from readers who would be inter­ 
ested in seeing an S-100 Bus column dis­ 
cussing the differences between the 
North Star version of the S-1 00 bus and 
the IEEE-696 bus. As soon as I finish 
analyzing all of the informatio~ I have 
received about it, I will try to furnish a 
concise comparison of the two S-100s, 
along with a pin comparison. 

Readers are encouraged to send in 
questions about the S-1 00 bus. Please 
write to: Dave Hardy, 736 Notre Dame, 
Grosse Pointe, MI 48230. 

Six TimES FastErl 
Super Fast Z80 Assembly Language Development Package 
___ Z80ASM SLRrtK __ . 
• Complete Zilog 
Mnemonic set 

• Full Macro facility 
• Plain English error 
messages 

• One or two pass 
operation 

• Over 6000 lines/minute 
• Supports nested 

INCLUDE files 
• Allows external bytes, 
words, and expressions 
(EXT1 * EXT2) 

• Labels significant to 16 
characters even on 
externals (SLA Format 
Only) 

• Integral cross- reference 
• Upper/lower case 
optionally significant 

• Conditional assembly 
• Assemble code for 
execution at another 
address (PHASE & 
DEPHASE) 

• Generates COM, HEX, 
or AEL files 

• COM files may start at 
other than 100H 

• AEL files may be in 
Microsoft format or 
SLA format 

• Separate PAOG, DATA 
& COMMON address 
spaces 

• Accepts symbol defini­ 
tions from the console 

• Flexible listing facility 
includes TIME and 
DATE in listing (CP/M 
Plus Only) 

• Links any combination 
of SLA format and 
Microsoft format REL 
files 

• One or two pass 
operation allows output 
files up to 64K 

• Generates HEX or COM 
files 

• User may specify PROG, 
DATA, and COMMON 
loading addresses 

• COM may start at 
other than 100H 

• HEX files do not fill 
empty address space. 

• Generate inter-module 
cross-reference and 
load map 

• Save symbol table to 
disk in AEL format for 
use in overlay 
generation 

• Declare entry points 
from console 

• The FASTEST Micro­ 
soft Compatible Linker 
available 

.Complete Package Includes: ZaOASM, SLANK. SLAIB 
- Librarian and Manual for just $199.99. Manual only. $30 . 

• Most formats available for zao CP/M. CDOS. & TUABODOS 

• Terms: add $3shipping US, others $7. PA add 6% sales tax 
For more information or to order, call: 

1-800-833-3061 
In PA, (412) 282-0864 
Or write: SLR SYSTEMS n . ~ 

1622 North Main Street, Butler, Pennsylvania 16001 L ~ ystems 
~-----------------C·IR·C·LEJ53 ON READER SERVICE CARD 



Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys. Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro­ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well-Tempered Cross-Assembler 
Development Tools That Work 
Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROXorthe hun­ 
dreds of other organizations that use them. 
Every time you see a new microprocessor­ 
based product, there's a good chance it 
was developed with Avocet cross­ 
assemblers. 
Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M' 
and process assembly language for the 
most popular microprocessor families. 
51/4" disk formats available at no extra 
cost include Osborne, Xerox, H-P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 
Text Editor VEDIT -. full-screen text edi­ 
tor by Compu View. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user­ 
configurable form. 
CP/M-80version $150 
CP/M-86 or MOOS version $195 
(when ordered with any Avocet product) 
EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per­ 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob­ 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 
PROM types supported: 2508, 2758, 
2516; 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128,8748,8741,8749,8742,8751, 
8755, plus Seeq and Xicor EEPROMS. 

Avocet Target CP/M-80 ·CP/M-86 
Cross-assembler Microprocessor Version IBM PC, MSDOS" 

Versions. 
·XASMZ80 Z-80 
·XASM85 8085 
XASM05 6805 
XASM09 6809 
XASM18 1802 $250.00 
XASM48 8048/8041 each 

XASM51 8051 $200.00 
XASM65 6502 each 
XASM68 6800/01 
XASMZ8 Z8 
XASMF8 F8/3870 $300.00 
XASM400 COP400 each 
XASM75 NEC 7500 . $500.00 

Coming soon: XASM68K ... 68000 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer $389 
Options include: 
• Software Driver Package -- 
• enhanced features, no installation 
• required. 
• CP/M-SO Version $ 75 
• IBM PC Version. . . . . . . . . .. $ 95 
RS 232 Cable $ 30 
8748 family socket adaptor $ 98 
8751 family socket adaptor $174 

• 8755 family socket adaptor $135 

• G7228 Programmer by GTek -- baud 
• to 2400 ... superfast, adaptive program- 
• ming algorithms ... programs 2764 in one 
• minute. 
• Programmer $499 

• Ask us about Gang and PAL programmers. 
• HEXTRAN Universal HEX File Con- 
• verter -- Converts to and from Intel, 
• Motorola, MOS Technology, Mostek, 
• RCA, Fairchild, Tektronix, Texas 
• Instruments and Binary formats. 
• Converter, each version $250 

Call Us 
If you're thinking about development sys­ 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

CALL TOLL FREE 1·800·448·8500 
(In the U.S. except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling .. call for exact quotes. OEM INQUIRIES INVITED . 

"Trademark of Digital Research • 'Trademark of Microsoft 

AVOCET~ 
SYSTEMS INC; 
DEPT.0284M 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 
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CP/M 
BUS 

M 
is approaching 
the power of 
UNIX, 1M is 
SUlllhe same 
OS familiar to 
8080 and 180 
programmers. 

by Anthony Skjellum 
22 Microsystems February 1984 

n this installment of CP/M 
Bus, I will compare the MS­ 
DOS 2.0 and CP/M-86 oper­ 
ating systems. Also, the pos­ 
sible future roles of the 
CP 1M operating system fam­ 
i~y will be discussed. 

One of the original goals 
of this column was to answer reader 
questions concerning various aspects of 
CP/M. Very few questions have been 
posed and we expect this to remain the 
case. Therefore, a series of CP/M 
turtorials will be presented in future col­ 
umns. Readers are invited to submit 
suggestions for topics that they would 
like covered. 

Introduction 
MS-DOS is the dominant 8086/88 

operating system because IBM supports 
PC-DOS (IBM PC version of MS-DOS) 
for its PC and XT computer systems. 
The CP/M-86 operating system is also 
available for the IBM PC and XT at es­ 
sentially the same price as MS-DOS 2.0. 
In the following paragraphs, we will dis­ 
cuss the various aspects of the operating 
systems and indicate which operating 
system provides the greater capability in 
each area. Concurrent CP /M-86 
(CCP/M-86) will not really be included 
in the present discussion. 

Starting with the May/June 1981 
issue of Microsystems, I presented a 
four-part discussion of how I thought 
CP/M 2.2 should be enhanced to pro­ 
vide greater capability in 8-bit imple­ 
mentations. I was convinced then that 
CP/M required enhancement. Many of 
the suggested enhancements discussed 
in those columns involved UNIX-like 
features. Such features have not been 
added to CP/M but are available in MS­ 
DOS 2.0. Interested readers may wish 
to review those articles before continu­ 
ing with this column. 

File svstems 
One of the most important aspects 

of an operating system is the way it han­ 
dles files and peripheral devices. The 
CP/M-86 system handles files in essen­ 
tially the same way as its ancestor, 
CP /M-80 2.2. The CP /M-86 file system 
provides a single directory which con­ 
tains a fixed number of directory en­ 
tries. The particulars of a disk format 
are determined by the Basic 
Input/Output System (BIOS) as for 
CP/M 2.2. 

The CP/M file system provides no 
capability to use tree-structured direc­ 
tories. (A tree-structured directory sys­ 
tem permits multiple levels of file orga­ 
nization by storing files under different 

headings or subdirectories.) This limits 
the usefulness of large capacity drives, 
since all files must reside in the "main" 
directory. To alleviate this difficulty un­ 
der CP/M, hard disk drives are general­ 
ly partitioned into several logical drives 
so that some degree of organization can 
be achieved. 

The MS-DOS release 1 file system 
was no more sophisticated than 
CP 1M's. No tree-structured directories 
were available. However, the MS-DOS 
2.0 operating system does provide for 
such directories. A thorough comple­ 
ment of MS-DOS functions allows pro­ 
grams to access files from any part of 
the directory structure, and .' 
create/delete directories. . 

The MS-DOS file structure is also 
more flexible in handling media errors. 
Because of the way data are allocated, 
bad zones may be marked at formatting 
and be eliminated. With CP 1M, tran­ 
sient programs must be created that 
seek out bad sectors and allocate them 
to "bad sector" files. 

Additionally, MS-DOS dates and 
time stamps files. This is extremely con­ 
venient for the purpose of identifying 
versions of the same file from different 
sources. CP/M evidently does not sup­ 
port this feature. 

Peripheral devices 
Another important feature of MS­ 

DOS is that it treats devices and files 
identically. For example, the console 
device is called "con" and may be used 
anywhere that an input or output file 
name is required. This is handled by the 
operating system and is completely 
transparent to application programs. 
CP 1M is not as flexible. 

The original version of CP/M pro­ 
vided limited input/output reassign­ 
ment capability through the IOBYTE 
system. IOBYTE was designed to per­ 
mit different logical and physical as­ 
signment of certain devices (select the 
logical printer from a set of physical 
printers etc.) These features are still 
available in CP /M-86, but have not 
been enhanced. Typically, the logical 
devices are accessed through the PIP 
program only, and set via'STAT. Users 
may not replace file names with device 
names unless a particular application 
program takes the pains to support this 
type of operation. 

Input/Output redirection 
Input/Output redirection and 

pipes are two UNIX-like features which 
currently receive considerable atten­ 
tion. These features make programming 
and file maintenance easier. Input (out­ 
put) redirection lets any data that would 
normally come from (to) the console be 
transferred from (to) a file. Pipes let the 





Now, the most 
significant advance in 
DECTso£tw-are ever! 
Announcing DIGITAL REVIEW ••• the monthly magazine 

exclusively for your DEC microcomputer. 
HARDWARE: Each and every 
month, you'll get all the latest 
technological developments­ 
minicomputers ... microcom­ 
puters ... peripherals ... tele­ 
communications-and what 
they mean to you. 

COMPUTER GRAPHICS: Color vi­ 
sual tools for the fi nancial 
analyst, the laboratory tech­ 
nician, and the physics major. 
DIGITAL REVIEW reports 
on the latest innovations and 
how you can use them in your 
field. 

SOFTWARE: Whether it's the 
newest in operating sys­ 
tems ... or advances in com­ 
puter networks, DIGITAL 
REVIEW keeps you up-to­ 
date ... and spotlights releases 
that are changing the way 

businesses conduct their business. 

PROGRAMMING: All the latest 
in programming tech­ 
niques with special fea­ 
tures devoted exclu­ 
sively to traditional 
and new software 
applications. 

WORD PROCESSING: You'll learn 
the newest techniques that 
will make your 
office as efficient 
and as cost-effec­ 
tive as possible. 

I/O FEEDBACK: A chance for you 
-the user-to 
network your 
application 
needs and 
ideas. 
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CPIM BUS 
Continued from page 22 
console output of one program become 
the console input of another. Neither of 
these features is available under CP 1M. 
Many CP IM-80 utility systems and C 
compilers emulate these capabilities, 
but they are not a part of the operating 
system. However, MS-DOS incorpo­ 
rates these features internally. 

Under the UNIX operating sys­ 
tem, programs in a pipeline are run si­ 
multaneously in an asynchronous fash­ 
ion. MS-DOS does not support multiple 
processes, so that pipes are handled as 
follows: the output of the first program 
(in the pipeline) is placed in a temporary 
file. Next, this temporary file serves as 
the input for the second program in the 
pipe. When the second program is fin­ 
ished, the temporary file is deleted. If 
there are more than two programs in the 
pipeline, this process is repeated sequen­ 
tially. While this process is not ideal, it 
is the same concept used successfully 
under CP IM-80 to provide the same 
feature. 

Program editors 
Neither operating system provides 

a really worthwhile line editor. The ED 
editor under CP 1M is essentially the 
same editor provided with the early ver­ 
sions of the operating system. However, 

it is a workable editing tool. The MS­ 
DOS EDLIN program is harder to use. 
Its command structure leads users to re­ 
place lines with commands intended for 
the text processor. 

Overall, whether one uses MS­ 
DOS or CP IM-86, a suitable screen 
editor will be required. Editors such as 
CompuView's VEDIT fulfill this re­ 
quirement more than adequately. 

VEDIT is available for both operating 
systems. 

Willi the basic 
CP IM-86 users 
can develop, 
asselDble and 
debug_6 

,asselDblV 
language 
progralDs. 

Program development 
CP /M-86 is a complete develop­ 

ment system. It includes a nonmacro as­ 
sembler, debugger, and loader. With the 
basic CP IM-86 operating system, users 
can develop, assemble and debug 8086 
assembly language programs. The basic 
MS-DOS system is not as complete. It 
does not include an assembler. Thus, an 
additional purchase must be made be­ 
fore a source language is available for 
use with the operating system. 

Hard disk suppon 
CP IM-86 provides no special sup­ 

port for hard disk drives. However, MS­ 
DOS 2.0 provides the BACKUP / 
RESTORE system. This permits hard 
disk files to be backed up to one or more 
floppy disk drives. While useful, there is 
still room for improvement in the 
BACKUP /RESTORE system. 

Another important feature of MS­ 
DOS is the ease with which FORMAT 
eliminates bad parts of disk media. Once 
bad data is found, it is eliminated. How­ 
ever, there is no mechanism for locking 
out bad sectors without reformatting a 
whole disk surface. This is inconve­ 
nient, since hard disk errors do develop 
during the life of the system. Reformat­ 
ting and reloading a hard disk is quite a 

WAIT NOT, WANT NOT! 
If you've been waiting for a disk emulator that can 
increase your system's throughput by as much as 
50 times. the walt is over. QUASI-DISK is herel 
QuASI-DISK is a high capacity, I/O mapped RAM board 
which acts like an additional disk drive on any S- J 00 system. 
Here's what makes QuASI-DISK a 
better buy than the others: 
• Fully S- J 00/696 compatible. 
• QUASI-DISK offers 2 modes of 

expansion: 
a) Chip capacity may be doubled with 

the addition of an add-on module. 
b) Storage capacity may be increased to 

4 Megabytes by replacing 64K RAMs 
with 256K devices. 

• DMA compatible with transfer rates to 
2 Megabytes/second. 

• On board powerfaillogic write protects 
disk during power failures. 

• Optional battery back-up provides 2 
hours of powerfail protection. 

• External wall mount power supply 
allows system power to be switched 
off while data is retained indefinitely. 'CP/M is a registered trademark of Digital Research. 

• Six layer printed circuit board improves TIME co .••. ~IED IS MONEY Manufactured by: oN"V 
performance and reliability. WELL SPENT 

-----------------IElectral~--------------------------------~ 

• Requires only 6 I/O addresses to access entire board. 
• Supports extended 110 addressing when enabled. 
• On board 22 bit address generator may be programmed for 

auto increment or decrement if desired. 
• Any sector size may be implemented. 

• Onboard LED's indicate "drive active" 
and "powerfail status", 

• Price includes installation software on 
8" SS/SD diskette with all source code 
supplied. 

• Sample CP/M* Bios routines are 
included for integration into any 
CP/M* system. 

• QUASI-DISK is covered by a 1 year 
warranty and an extended warranty 
option is also available. 

GUARANTEE 
Unique design guarantees that 
. OuASI-DISK will perform as 

advertised. in standard as well as 
non-standard 5-100 systems. 
OR YOUR MONEY BACK 

QuASI-DISK (51 2K) - $ 799.00 
Expansion Module 
(additional 512K) - $595.00 
Back-up Battery (including 
wall mounting supply) - 
$159.00 

- Incorporated - 
39 Durward Place. Waterloo. Ontario, Canada N2L 4E5. Phone: (519) 884-8200 
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ZSIO-4 
A poweIful four-port RS-232 serial I/O and 
real time clock board Zilog SIO-chips 
provide ideal links to CP/M-MPM-and 
AlphaMicro-based systems for multiuser 
processing with high speed data 
communications. 

*TurboDOS is a Registered Trademark 01 Sottware 2000 Inc. 
·CPM is a Registered Trademark 01 DlgIIal Research 

:when perfonnance . ' Is A Factor ... 
Winchester/SMD 
Hard Disk Controller 
(Shown with Sierra's new 8MHZ Boards) 

This is an amazing high-speed 
companion for your single-or 
multiuser system. Features 
NEC's new hard disk controller 
chip, on-board Z80 processor, 
buffered sector heads, full ECC 
supported, SASI or SMD versions 
available, and optional high­ 
speed DMA pass-thru port for 
use on Sierra Data's new 8MHZ 
Master/Slave. 

8MHZ·SBC Master and Slave Boards 
Now, from a Z80 processor, the most • 8232 Math Processor (M Be S) 
incredible throughput available today • 4K/8K/16K EPROM (M Be S) 
in the 5-100 industry! As the poweIful • Meets IEEE-696/S-100 Standards (M Be S) nucleus of a Sierra Data-supported CP 1M • NEC 765 Floppy Disk Controller- 
2.2* or 3.0* system, our master makes controls 8 in. and 5 V.in. floppy 
any system look good With networking drives simultaneously (M) 
TurboDOS* and our new slave, the results • Multiple Master Buss Arbitration 
are absolutely unbelievable. Check (M) 
these features (M-master, S-slave): • DMA Controller (M) 

• Z80H (M Be S) Z80A (M optional) • High-speed Winchester DMA 
• Dart, 2 serial ports (M Be S) • f:~~c RAM 8/16 bit 
• PIO, 2 parallel ports (M Be S) independent bus transfer circuit (S) • CTC, 4 counter timers (M Be S) 
• From 64 to 5l2K on-board RAM (M Be S) • Either one or two users per slave 

under TurboDOS* (5) 

SBC-IOO and SBC-IOOS Boards 
The workhorses of the single­ 
board computer industry. At 4MHZ 
these totally IEEE-696 compatible 
champs out-per1orm even the 
6MHZ imitators. In standalone or 
slave-satellite configurations you 
get dedicated Z80A processing 
with 64K RAM, 4K EPROM, 2 serial 
RS-232 channels, 2 parallel 
channels, 4 counter timers and 
a host of floppy and hard disk 

interfacing options. Teamed up 
with Sierra-supported CP/M 2.2* 
or networking TurboDOS* you 
get the most computer power 
and upgradability for the money. 

Out-perform your competition 
with a company that stays a 
step ahead. Ask for our free 
"Perfo:rmance Building Kif' today. 

216-892-1800 

HARDWA~RSIERRA DATA SCIENCES SOF1WARE Fresno, CA 
Product Support Division· 2S700 First Street. Westlake. OH 44145 
(216) 892-1800 • TELEX: 980131 WDMR 
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Now THERE ARE TWO WAYS 
TO MAKE dBASE II A TREAT. 

(ONLY ONE IS GUARANTEED.) 

Let Autocode write your programs for you. 
For those of you with no desire to join the 

ranks of computer programmers just to get your work 
done, treat yourself to Autocode. Autocode is the 
easiest, fastest way to get what you want from dBase II, 
because it generates complete, high quality programs 
from simple instructions. Whether you're a dBase II 
master or just learning, you'll like the way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocode, unlike 
slower, less capable program generators, supports 
sophisticated dBase II features like on-screen calcula­ 
tions and multi-tiered criteria for report generation. 

dBase II is a registered trademark of Ashton-Tate. 
Autocode 1 is a trademark of Stemm os Ltd. 
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Even if you're an experienced programmer, the consis­ 
tent quality of Autocodes programs will win you over. 
Use Autocode without risk. 

Give it a try. For only $195.00, you get the 
unabridged Autocode disk and our concise, entertain- 

. ing, clearly written manual. We're so sure you'll like 
the simplicity of Autocode's easy to use menu-driven 
operation, the only risk is that you'll never go back to 
dBase II alone. So for a taste of the best thing that's 
ever happened to dBase II, try Autocode. Contact your 
dealer, or call toll-free 800-262-8800 or (415) 777- 
3800. Or write AxelJohnson Corporation, 666 Howard 
St., San Francisco, California 94105. 

* A member of the Axel johnson Group. 



Continued from page 26 
job, just to lock out a small amount of 
bad data. . 

Another problem along these lines 
involves FORMAT's inability to find 
all the bad areas on a disk surface. I 
have noticed on several IBM XTs that 
hard disks which format perfectly still 
may have bad sectors (such systems also 
pass the IBM diagnostics and Advanced 
Diagnostics). The only way to keep the 
bad sectors at bay is to keep files which 
contain the bad sectors and rename 
them (eg XXX.BAD). Perhaps FOR­ 
MATis not stringent enough when test­ 
ing tracks and thus does not lock out 
weak (i.e. marginal) sectors. 

Documentation 
The standard CP/M-86 documen­ 

tation is not unlike that provided with 
CP 1M 2.0. It is the standard, concise 
documentation of previous years. The 
IBM PC version includes documenta­ 
tion of a tutorial nature. CP 1M docu­ 
mentation includes all the information 
needed, although it is somewhat terse at 
times. 

The MS-DOS documentation is 
aimed at the beginner. Advanced topics 
such as the debugging, linking and sys­ 
tem calls are reserved for later chapters 
or appendices. This is just as well, since 

interested readers can find the informa­ 
tion they require more readily. MS­ 
DOS system calls are not always de­ 
scribed in full detail; many are very 
powerful and require further clarifica­ 
tion. Most notable are those involving 
subprocesses. Both operating systems 
should have examples included with the 
documentation on system calls. 

Environment 
The MS-DOS operating system 

provides environment variables to pro­ 
grams. These variables are up to 32K of 
data strings. Each of these strings is 
available to the program via an environ­ 
ment block. Furthermore, the strings 
may be set via the MS-DOS command 
language. Such environment variables 
can provide additional flexibility to the 
programming environment, if they are 
used wisely. So far, I have seen only one 
program which uses an environment 
variable. 

CP 1M does not incorporate the 
concept of environment variables nor 
that of environment blocks. 

User interface 
The user interface is an important 

part of an operating system. As with 
other aspects of CP 1M, the CCP (Con­ 
sole Command Processor) has not real­ 
ly evolved from the CP 1M 1 level. Most 
notable under CP/M-86 is the absence 
of the useful XSUB feature provided 
with CP 1M 2. Thus, batch file process­ 
ing has actually suffered a setback in the 
transition to the 8086 world. 

MS-DOS 2.0 has a nice command 
processor. Batch files do not require a 
special program to invoke them. In­ 
stead, they are treated like other com­ 
mands, i.e., files with the extension 
.BAT may be executed like other com­ 
mands (i.e .. COM or .EXE binary pro­ 
gram files). MS-DOS supports parame- 

GET THE BEST FROM CP/M PLUS™ 
WAVE MATE zrU,I,D ™ 

Outstanding 
Features: 
• 128K RAM. 256K 
optional 

• 4MHZ Z80 
• Enhanced C-BIOS 
• DMA controller. Second 
DMA operation optional 

• Power only 5v @ 2a. 
• Only 8 x 10.7 inches in 
size 

• Centronics parallel 
printer port. 

• SASI hard disk interface 
• Interrupt-driven 1/0 
• DMA Floppy Disk 
controller for both 5% & 
8" 

• Optional16K EPROM 
·2 RS232 serial ports. 4 
ports optional; 
synchronous or 
asynchronous 

• DMA expansion bus 

WAVE MATE INC. 
14009 S. Crenshaw Blvd. 

Hawthorne, CA 90250 
(213) 978-8600 Telex: 194369 •• ' 

WAVE MATE INTERNATIONAL 
159 Chee de Vleurgat 
1050 Brussels, Belgium I Tel: (02) 649 10 70 Telex: 24050 
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CD PrinterlWinch Port 
o Printer Conn. 
0Winch. Conn. 
0Exp. Data Bus 
®CPU Chip 
®DMA Chip 
(DPower 
® Clock Timer Cont. 
® First Serial Port 
@)2nd Serial Port 
@SIO 
@Charge Pump 
@128K RAM 
@Data Separator 
@Boot Disk Setter 
@ Floppy Disk Contr. 
@5%" Floppy Conn. 
@ 8" Floppy Conn. 

29 



------------ 

7 Day Return 
Most Orders Shipped 
Within 24 Hours. 

MOST HARDWARE SOLD BY US IS COVERED 
BY OUR SEVEN DAY RETURN POLICY. ANY 
HARDWARE PRODUCT MAY BE RETURNED 
FOR A COMPLETE REFUND, EXCEPT SHIP­ 
PING CHARGES, WITHIN 7 DAYS OF RECEIPT. 
ALL PARTS AND DOCUMENTATION MUST BE 
RETURNED IN RESALEABLE CONDITION. A 
RETURN AUTHORIZATION NUMBER MUST 
BE OBTAINED FROM OUR TECHNICAL 
ASSISTANCE DEPT. BEFORE RETURNING 
ANY PRODUCT. 

CALL FOR MONTHLY SPECIALS 
AND CURRENT PRICES. 

HARDWARE FOR APPLE, 
ATARI, COMMODORE, 
IBM PC, and OTHERS 
SOFTWARE FOR APPLE, 
ATARI, COMMODORE, 
and IBM PC 
GAMES-WORDPROCESSORS 
BUSINESS-UTILITIES 

WE SUPPORT WHAT WE SELL! 
FREE SHIPPING-Payment wi order 

U.S, ONLY over $100,00 
CALL OR WRITE FOR FREE CATALOG 
A TIANTIC COMPUTER 
ACCESSORIES, INC. 
1-800-327-8020 OUTSIDE FLORIDA 

1 305 972 5399 FLORIDA AND TECH 
- - - ASSISTANCE 

6951 N.W. 15th Avenue Se Hablas 
Fort Lauderdale, FL 33309 Espanol 
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CP/M BUS 
Continued from page 29 

manipulation is trivial under MS-DOS. 
In my opinion, MS-DOS does every­ 
thing that CP/M-86 does and a lot 
more. Thus, my preference in operating 
systems is MS-DOS 2.0. ter substitution, looping, branching via 

primitive conditionals. Thus, batch files 
are much more useful under MS-DOS 
than they are under CP/M. 

MS-DOS includes the file transfer 
utility (COPY) as an integral part of the 
user interface. Thus, copying is more 
easily accomplished than under CP/M 
where the PIP command must be load­ 
ed in from a disk. 

MS-DOS 2.0 also includes a 
PRINT command. PRINT is a back­ 
ground process that prints files on the 
system printer while other work is un­ 
der way. Several files may be in the 
queue at any given time. 

Summary 
The above discussion includes a 

survey of various aspects of MS-DOS 
2.0 and CP /M-86. In most cases, 
CP /M-86 falls short of MS-DOS 2.0. It 
seems that while MS-DOS is approach­ 
ing the power of UNIX (and will essen­ 
tially be single-user UNIX in version 
3.0), CP/M is still the same operating 
system familiar to 8080 and Z80 
programmers. 

I began to sense the real power of 
MS- DOS once I started using the new 
MS-DOS 2.0 system calls. Complex file 

Future 01 CP/M 
One can only wonder how long 

CP IM-86 can survive with the competi­ 
tion of MS-DOS. CP/M-86 does pro­ 
vide the one feature not currently avail­ 
able in MS-DOS: multitasking. 
However, MS-DOS 3.0 promises to in­ 
clude this feature too. 

On the other hand, I think that 
CP 1M will continue to be a prominent 
operating system for 8-bit computers. 
Furthermore, I think that more power­ 
ful 8080/Z80-type microprocessors will 
continue to appear, giving CP 1M con­ 
tinued importance in the 8-bit world 
(especially with the myriad of public do­ 
main software.) Although this is likely, 
CP 1M could stand enhancement, even 
beyond CP/M 3.0. In any case, I don't 
see CP/M-86 as a strong competitor in 
the 8086 environment. 

Conclusion 
Because CP/M is likely to have a 

long and continued importance, CP/M 
Bus will continue to discuss topics of in­ 
terest to CP 1M users, but mainly in the 
8080/Z80 realm, where CP/M is most 
dominant. m 

YOUR DRIVES' 
70 MAIN/FRAMES 
DISK ENCLOSURES 

FROM $100 

800D2F 
5" Floppy Main/Frame 
(10 cards) $392 

2215 
5" Floppy Winchester 
Main/Frame 
II cards) $380 $100 

Write or call for our brochure which = I ~ II :{ ~ ~~ I ~ II ~ 
includes our application note: 8620 Roosevelt Ave./Vlsalla, CA 93291 
"Making micros, better than any 209/651-1203 

01' box computer" We accept BankAmericardlVisa and MasterCard 
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TURN-KEY. TURBO-DOS BUSINESS SYSTEM 

This system is tailored to the needs of the individual customer and as 
such provides that. touch of freedom deisred by the business system 
buyer. SVSTEM-1 is truly "TURN-KEY", Just unpack the 
equipment, connect the cables, turn it on, and you are up and running. 
There are numerous SVSTEM-1 's meeting the requirements of 
the small to moderate size business currently in to days market. 

SVSTEM-1 can support up to fifteen users, a batch processor, 
and up to eight printers. Other options, such as "SEMI DISK", are 
available tc the user when the need arises. The attractive all metal 
enclosure will complement any office decor, as will the ADM-11 
consoles, and the MPI 150G PRINTMATE printers. 

.5 USERS 

.2 PRINTERS 

.5 CONSOLES 

.1 Z80A CPU 

.6 Z808 CPU S 

.28" DRIVES 
• 15 MEGABYTE 

HARD DISK 
• 832k CYTES 

OF MEMORY 
• ATTRACTIVE 

ENCLOSURE 
• TURBO-DOS 1 22 

• CCO CONFIG 1.02 
• ALL CABLES 
• MANUALS 

• TURBO-PLUS 1.03 • PREPAID SHIPPING 
SAVE OVER $3000.00 

The system software is "TURBO-PLUS", an extended version of "TURBO-DOS". This package is compatible with 
"CP / M", and "MP/ M", providing the user with a wealth of commercial software. TURBO-PLUS provides the user with 
several major advantages over other "CP / M" compatible systems, such as a TWX command for interconsole messages, 
a MAIL command to leave a message, special "LOGON" and "LOGOFF" commands for proper access and daily 
BULLETINS. If desired, the system will also maintain daily log entries including system access notations. 

Users can be assigned their own work areas, thus one user can not affect another. All user printing is "SPOOLED" and will 
not tie up the users console. In addition, time consuming printing and other processes may be "QUEUED" or "BATCH ED" 
to be run later. 

Included is a free membership to "TUG" (Turbo Users Grnup) which provides a forum for TURBO-DOS users. 

The complete SVSTEM-1 will be shipped prepaid to your location ready to operate, with the exception of your 
application software. 

ORDER #CCD-09001-00 $15.499.95 

STD HEIGHT 5.25"·FLDPPY DISK DRIVES 
CC008207-02 MPI B51 40 trk. 1 side $199 95 
CC008201-02 MPI 85240 trk. 2 side $264.95 
CC008206-02 MPI 891 80 trk, 1 side $269.95 
CC008202-02 MPI B92 80 trk. 2 Side $369.95 

..,A. Shugart 

HALF HEIGHT 5.25" FLOPPY DISK DRIVES 
CC008204-05 SA-465. 80 trk. 2 Side $379.95 
CC008203-02 MPI 902. 80 trk. 2 Side $369.95 

STD HEIGHT 8" FLOPPY DISK DRIVES 
CC008205-02 Ourne 842. 77 trk, 2 side ..... $579.95 

HARD DISK DRIVES, 5.25" 
CC008501-02 ST-419. 19 meg $999.95 

HARD DISK SYBSYSTEMS, 5.25" 
CC009201-08 11 Megabyte. CP /M $1699.95 
CC009202-08 22 Megabyte. CP/M $2199.95 
CC009203-08 44 Megabyte. CP /M $3099.95 

PRINTERS, RS-232 SERIAL 
CC008701-02 MPI Printmate 150G 

w/softkey. & 4k buffer $1199.95 
CC008703-04 Prowriter 2. 1550 $ 739.95 
CC008705-04 Prownter 8510. .. $ 569.95 
Turbo-Dos is a trademark of Software 2000 Inc. 
Turbo-Plus is a trademark of MicroServe Inc. 
CP / and MP/M are trademarks of Digital Research Inc. 

CRT TERMINALS, RS-232 
CC008601-02 LSI. AOM-11 $559.95 
CC008602-09 QUME. QVT 102 $559.95 

TELETEK I EEE-696 S-100 CARDS 
CCO-081 01-01 -Systemaster CPU $589.95 
CCO-08102-01 S8C-1 4mhz. 64k. Slave $579.95 
CCO-08103-01 RAM-64k. Expand to 256k .. $359.95 
CCO-08104-01 RAM-256k $659.95 
CCO-08105-01 PSIO. Quad R0232 $219.95 
CCO-08106-01 HOTC. OisklTape Control $524.95 

NOVATION MODEMS 
CCO-08801-06 Novation 212 auto cat.. $589.95 
CCO-08802-06 Novation O-cat modem $164.95 
CCO-08803-06 Novation J-cat modem $119.95 

8" CP/M SOFTWARE 
CCO-07001-01 CP/M 22. Teletex $150.00 
CCO-07002-06 M.S. BASCOM-80 $249.95 
CCO-07003-06 M.S. Cobol.80 $469.95 
CCo-07004-06 M.S. Fortran-80 $314.95 
CCO-07005-06 M.S. M8ASIC-BO $219.95 
CCO-07006-06 M.S. Multiplan $179.95 
CCo-07007-06 Perfect Calc/Flier $ 349.95 
CCO-07008-06 Perfect Writer/Speller $ 299.95 
CCO-07009-06 Supercalc $124.95 
CCO-0701 0-06 Supercalc " $195.95 



The 
UNIX 
File 
"To use UNIX 
well, IIOU must 
understand not 
onl)l how to use 
the programs, 
but also how 
they fit into 
the environment" 
-Kemighan & 
Pike 

by Ian F, Darwin 
32 Microsystems February 1984 

his month, "The 
UNIX File" reviews 
a UNIX book aimed 
primarily at practis­ 
ing programmers, 
answers a reader's 
question on 
XENIX, and touch­ 

es a few other topics. 

The UNIX programming environment 
The latest UNIX book is unabash­ 

edly intended for use by programmers. 
The UNIX Programming Environment, 
by Brian W. Kernighan and Rob Pike, 
is the latter's first book, although 
Kernighan is well known as co-author 
of many UNIX books and papers. But 
Pike is no newcomer to UNIX: an old 
fifth edition UNIX Manual in my pos­ 
session includes some local manual 
pages for programs Pike wrote at U of 
T-in 1975! More recently, Pike was 
head of design for the BUT terminal, 
available in subset form as the Teletype 
5620 terminal. 

The authors state their intentions 
at the outset: "Our goal in this book is to 
communicate the UNIX programming 
philosophy. Because the philosophy is 
based on the relationships between pro­ 
grams, we must devote most of the 
space to discussions about the individ­ 
ual tools, but throughout run the 
themes of combining programs and of 
using programs to build programs. To 
use the UNIX system and its compo­ 
nents well, you must understand not 
only how to use the programs, but also 
how they fit into the environment" 
(p. viii). 

The book begins with a chapter 
called "Unix For Beginners," patterned 
after a paper by the same name by 
Kernighan. This describes what UNIX 
is, how it looks, and how to use it for 
simple tasks. The next chapters discuss 
the file system, the shell or command in­ 
terpreter, and filters (programs that 
make a single change to their input to 
produce output). "Although our main 
target is programmers, the first four or 
five chapters do not require program­ 
ming experience to be understood, so 
they should be helpful to other users" 
(p. viii). Indeed, chapter 5 discusses a 
topic that defines the boundary between 
programmers and nonprogrammers. 
Shell programming, or advanced use of 
the command language, is a topic that 
can be approached by non programmers 
who have learned the more basic uses of 
the commands. At the same time, as the 
examples in this chapter make clear, the 
advanced UNIX programmer will ig­ 
nore shell programming at his/her own 

risk. Many programs can and should be 
written as shell files, using existing 
tools, rather than coded in languages 
such as C, both to reduce reinvention of 
wheels and for ease of maintenance. By 
presenting this topic before C program­ 
ming, the authors remind us to think of 
writing a shell file-using existing 
tools-before reinventing the wheel. 

Chapters 6 and 7 are descriptions 
of what can and should be done in C. 
The first describes use of the "standard 
I/O" library; the second, the use of 
"System Calls" to process files, manage 
the interrelationships among processes, 
handle interrupts and errors, and the 
like. They assume that you know or are 
learning C, and don't try to teach you 
the language. It belongs in a book by it­ 
self, and Kernighan is the co-author of 
an excellent one-The C Programming 
Language. 

The next chapter deals with use of 
the "program development tools" such 
as yacc, make, and lex, The authors 
provide many examples of code: this 
chapter features the step-by-step devel­ 
opment of a small-scale interpretive 
programming language implemented as 
a few hundred lines of grammar, lexical 
analysis, and action statements. The last 
chapter shows you how to document 
your programs, something you should 
do before or while you write them. 
UNIX provides several quite powerful 
tools for this purpose, and these are ex­ 
amined here. 

.Appendices describe the standard 
UNIX text editor ed, and present the 
complete documentation and source 
code for the programming project de­ 
veloped in chapter 8. 

The UNIX Programming Environ­ 
ment lays a good groundwork for devel­ 
oping programs that not only work on 
UNIX, but work well with the rest of 
the UNIX environment. The overall 
quality of the book is excellent, and I 
recommend that anyone developing 
programs for UNIX should read this 
book at his/her earliest convenience. 

My only criticism of the book, and 
it is a minor one, is that the authors 
downplay the lint utility, saying that 
they have found it to produce many su­ 
perfluous error messages. True, but us­ 
ing the options "-ha" and paying atten­ 
tion to the output is a very good way to 
find problems in C code. We have found 
this very useful, both in cleaning up 
code received from other institutions 
and in debugging our own code! 

The book closes with some abuse of 
the present thrust of UNIX develop­ 
ment efforts, and a review of the philos­ 
ophy which has both made the system 
successful and can make your program­ 
ming effective. "The UNIX system 
has ... become one of the computer 



WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 

C-COMPILER. 

DEC and INTEL wanted the best C technology avail­ 
able, with excellent code density, supporting the full C 
language and their specific operating environments­ 
all at a competitive price. 
They found it all at Mark Williams. 

WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 

C-COMPILER. 

Our C -compiler supports the dominant 16-bit micro­ 
computers~68000, PDP-l1, Z8000, 8086-with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ­ 
ing CPIM and PC DOS. Both cross and native compilers 
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UNIX File 
Continued from page 32 
market's standard operating systems, 
and with market dominance has come 
responsibility and the need for 'features' 
provided by competing systems. As a re­ 
sult, the kernel has grown in size by a 
factor of 10 in the past decade, although 
it has certainly not improved by the 
same amount. This growth has been ac­ 
companied by a surfeit of ill-conceived 
programs that don't build on the exist­ 
ing environment" (p. 316). Is this just 
Pike pining for the "good old days" of 
1975? I think not. The authors do not 
claim that 1975's UNIX was perfect, 
any more than they make that claim 
about today's. But they have both been 
working at improving UNIX for the 
past decade-not by blindly tossing in 
new options and new commands, but by 
building a consistent set of tools that 
work with one another. Many of the 
programs in the book began as examples 
and grew into tools that are used daily; 
others are well-honed tools presented 
here because they are missing from stan­ 
dard UNIX. 

"Creeping featurism encrusts com­ 
mands with options that obscure the 
original intention of the programs. Be­ 
cause source code is often not distribut- 

programs 
I 
dailv 

use. rs 
are well-honed 

missing 

XENIX operating system. Radio Shack 
advertises that the XENIX system was 
'derived' from the UNIX operating sys­ 
tem. Are UNIX programs capable of 
running on XENIX, and vice versa?" 

Well, XENIX in fact is UNIX. To 
make XENIX, Microsoft bought the 
source for seventh edition (V7) UNIX 
from Bell and changed the compiler to 
generate code for the 8086 and (later) 
other micros. Microsoft also added fea­ 
tures they considered useful in a small 
business-computer environment (see 
BYTE magazine, June 1981, p. 248). 
Radio Shack bought a version of this 
software for the TRS-80 model16B, 
which actually has two microprocessors 
in it (on which a paper was presented at 
the Toronto USENIX conference, sum­ 
mer 1983). 

Moving UNIX to microcomputers 
was not such a radical idea as it seemed. 
Bell has been writing papers on the topic 
of UNIX portability since at least 1977. 
The UNIX version running on the larg­ 
est total number of microcomputers is 
XENIX, but the UNIX variant' run­ 
ning on the largest number of different 
manufacturers' equipment is UniPlus+, 
by UniSoft. A number of other compan­ 
ies (including Human Computing Re­ 
sources, Toronto) port UNIX to other 
machines. UC Berkeley took the 32/V 

ed with the system, models of good style 
are harder to come by." Expect this 
book to be successful, because it pro­ 
vides those models of good style. 

TRS-KENIK and proliferation 
Keith Nush of Illinois writes: "I 

have a TRS Model 16B using the 

gejier,atene'w document with change bars' 
Spectfy When Ordering; Operating System', Computer Type and 
Disk Format Free brochure and nearly free demo disk available. 

... " .. $145.11 

.. , ... , : ' . , , . ' , , , , $12,95 
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The Mega Super Computer 

At last! A professional expandable single board computer 
which offers all you could ever desire and afford: 

.V., ••. ,,'.CPt.lU',h" •• mu. •• sY·U'mu •••• f"eMI. 
• M.,n P'OCfl$(U 9511 a< '0512 AMO 

• .caA""'''OOIIlf'<)I1'0nM''9~E.~nae'8US 
• eTC 

• :~:~d ••. ~:S~~;;~,f,~~e~:;s dOltClly 10 P"am O".U or 
• Floppy O"k Conlroll.,_Han" •• S'''Ilre OeMUY ISM :~:,~,~~e, ~':.k_' ,~~a<~:~ ~;'·~~a~i~~~'t:,~~~· 

OOQonl 0"'" ~ Meg. Byl •• 01 SIOfag.e 
• ~1~~~Y~~E~'O~~E~~o"N7~1~r;~'~,~on~;'~e:; 
'o'multj·u,e'",countlU'O_~Pl>',c.llon, 

• ~~~I:'~~~~~"''' .I<rye,card-wllh 
• 2 P.,ulltl p;.r,,_wun n.M ''''''''''9 

• ~~~n~J'~~!~'~~:!~tA:~~~~:~~.d,,:~:I':.g 

.Pncu·Sa,eBoard •• ,lhO<>cum.nl'l,on 
64KSU,Sy,'.mIo.8T 
512KB.,."Sy.lemIo.8T 
CPM22Sy.".mlo.&TUK 

~~El~X~r.~ :':k5.~2"K 

MECiACO. 
224~ S. Park Street, Madison, WI 53713 (608)255-7400 
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~ editorl Enter mail 
Date: 11/30/83 

Special ce i r ver-vr No 
From mailboMI 709 - Jack Spears Return r-ece i p+a Yes 
To mailbox: 101 - Will Pierce Copies tOI None 
Subject: Electronic Mail Manager Attached filesl No 

------------------------------------- ------------------ 
Will, 

Since the installation of the "EMM" system, our 
int~r-office cor-e-eec oncence has become effective and 
more productive. The system is a real "barCjlan" at 
even 10 t;imes the price! See you nex t, ""eek. 

Special delivery. Yas 
From mailbm.: 101 - Will Pi ••• r-c e Return receipt. Yes 

102 - John Fail Copi •• ,. to. :5 mailtro",es 
Subjectl Board Meeting tomorrow Attachad fil.,.. Va!'> 

Th •• board m •• eting •• ill be held tomorrow O>Ol"ning at 10 
A.M. This EI •• ctronic 11,,;1 l1anag •• r sur •• .,,,k •••• communications 
b •• t •••• ,.,n our officel; •• asy and fast. The n •• w budget forc",.t is 
attach •• d in ",yCALC format. Let me know if you approve. 

Special deliverYI Yes 
From mailbox: 102 - John Fail Return receiptl Yes 

101 - Will Pie •. ce Copilils to, None 
Subject: BOilrd Meetin!;! tomor r- ow Attached' filesl Yes 

Special delivery, No 
From mailbolC: 908 - Lara Wilks Return receiptl Yeti 

101 - Will Pierce Copies tOI All 
Subject, New Product Release Attached filesl No 

Tho budget +or c ect looks good except that I have 
revised the year end 'projections to include ne ••••• market 
t r end figures. I have returned the new setup in xyCALC. 
See you at tomor r- ows meeting! 

"The Game Board" Now with: 

S)UPERGRAPH 
"The Game Board", combined with your S100 computer, offers 
an economical solution to the high cost of computer graphics. Now 
with superGraph, "The Game Board" provides high quality 
terminal emulation and GSX compatible graphics output in one 
affordable package. 

Features: 
• User selectable resolution up to 512x576 
• On board CPU performs graphics functions 
• Terminal data rate in excess of 9600 baud 
• User defined character set 
• Partial emulation of VT100/H19 
• Full emulation of VT52 
• Full GSX command set 
• Circles, Arcs, Pie slices, Lines, Points 
• Polygon Fill (hatch, solid and pattern fill) 
• Windows and Viewports 
• Graphics Text (with rotation and scaling) 
• Sprites and Models 

For more information and ordering contact: 
paraGraphics Assembled $595. 
58 Needham St. Complete Kit - $525. 
Norfolk, MA 02056 Partial Kit $295. 
(617) 620-4513 P39 Monitor - $195. 
(617) 528-7093 

paraGraphics 
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Memo edi to r I Ente •. mai I 
Datel 11/30/83 

W[I have completed the integration testing of the 
fort r- an ve •. sion of COMMX en the DEC 10 ••••• ith links to 
all the mic •. os. The 1:' •.•. 0 r- f •. ee file t r- ansfers wark 
1 i ke a dream! The COMMX p •. otocol does it again! 

RP/MT.M. 
By the author of Hayden's "CP/M Revealed." 

New resident console processor RCP and new 
resident disk operating system ROOS replace CCP 
and BOOS without TPA size change. 

User 0 files common to all users; user number 
visible in system prompt; file size and user 
assignment displayed by OIR; cross-drive command 
file search; paged ,;YYPE display with selectable 
page size. SUBMIT runs on any drive with multiple 
command files conditionally invoked by CALL. An 
automatic disk flaw processing mechanism isolates 
unuseable sectors. For high capacity disk systems 
RDOS can provide instantaneous directory access 
and delete redundant nondismountable disk logins. 
RPMGEN andGETRPMautomatically self-install RP /M 
on any computer currently running CP /M® 2.2. 
Source program assembly listings of RCP and ROOS 
appear in the RP/M user's manual. 

Manual alone $55; manual with RPMGEN. COM and 
GETRPM.COM with utilities on 8" SSSD $75. 
Shipping $5 ($10 nonUS). MC, VISA. 

micro Methods 
P.O. Box G 118 SW First St. 

Warrenton, OR 97146 (503)861-1765 
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UNIX File 
Continued from page 35 
version of UNIX (as ported by Bell to 
the DEC VAX-II) and made it into the 
4BSD system. What does this prolifera­ 
tion mean to Mr. Nush and others with 
small systems? First, there is a very 
large number of programs available for 
use with UNIX. Second, most of these 
different UNIX systems have a com­ 
mon ancestor and thus many features in 
common. 

The net result is that, in general, 
well-written programs can be moved 
from one version to another. Binary or 
executable programs, however, can at 
best only be moved from one UNIX to 
another running on the same CPU 
type-but even this is by no means uni­ 
versal, and should not be relied on. 

The bottom line? Buy software that 
comes in source, or buy software that is 

more than 200 additional modules-all 
the UNIX software tools-are hidden 
away in an extra-cost "development 
package" (26-6401) which costs $750 in 
the U.S., $950 in Canada (from the 1984 
TRS-80 catalog RSC-10). In selling 
TRS-XENIX without this package, Ra­ 
dio Shack is selling a cart without a 
horse. Caveat emptor. 

Systems Consultants (Box 7, Northgate 
Station, Seattle, W A 98125, phone 206- 
FOR-UNIX) sells four different pocket 
references. One is for UNIX; another 
for vi; a third for the UNIX C library; 
and the fourth for the C language itself. 
Prices range from $2 to $6, with dis­ 
counts for quantities greater than one of 
each and with a package deal on the first 
three. I haven 't seen these summaries 
yet, but if you want a pocket reference, 
check this one out. 

Reference cards 
If you want a concise reference to 

UNIX, tradition suggests getting a 
pocket reference summary. The Waite 
book on UNIX (reviewed in this col­ 
umn in November) includes a reference 
card. Here's another source: Specialized 

Rumour mill 
The rumour mill heralds for early 

1984 the announcement of a single-user 
UNIX-like system from Microsoft (pos- .• 

intended for your particular 
configuration. 

There is a small industry growing 
around the differences in these systems. 
Software manufacturers must either ar­ 
range local access to all the different 
machines on which they want their pro­ 
grams to run, or make arrangements 
with a company specializing in making 
software run on a variety of different 
machines. The former is possible if you 
live in a metropolis, but the latter may 
be your only option if you're growing 
software on a farm away from the rush 
of the city. Expect these companies to 
grow as long as the diversity of UNIX 
systems continues. 

My one complaint about the Radio 
Shack offering is that when you buy the 
Model16B with TRS-XENIX'M, all you 
get is the UNIX kernel and a few utili­ 
ties. Because XENIX is descended from 
UNIX, however, people might buy the 
system thinking that they're getting full 
UNIX. Not so. The C compiler and 

Input 
text_ 
file 

Bibliography 
data-- .•• 
base 

STARMATE edited output 
Table of contents 
MultiLevel Index 
List of Figures 
List of Tables 
Extracted Notes 
Extracted Bibliography 
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= • 
! • 
! THE $30 BACKUP PROGRAM • ! • 
; MICROSYSTEMS CALLS ! · ~ i A LEGEND ~ 
i ~ • Excerpts from the review ofQbax by David Fiedler, Microsystems, October 1983: ~ 

i "QBAX will probably become one of those legendary programs ~ 
i that everyone eventually buys. it performs a function useful ~ 
• to anyone with a CP/M system, does it well and qUickly, is under- ~ i standable to the novice computer user, and is inexpensively ! 
! priced at $30." •• 
! • 
! "Every time you run QBAX, the program determines which of •• ! your disk files has been changed since the last time it was run. • 
• Then it copies these files, and only these files, to whatever disk • 
! you specify. This is called incremental backup, and is the backup ~ 
; method of choice on most large timesharing systems. It will work ; 
~ on any or all active user areas, and so is an absolute must for ~ 
! hard- or RAM-disk owners." ! 
! ! 
~ Amanuensis, Inc. For CP/M 2.2 on 8" SSSD ! 
! ,t. R. D. #1 Box 236 & popular 51/4" formats ~ 
;.__ Jg~ Grindstone, Pa. 15442 MC, Visa accepted :.=_ 

~ •. (412) 785·2806 OEM inquiries invited 
! ! 
! ! i Qbax TM Amanuensis, Inc. Shipping: ! ! CP/M Registered TM Digital Research $2 U.S. & Canada, $4 overseas. ~ 

ill.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.II.1I.1I.1I.1I.1I.1I.1I.1I.1I.1I.lii 
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For years 
people have 

extended Pascal so they 
could pack in more and more 

large programs. But that's like 
extending a Volkswagen to carry cows. 

II might get the job done, but wouldn't 
something else work better? 

Nicklaus Wirth, the creator of Pascal, has a beller 
solution. Modula-2. Not another extension, a new lan­ 
guage. Modula-2 gives you all the simple elegance that 
made Pascal the most popular language of the last 
decade. Yet with even more power and flexibility. And 
it's easy. If you know Pascal, within hours you can be 
writing programs in Modula-2. 

~ LOGITECH 

Continued from page 37 
sibly sold as a version of their MS­ 
DOS), a single-user PC with UNIX 
from Western Electric, and the an­ 
nouncement of another release of Sys­ 
tem V UNIX (called "V.2" or "5.2"). 
We'll see how many of these are borne 
out by facts. 

The UNIX Book by Banahan and 
Rutter arrived just as I was shipping 
this column off to the editor. Watch for 
my comments on.it in a future column, 
as well as a few tips on "shell program­ 
ming" and some information on type­ 
setting and networking. 

The UNIX. File looksat many as­ 
pects of the UNIX operating system. 
If you have comments or. questions 
about UNIX or this column, feel free 
to write me at thy University of 
ronto Computing Services (UTCS), 
10 King's College Rd., Toronto, On­ 
tario, CanadaM5S lAl.If.you have 
UUCP or UNIX mail access to'the 
USENET network, contact me at 
"decvaxlutesstatlian" . 
The opinions presented here are 

my own, and not necessarily those of 
the Univ. of Toronto or UTCS. 

Only logitech's Modula-2/86 system (an exact and 
complete implementation of Wirth's Modula-2) translates· 
directly into high-speed native code for PC-OOS'~ 
MS-DOS'" and CP/M-86'~ 

No other system speeds your Modula programs 
along faster than this native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. Multi-level overlays, 
B087 support, ROMabie code, and a full library of 
standard modules make Modula-2/B6 the perfect system 
for every professional application. 

Move up to Modula-2/B6. The professional software 
development system. After all, you wouldn't carry cows 
in a Volkswagen. 
PC·OOS is a TM of IBM. MS·OOS is a TM of Microsoft. 
CP/M·86 is a TM 01 Digital Research. 

165 University Avenue, Palo Alto, CA 94301 
415·326·3885 
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Software 

TPM (TPM I) ·580 A Z80 only operating system which is 
capable of running CPIM programs. Includes many features not 
found in CP I M such as independent disk directory partitioning for 
up to 255 user partitions. space. time and version commands. date 
and time. create FCB. chain program. direct disk 110, abbreviated 
commands and morel Available for North Star (either single or 
double density), TRS-SO Modell (offset 4200H) or II. Versafloppy 
I. or Tarbel! I. 
TPM-II· 5125 An expanded version 01 TPM which IS lully CP/M 
2.2 compatible but still retains the extra features our customers 
have come to depend on. This version IS super FAST Extended 
density capability allows over 600K per side on an 8" disk. Avaua­ 
ble preconfigured for Versafloppy II (8" or 5"). Epson aX·l0, 
Osborne II or TRS-80 Model II. 

cONFIGURATOR 1 -------..., 
This package provides all the necessary programs for 
customizing TPM lor a floppy controller which we do 
not support. We suggest ordering this on single den- 
sity (8SD) • 
Includes: TPM-II ISt25) Sample PIDS (BIDSI SOURCE 
ISFREE) MACRO II (SI00) LINKER (S80)' DEBUG I (S80) 
QED ISI50). ZEDIT 15501. TOP I (5801. BASIC 115501 and 
BASIC II (5100) 
S815 Value NOW $250 

CONFIGURA TOR 11--------, 
Includes TPM-II (5125) Sample PIOS (BIOS) SOURCE 
(SFREE). MACRO II (5100). MACRO III (5150) LINKER 
(S80). DEBUG I (580) DEBUG II (5100) QSAL (52001 OED 
(5150) ZTEL (580). TOP II IS100) BUSINESS BASIC 
15200) and MODEM SOURCE IS40) and DISASSEMBLER 
(580) 
$)4B5 Value NOW $400 

MODEL I PROGRAMMER ------, 
This package IS only for Ihe TRS-80 Model I Nole: 
These are the ONLY COL programs available 101 the 
Model I. It includes TPM I (S80). BUSINESS BASIC 
(S2OO). MACRO ((S80). DEBUG ( (S80). ZOOT (S40) ZTEL 
(580). TOP I (580) and MODEM (S40) 
5680 Value NOW $175 

MODEL II PROGRAMMER ------, 
This package is only lor the TRS-80 Model II 
It. includes TPM-II 15125) BUSINESS BASIC (S2OO) 
MACRO II (51001. MACRO III (51501. LINKER IS80) 
DEBUG I (S80) DEBUG II (SI00) OED IS1501. ZTEL IS801. 
TOP II (5100). ZOOT (5401. ZAPPLE SOURCE (S801. 
MODEM (S40). MODEM SOURCE (S40) and DISAS­ 
SEMBLER (S80) 
51445 Value NOW $375 

BASIC I . S50. a t2K· baSIC Interpreter wrth 7 digit prectsron 
BASIC II . S1OO. A 12 digit precisron version ot BaSIC I 
BUSINESS BASIC· 5200. A lull disk extended baSIC with 
random or sequential disk file handling and 12 digit precrsion 
leven lor TRIG tuncnons). Also Includes PRIVACY command to 
protect SOurce code. fixed and variable record lenqths. s.rnuttane 
ous access to muttrpte disk files. global eoumq. and male' 
ACCOUNTING PACKAGE ·S300. Written In BUSiness 
Basic. Includes General Ledger. Accounts Receivable/Payable 
and Payroll. Set up lor Hazeltine t500 ternunal Minor rnodrtica­ 
nons needed for other terminals Provided in unprotected source 
form 

MACRO I ·580. A l80/8080 assembler which uses CDL/TOL 
mnemonics Handles MACROs and generates relocateable code 
Includes t4 concitionats. t6 listing controls. 54 pseudo-cps. I I 
anthrnetrc/Ioorcal oos local and global symbols linkable mor!ule 
generation, and more' 
MACRO II . StOO. An Improver! version 01 Macro I wuh 
expanded linking capabilities and more Ilslrng options. Also inter­ 
nal code has been greatly Improved lor laster more reliable 
operauon 
MACRO III-S150. An enchanced version 01 Macro II Internal 
buffers have been mcreasec to achieve a slgnlflcanllmprovement 
In speed of assembly Addiuonal features Include nne numbers 
CIOSS relerence. compressed PAN fries. torrnteeds. page parity 
additional pseudo-ops Internal set ling 01 nrne and date and 
expanded assemblv-urne data entry 

LINKER· S80 A IInkrng loader lor handling the linkable 
modules cleated by the above assemblers 
DEBUG I 580. A tool 101 debuggrng l80 01 8080 code 
Disassembles to CDL/TDL mnernorucs compatible with above 
assemblers Traces code even through ROM Commands Include 
Calculate DIsplay Exarrune Fill. Goto. LIst Mode. Open File. Put. 
Set Wall. Trace and Search 
DEBUG II . 5100 A superset ot Debug I Adds mstrucuon 
Interpreter Hadrx change Set Trap/Conditional display. Trace 
options and Zap FCB . 
6502X . 5150 A 6502 ClOSS assembler Runs on the Z80 but 
assembles 65021nsll ucuons 11110 6502 object cooe: SIIT1Ilar features 
as our Macro assemblers 
aSAL . S200. A SUPER FAST Z80 assembler Up to 10 times 
laster than convenuonal assemblers Directly generates code Into 
memory In one pass but also to offset for execution In Its own 
mernorv space Pascalhkestructures repeat unul.tf then .erse 
while do begin end case of Multiple statements pel line 
special reglslel handling expressions long symbol names. auto 
amI modular assembly and morel rrus one usesZILOG MnemoniCS 
QED 5150 A screen edrtor wtucn IS both FAST and easy 10 
learn Commands Include block delete. copy and move to a 
named file or wIthin rex: repeal previous command. change. 
locate. hnd at start of line. and numerous cursor and window 
movement tunctions Works with any CRT haVing clear screen. 
addressable cursor, clear to end of line. clear to end of screen. and 
80X24 

DISK FORMATS 
When ordering software specily which disk lormat you would like 

CODE OESCRIPTION 
8SD 8" IBM 3740 Single Density 1128 bytes/26 seclols177 tracks) 
800 8" Double Density 1256 bytes/26 sectolS177lracks) 
8XD 8" COL Extended Density 11024 byles/8 sectcr177 traceks 616K) 

DEVELOPER 1--------, 
Includes MACRO I IS801 DEBUG I IS80) ZEOIT iS501 
TOP I (S80) BASIC I IS501 and'BASIC II (S100) 
$440 Value NOW $150 

NOW $350 

DEVELOPER 11--------, 
Includes: MACRO II (5100). MACRO III ($150). LINKER 
(S80). DEBUG I (580). DEBUG II (5100) BUSINESS BASIC 
(5200), OED ISI50), TOP 1115100), ZOOT IS40). ZAPPLE 
SOURCE (S80). MODEM SOURCE 1S40), ZTEL ($80), and 
DISASSEMBLER (580). 
$1280 Value 

DEVELOPER 111---------, 
Includes OSAL (5200) OED (S150) BUSINESS BASIC 
(52001. ZTEL (580) and TOP II (S1OO) NOW $300 
$730 Value 

cOMBO----------, 
Includes DEVELOPER II (S12601 ACCOUNTING PACK· 
AGE (5300( OSAL (S200) and 6502X (SI50) 
$1930 Value NOW $500 

ZTEL . 580 An extensive text editing language and editor 
modelled alter DEC's TECO 
ZEDIT·S50 A mtru text editor Character/irne oriented Works 
well With hardcopy terrnmats and IS easy to use Includes macro 
command capability 
TOP I ·580. A Text Output Processor lor lormattrng manuals. 
documents etc Interprets commands which are entered into the 
tex: by an editor Commands Include justlly. page number. head­ 
Ing subheading. centerrng. and more 
TOP II ·5100 A superset 01 TOP I Adds embedded control 
cnaraciers III the file page at a time p-intinq. serecrec portion 
I>IInllng Include/merge hies torrn leed/CRLF option lor paging. 
mstant start 1I~ and final page ejection 
ZOOT· 540. TillS IS the disk version of our lamous lapp Ie 
monitor II Will also load hex and relocataole Irles. 
ZAPPLE SOURCE· 580. Ttus is the source to the 5MB 
ROM versron of our famous Zapple monitor. It can be used to 
create your own custom versron or as an example of Ihe features 
01 our assemblers Must be assembled using one of C'" assemblers. 
MODEM· A communication program lor Irle transler between 
<vsrerns or usmq a system as a terrmnal. Based on the user group 
version but moe.nee to work with our 5MB board or TRS·SO 
Models I or II You must speedy which version you want. 
MODEM SOURCE· 540. For making your own custom 
version ReqUires one of our Macro Assemblers 
DISASSEMBLER· 580. Does bulk disassembly 01 object 
riles creating source hies whrch can be assembled by one of our 
assemblers 

HARDWARE 
S-100 - 5MB II 8are Board S50, 'System Monitor Board" lor 

5·100 systems. 2 serial ports, 2 parallel ports. cassette inter­ 
lace. 4K memory (ROM. 2708 EPROM. 2114 RAMI and power 
on lump When used with lapple ROM below. It makes putting 
as· 100 system together a snap 
Zapple ROM S35. Properly initializes 5MB 1/11 hardware. oro­ 
vices a powerful debug monitor. 

IBM PC - Big Blue ZBO board S595. Add lao capability to your 
IBM Personal Computer Runs CP/M programs but does not 
require CP/M or TPM. Complete with Z80 CPU. 64K add on 
memory. serial port. parallel port. time and date clock With 
battery backup. hard disk Interface. and software to attach to 
PC DOS and transfer programs. Mlr'd by OCS 
50% Discount on all COL soltware ordered at the same time as 
a Big Blue land lor the Big Blue) 

APPLE II - Chairman ISO S345. Add l80 capability to your 
Apple II/II Plus computer. Runs CP/M programs wilh our 
more powerful TPM. Includes 64K memory add on (unlike the 
competition this is also useable by the 6502/005 as well as 
the Z801. TPM. aSAL assembler. OED Screen Editor. and Busi­ 
ness Basic Mfr'd by AMT Research 
Apple Special S175, Buy the Apple Z80 Developer at the same 
time as the "Cnarrman" and pay only 5175 instead 01 5325. 

APPLE lBO DEVELOPER ------, 
Includes 6502X (SI50). MACRO II (S1OO). MACRO III 
IS150) OSAL (5200). OED (SI50). LINKER (580) DEBUG I 
(580). DEBUG II (5100). ZOOT (S40) and BUSINESS 
BASIC (S200) 
VALUE: S 1250 NOW $325 
S175 when purchased with AMT "Chairman" Board 

ORDERING INFORMATION: 
VISA/MasterCard IC,O.O. 
Call or Write With Orderg f!,i 
Information .... 

VIS4 
OEMS: 
Many COL products are available for 
licensing to OEM's, Write to Carl 
Galletti with your requirements. 
Dealer Inquiries Invited. 

5.25" Single Density (TRS80 Model I. Versalloppy I. Tarbeli I) 
5.25" Epson Double Densuv 
5.25" IBM PC Double uensuv 
525" Xerox 820 Single Density 
5 25" Osborne Single Density 
5.25" Z80 Apple (Sottcard compatible) 

TPM I: 

5SD 
5EP 
5PC 
5XE 
50S 
5ZA 

TPM INFO 
CODE 
NSSO/H 
NSSO/Z 
NSOO/H 
NSDO/Z 
TRS8D·1 
TRSBDlI 
VI8 
VI5 
VIIS 
VII5 
TRS8011 

Versalloppy 18" 
Versalloppy I 525" 
Versafloppy II 8" (XD) 
Versalloppy II 525" 
TRS-80 Model II (XD) 

When ordering TPM I 01 II. In addition to Disk Format 
DESCRIPTION 
Norlh Star Single Denslly for HOrIZon 110 
North Star SllIgle Densily lor Zap pie 110 
North Star Double DenSI(y for Honzon 110 
North Star Double Densuy 101 Zapple I/O 
TRS-80 Model I (4200H Ottset) 
TRS-80 Model II 

TPM·II: 

please specnv one 01 the Iollowinq codes 

For Phone Orders ONLY Call Toll Free ... 
1-(800) 458-3491 
Ask For Extension #15 

(Except Pa.) 

For inlormalion and Tech Queries call 
16091599-2146 

Prices and Specifications subject to change Without notice 
TPM. Z80. CP/M. TRS80 are trademarks of COL. Zilog DRI and Tandy respectively. 

Computer Design LabS 
342 Columbus Avenue/Trenton. NJ 08629 CIRCLE 84 ON READER SERVICE CARD 



From 
the 
Sidelines 

The baWe for 
the personal 
computer market 

by Hank Kee 
40 Microsysterns February 1984 

his is a new monthly 
column that will be 
devoted to topics of 
interest relating to 
MS-DOS as well as 
CP/M. MS-DOS is 
the generic version 
of PC-DOS, which 

is the operating system on the IBM PC. 
The IBM PC has been accorded a very 
successful reception since its introduc­ 
tion. In recognition of this popularity, 
this column will review topics that over­ 
lap MS-DOS as well as CP/M. MS­ 
DOS was originally written by Seattle 
Computer Systems with CP/M very 
much as a model. Although IBM origi­ 
nally sought to implement CP/M on its 
PC from Digital Research, it settled on 
MS-DOS for a variety of reasons. The 
rights and support for MS-DOS were 
later acquired by Microsoft. Many new­ 
ly introduced systems run MS-DOS and 
CP /M-86. This month, I will comment 
on IBM clones and compatibles on the 
marketplace, the IBM PCjr, and the 
newly introduced Palette computer im­ 
age recorder from Polaroid. 

The battle for the personal comput­ 
er market has resulted in a plethora of 
new product announcements support­ 
ing MS-DOS. Some of these may offer 
cosupport for CP/M-86. Clearly IBM 
has been the dominant force in the shap­ 
ing of personal computing architecture. 
This has been beneficial, as de facto 
standards have stabilized an overabun­ 
dant number of systems that could not 
freely exchange data disk formats with 
each other. The negative aspect of all 
this is that everyone thinks only of Big 
Blue, and as a result this has forced non­ 
IBM manufacturers to offer me-too 
look-alike systems. This tends to inhibit 
innovation and stifle competition. 

A major factor in the rapid accep­ 
tance of personal computing is the in­ 
creasing availability of meaningful off­ 
the-shelf software. Software develop­ 
ment has truly been cottage industry 
driven. The overhead expense is low. 
Most prospective software authors look 
at getting a small piece of the market. If 
the market is big enough, then a small 
piece is still quite significant. They have 
perceived the IBM PC to be the domi­ 
nant personal computer, and have 
therefore concentrated their develop­ 
ment exclusively on the IBM PC, They 
wait in a queue to purchase the IBM 
PC, which in turn fuels the backlog de­ 
mand for the PC. Since the demand for 
the PC is so high, they all figure there 
must be some huge market for them to 
tap. The name IBM has created a lot of 
magic, with the result that the develop- 

ment of commodity software on the 
IBM PC has spearheaded the increasing 
demand for all manufacturers to be ei­ 
ther clones or compatibles. 

Buving an IBM clone or compatible 
The introduction of the IBM PC 

has given new meanings to the word 
clone. I always thought that a clone was 
a copy of an original, but nowadays 
there are virtual copies, near copies, and 
even better-than-original copies. At 
least, that is what the various manufac­ 
turers of IBM clones and compatibles 
are telling us. 

There are a number of factors that 
the consumer should be aware of if pur­ 
chase of a clone or compatible is being 
contemplated. When the IBM PC was 
introduced, in August of 1981, I used 
two single-sided double-density disk 
drives. These were upgraded to double­ 
sided, double-density 40 track (48 
tracks per inch recording density) 51/4" 
disk drives. But there are also 80 track 
(96 tracks per inch recording density) 
disk drives available which increase ca­ 
pacity by a factor of2. However, these 
higher density drives can read 40-track 
disks but are unable to write informa­ 
tion in the same compatible density, An 
example of this is the DEC Rainbow 
100 and its variants. If you don't need to 
migrate data between systems, then this 
difference is not significant. 

The Victor 9000 is even fancier. It 
has a variable number of records per 
track using a recording density of 96 
tracks per inch. The typical disk drive 
has the same number of records per 
track whether the track is on the outer 
edge or the inner edge of the disk. The 
people at Victor properly deduced that 
the tracks toward the outer edge can ac­ 
commodate more records at the same 
density level as records on the inner 
tracks. They very cleverly designed 
their system to take advantage of this 
feature. If the migration of data is one­ 
way, froni the IBM PC to the Victor 
9000, this is fine. This assumes the 
world revolves around the Victor 9000. 
But recent marketing surveys have 
shown that IBM is the center of the PC 
universe. 

Another variable to consider is the 
differences in screen attributes. Most of 
the software written for the IBM PC 
tends to be screen dependent. That is 
only part of the problem. The color 
adapter board offered by IBM lacks 
high resolution and continuous viewing 
while scrolling at 80-column width. 
Many manufacturers opted to give the 
consumer better resolution, but thereby 
caused problems in running software 
that was IBM screen cursor control de­ 
pendent. The name of this market is not 
whether or not your hardware is better, 



but whether you can run the off-the­ 
shelf software that is popularly avail­ 
able. An example of this is the Zenith 
ZIOO. It has better color resolution to 
date (alas, in an S-100/IEEE-696 bus) 
and has had most of the popular com­ 
mercial software rewritten for it. The 
caveat is that popularly available soft­ 
ware exists under the same compatible 
operating system. 

The DEC Rainbow 100 has now a 
very high percentage of overlap of soft­ 
ware when compared to the IBM PC, 
but the Rainbow is supplied with two 
operating systems; MS-DOS 2.0x and 
CP /M-80/86. The obvious question is: 
Bow does one migrate data between op­ 
erating systems? It's a very interesting 
question. In fairness to DEC, the Rain­ 
bow can run CP/M-80, CP/M-86 and 
MS-DOS'programs. The plethora of 
commercial and public domain pro­ 
grams make the Rainbow a very attrac­ 
tive offering. Most of these programs 
can easily be adapted or are available to 
support the VT100 protocol on the 
Rainbow. However, DEC hasn't told 
the public how to easily move this trea­ 
sure trove of software from 8" disk me­ 
dia. There is no 8" disk drive capability 
on the Rainbow. What really matters is 
that the software which you require is 
readily available. 

IBM's Basic is dependent on the 
ROM. That ROM cannot be legally 
copied. I'll concede the term "virtual 
copy" to the manufacturer if the clone 
product offered to the user includes a 
functionally equivalent Basic. Keeping 
all other variable differences to zero en­ 
ables some of these clones to claim vir­ 
tual look-alike status. These clones have 
been fairly successful to date. In this 
group are the Compaq and the Colum­ 
bia Data Systems PCs. These two man­ 
ufacturers have even gone to the ex­ 
treme of duplicating the PC keyboard 
with all its "peculiarities." Despite the 
efforts by Compaq to "clone" the IBM 
PC, DR Logo does not run on the 
Compaq. The Chameleon offered by 
Seequa does run DR Logo. It is a very 
interesting unit. It offers a clone unit 
with color adapter support as standard. 
It also contains a Z80 co-processor to 
take advantage of CP/M -80 programs. 
Right now there is no mechanism for 
transferring programs into the Chame­ 
leon CP/M-80 format. Using the PC­ 
DOS disk supplied by IBM, the screen 
has a "waterfall-like" cascade effect 
when scrolling. It even blinks on 
scrolling of lines at 80-column width. 
This gets to be annoying on text files. A 
separate operating system disk supplied 
by Seequa does eliminate this annoy­ 
ance. But then one couldn't quite call it 
a virtual clone. It is a near clone. Al­ 
though all men are created equal, not all 

PCs are, even when it is ordained by the 
non-IBM manufacturers. 

Another factor to be aware of is 
that many of the software authors did 
not properly follow standard conven­ 
tions in using the BIOS for outputting to 
the screen. Since they knew that the 

by­ 
video 

to record 

The Polaroid Palette 

IBM display adapters were memory 
mapped, they wrote directly to the 
memory-mapped devices. This enabled 
them to be "fast" but it also made the 
software manufacturer-specific. Con­ 
version within the same or like operat­ 
ing systems becomes more than a trivial 
task. It took almost a half of a year be­ 
fore Lotus 1-2-3 became available on an 
IBM-compatible PC with different 
screen attributes. Don't assume the 
ready availability or transfer of soft­ 
ware. If you plan on buying a system, 
make sure the software required is avail­ 
able and not just on the drawing boards 
to be made available at a later date. 
Promises are easy to give. 

While we are on the subject of soft­ 
ware, look for the availability of CP /M- 
86 on these clone and compatible sys­ 
tems. Today's hype and public media is 
so strongly focused on MS-DOS and its 
repertoire of software that one some­ 
times overlooks CP /M-86. There's a lot 
of good software in the CP /M-86 oper­ 
ating environment, especially concur­ 
rent CP/M with windowing functions 
for most systems. Some may even in- 

elude MS-DOS emulation. Software is 
the catalyst for selection of system; the 
hardware selection process should only 
be academic. 

The expansion capability of the 
IBM PC look-alike is another consider­ 
ation. Many of the units offer clone fea­ 
tures, but they tend to lack ability for 
accepting add-on equipment. This en­ 
ables them to reduce their cost, which in 
turn allows them to offer their systems 
at "lower" prices than Big Brother's .' 
The Seequa requires an expansion box 
for add-on boards. This add-on expense, 
if required, could very easily bring you 
close to IBM's list prices, The Hyperion 
with basic features assumes the philoso­ 
phy of the Model T as offered by Henry 
Ford. It has all the functions they think 
you will ever need. You then therefore 
obviously don't need any other 
capabilities. 

The reasons for purchasing an IBM 
clone are three-fold. The first is porta­ 
bility: since IBM does not at present of­ 
fer a portable unit per se, many manu­ 
facturers have tried to create a market 
within this niche. The most successful 
to date has been the Compaq and the 
KayPro. In the case of the KayPro, the 
system is only compatible. But these 
units are not really portable. They are 
being called transportable because of 
their relative size and weight. 

The second reason for the moder­ 
ate success ofIBM clones is pricing. The 
differences in net price can be real, but 
measure carefully your long-term ex­ 
pectations. It may very well not be a 
bargain if expansion is just not physical­ 
ly possible. The third reason for the 
popularity ofIBM clones is availability. 
The IBM PC success story has resulted 
in deliveries with long lead times. 
Where waiting is not practical, the pur­ 
chase of these clone units makes good 
sense. 

There are other systems on the 
market that can lay claim to IBM com­ 
patibility or being a near clone. I have 
only touched upon a few. In time all sys­ 
tems sold will be near clones of the IBM 
PC. If not, they will not survive in the 
marketplace. The dominance of IBM is 
due neither to innovation nor to superi­ 
ority of product; rather it is the public 
perception that IBM will still be around 
when the dust settles. It is estimated 
that over 60% of new personal comput­ 
ing programming development is for the 
IBM PC market. 

Many personal computer vendors 
have already fallen by the wayside, of 
which the most notable has been Os­ 
borne. IBM's success is their ability to 
provide support. Others might call it 
marketing, but their mystique is real. If 
you are contemplating the purchase of a 
clone or compatible, first review your 
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Our new Optimizing = C88™ C 
Compiler controls 
Charlie ... 

Take control of Charlie with 
our new Optimizing = C86 ™ 
C Compiler ... now available for 
the IBM PC·DOS and the 
MS· DOS operating systems. 
Take the upper hand with: 

Like a Puppet 
on a String! 

• Significantly faster and tighter code 
• Standard object module format, linkable 

with the MS- DOS linker 
• Compile time switch for big machine addressing 

(Programs can be as large as the memory you 
can afford!) 

• Compile time switch to produce in-line 8087 code. 
ryve still provide our floating point package, tool) 

• Significant performance increases for our I/O 
library 

• MS-DOS version 2.00 I/O library 
• Many additional library functions 
• Expanded manual with numerous examples 
• Librarian for maintenance of MS/DOS libraries 
• Optional assembly source output (It's not 

NECESSARY to produce assembly source, but it 
CAN be assembled using MASM!) 

Pull Charlie's strings with our new Optimizing = 
C86™ C Complier .. See your local dealer or call 
Computer Innovations for information and to 
order the C86 Compiler Diskette and 
Manual ... still only $395.00! 

II Computer Innovations "They Say It Ali ... 
98~ Shrewsbury Ave. We Do It Alii n 
&~JW7 • 
Tinton Falls, N.J. 07724 
201-542-5920 Visa and MasterCard accepted. 

CB6 is a trademark of Computer Innovations, Inc. CPM-B6 and MPM·B6 are 
trademarks of Digital Research. MS-DOS is a trademark of Microsoft. PC-DOS is a 
trademark of International Business Machines. 
Prices subject to change without notice 
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needs and then determine what is deliv­ 
erable within your means. 

In time the IBM PCjr will be mea­ 
sured against its Big Brother as a clone. 
The uniqueness of this comparison is 
that they are both from IBM. At present 
over 60% of the PCs and over 80% of 
the XTs are purchased by corporations. 
The IBM PC will be the corporate PC 
de facto standard.while the PC}r will be 

for 

problems 
between 

the dominant system in the home. The 
use of the PC}r as an extension of work 
from the office to the home is the strate­ 
gy IBM has adopted. In all likelihood, 
IBM will be correct in their assessment 
of this market. The PC}r will probably 
have expansion capabilities cloning 
many of the expansion options of the 
PC, and as a result will have a direct im­ 
pact on the clone market. 

PCit - the product 
Much has been written about 

IBM's entry into the home consumer 
personal computing market. Most if not 
all of the commentaries to date have 
dealt with technical specifications of the 
PC}r. Very little, however, has been said 
regarding the strategic marketing of this 
new system. While corporations are 
struggling with the role of the PC within 
their organizational culture, we are now 
assaulted from two fronts-with the 
IBM PC as a universal workstation in 
the office, and an extension of this busi­ 
ness environment into the home with 
the PC}r. In one of IBM's internal let­ 
ters, they state very clearly: 

"The philosophy is that the PC}r will al­ 
low customers to have a workstation at 
home that is compatible with their 
workstations in the office. Customers can 
communicate with their IBM Personal 
Computers in the office or can carry 



FORTH gives you TOTAL CONTROL. 

GRAPHICS -. GAMES • COMMUNICATIONS 
ROBOTICS • DATA ACQUISITION • PROCESS CONTROL 

FORTH: FOR Z·811ID, 8086, 68000, and IBM® PC 
• FORTH programs are instantly 
portable across the four most 
popular microprocessors. 
• FORTH is interactive and con­ 
versational, but 20 times faster than 
BASIC. 
• FORTH programs are highly 
structured, modular, easy to 
maintain. 
• FORTH affords direct control 
over all interrupts, memory loca­ 
tions, and i/o ports. 
• FORTH allows full access to 
DOS files and functions. 
• FORTH application programs 
can be compiled into turnkey COM 
files and distributed with no license 
fee. 
• FORTH Cross Compilers are 
available for ROM'ed or disk based 
applications on most micro­ 
processors. 

Z·80 and 8080 FORTH require 48 Kbytes RAM. 8086 and 
68000 FORTH require 64 Kbytes RAM. Disk formats avail­ 
able include: 8" standard CP/M SSSD, Northstar 5 v." QD, 
Kaypro 5V.", Apple 5';''', Micro-Mate 5V.", MS·DOS 
5 v.", Osborne 5 ';''' DO, and Victor 9000. Most other lor­ 
mats can be special ordered. 

FORTH Application Development 
Systems include interpreter/compiler with 
virtual memory management and multi­ 
tasking, assembler, full screen editor. de­ 
compiler, utilities, and 130 + page manual. 
Standard random access files used for 
screen storage, extensions provided for ac­ 
cess to all operating system functions. 
Z-8O FORTH for CP/M®2.2 or MP/M II, 
$50.00; 8080 FORTH for CP/M 2.2 or 
MP/M II, $50.00; 8086 FORTH for CP/M-86 
or MS-DOS, $100,00; PC/FORTH™ for 
PC-DOS, CP/M-86, or CCPM, $100.00; 
68000 FORTH for CP/M-68K, $250.00. 
FORTH + Systems are 32 bit implementa­ 
tions that allow creation of programs as large 
as 1 megabyte. The entire memory address 
space of the 68000 or 8086/88 is supported 
directly for programs and data. 
PC FORTH +. _ $250.00 
8086 FORTH + for CP/M-86 _ $250.00 
68000 FORTH + for CP/M-68K _ .. $400.00 
Nautilus Cross Complier allows you to ex­ 
pand or modify the FORTH nucleus, recom­ 
pile on a host computer for a different target 
computer, generate headerless and ROM­ 
able code. Supports forward referencing. 
Produces executable image in RAM or disk 
file. No license fee for applications. Pre­ 
requisite: Application Development System 
for host computer, $300.00. 
FORTH Native Code Compiler, requires 
l-80 FORTH, CP/M 2.2, $100.00. 

/!!Ii 

Extension Packages 
Software floating point (l-80, 8086, PC only), 
$100.00; AMD 9511 support (l-80, 8086, 
68000 only), $100.00; Intel 8087 support 
(8086, PC only), $100.00; Advanced color 
graphics (PC only), $100.00; Symbolic 
interactive debugger (PC only), $100.00; 
PCITERM Communications/file transfer for 
Smartmodem, $60.00; Cross reference 
utility, $25.00; PC/GEN (custom character 
sets, PC only), $50.00; Curry FORTH Pro­ 
gramming· Aids, $150.00; Hierarchical file 
manager, $50.00; B-Tree index manager, 
$125.00; B-Tree index and file manager, 
$200.00; QTF + Screen editor for IBM PC, 
$100.00; 
AUGUSTA, Ada subset compiler from Com­ 
puter Linguistics for l-80 CP/M 2.2 systems, 
$90.00. 
"Starting FORTH" tutorial by Brodie, soft­ 
cover, $16.00. 
INTEL 8087-3 Numeric Coprocessor, 
$250.00. 
83 - Standard version of all application 
development systems available soon. All 
registered users will be entitled to software 
update at nominal cost. 

Z·80 is a registered trademark of Zilog, Inc.; CP/M is a 
registered trademark of Digital Research, Inc.; IBM is a 
registered trademark of International Business Machines 
Corp.; Augusta is a trademark of Computer Linguistics; 
dBASE II is a trademark of Ashton-Tate: PC/FORTH and 
PC/GE~! are trademarks of Laboratory Microsystems Inc. 
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Laboratory Microsystems Incorporated 
4147 Beethoven Street, Los Angeles, CA 90066 
Phone credit card orders to (213) 306-7412 
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SIDELINES 
Continued from page 42 
disks home. In addition, many of the 
widely accepted PC applications will op­ 
erate on PC}r within its memory and disk 
constraints. " 

This basic system displays 40 characters 
per line. IBM has priced it at $669. 

The Model 67, priced at $1,269, is 
the enhanced version of PC}r, contain­ 
ing 128K, two cartridge slots, and one 
360K disk drive; it has a display ex pan­ 
sion of 80 columns per line. The power 
supply is the same as the basic unit. 
Each system includes a 62-key cordless 
infrared keyboard providing all of the 
functions of the standard 83 keys as on 
the regular PC. 

Since the video display is dynami­ 
cally mapped, modifications will be re­ 
quired before we can expect to see 
CP /M-86 for the PC}r. The standard 

There is a high degree of compati­ 
bility between the PC}r and the Pc. 
There are actually two models of the 
PC}r: the Model 4 and the Model 67; 
both are compatible members of the 
IBM PC family (Intel 8088 micropro­ 
cessor). The Model4has 64K, two car­ 
tridge slots and a 33-watt power supply. 

IIQ-PRO /I blows 
dBASE II away 

We now complete complex applications 
in weeks instead of months. II 

says Q-PR04 user, Richard Pedrelli, President, Quantum Systems, Atlanta, GA 

" As a dBASE II beta test site the past two years, we were reluctant to 
even try Q-PR04. Now we write all our commercial applications in Q-PR04. 
We find it to be an order of magnitude more powerful than dBASEl1. 

We used Q-PR04's super efficient syntax to complete our Dental 
Management and Chiropractic Management Systems much faster. Superb 
error trap and help screen capabilities make our finished software products 
far more user friendly; too . 

. I~ my estimation, any application programmer still using outdated 3rd 
generatron data base managers or worse, a 2nd generation language like 
BASIC, is ripping himself off. " 

. Runs with peDOS, MS-DOS, CP/M, MP/M, CP/M86, 
MP/M86, TurboDOS, MmmOST, MUSE, and NSTAR. 
PRICE: 8-blt single-user - $395; 8-bit multi-user and 
16-bit single-user - $595; 16-blt multi-user - $795. 
Monay~back guarantee • Author's lock up package 
available • Finished applications are freely 
transportable between operating systems 
• Multi-user with true record and file lock. 

""- < ~ 

~ - 
For Q-PRO 4 demonstration, go to nearest MicroAge store or other fine dealer. 

ouic·n·easi p-rcducts inc. 
136 Granite Hill Court, Langhorne, PA 19047 (215) 968-5966 Telex 291-765 
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operating system for the PCjr is PC­ 
DOS 2.1. DOS 2.1 also supports the PC 
and the XT. Contrary to earlier reports 
in the press, this version will support 
one or more 5'/4" disk drives, single- or 
dual-sided, and one or two fixed disks. 
DOS 2.1 replaces DOS 2.0 and requires 
the same amount of storage; however, 
DOS 2.1 is the only operating system 
supported by IBM for the PCjr. DOS 
2.1 has the same function and memory 
requirements as DOS 2.0. The DOS 2.0 
manual has been divided into three 
manuals. Two manuals (User's Guide 
and Reference) are included with DOS 
2.l. The third manual (Technical Refer­ 
ence) is a separately purchased item. 
The information contained in the Tech­ 
nical Reference was contained in the 
DOS 2.0 manual. This is called unbun­ 
dling. The DOS 2.1 operating system 
cost $65 asnd the Technical Reference 
will cost $30. 

The PC}r connects to a regular 
home TV with the 0020 RF modulator 
option and can be connected to the IBM 
Color Display via the 0021 option. The 
0007 option, standard on the Model 67, 
is required for the higher density display 
modes. The PC}r has the display attri­ 
butes shown in Table 1. 

sonware is the 
ca for 

The PC}r is not as low cost as it may 
seem. There are many options this sys­ 
tem requires to make it functional, 
which are normally standard on other 
competitive systems. Some of these 
standard options include the parallel 
printer port attachment at $99; the op­ 
erating system at $65; the TV connector 
for $30; and the adapter cable for cas­ 
sette priced at $30. This seems more like 
buying a car and adding the engine later 
at optional expense. 

With the announcement of the 
PC}r, the word "portable" may take on 
a different meaning. The PC}r weighs 



USEMAGIC/[ 
TO WRITE 

JUST ONE PROGRAM 

Bet you can't stop with one. 
For just $295 MAGIC/UM is yours. And suddenly 
you find you've bought more than a language. 
MAGIC/L is an entire interactive environment; 
an assembler, a compiler, an editor, an I/O pack­ 
age, and a system call facility are all wrapped up 
and delivered. And now MAGIC/L is available 
for CP/M-based computers. 

MAGIC/L is easy to learn. It has syntax similar 
to C and Pascal, and because it's extensible as well 
as interactive, it dramatically increases productivity. 

Program development features include a built-in 
text editor, command line recall, CCP. STAT, and 
PIP command emulation, and the ability to store 
keyboard dialog on disks. 

Key language features include: CHAR, INTEGER, 
LONG, REAL, and String data types; record struc­ 
tures similar to the STRUCT facility in C; and a 
complete I/O package that can provide random 
access, variable length I/O to any CP/M file. 

And MAGIC/L offers great portability. Source 
code which runs on CP 1M can be compiled 
unmodified and run on any other processor. 
Typical applications include hardware interfac­ 

ing, process control, games creation, interactive 
graphics and image processing. MAGIC/L has 
made programming easier for DEC, 68000, and 
Data General users. Now it's working for CP/M 
users too. 

MAGIC/L provides everything you need to 
write a complete program. But the only way to be 
convinced is to try it yourself. Send us your $Z95 
check or money order-we also accept Master­ 
Card and VISA-we'll send MAGIC/L for CP/M to 
you at once. A full money back guarantee is part 
of the package. Once you've sampled that first 
program, you'll have to try another and 
another ... and another. MAGIC/L it's more 
than a language. 

MAGICjL ... It's more than a language 

WKI ENGINEERING, INC. 
55 Wheeler St., Cambridge, MA 02138 (617) 576-0666 
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MAGIC/L is a trademark of Loki Engineering, Inc. 
DEC is a trademark of Digital Equipment Corporation. 
CP/M is a trademark of Digital Research, Inc. 
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under 9 Ibs with the single disk drive. A 
carrying case is available from IBM. 
Carry along a Watch-Man-like unit 
with an RF modultor adapter or the 
Sony 81/2" color monitor, and you have 
one heck of a portable personal comput­ 
ing system. Of course the Watch-Man 
unit would probably result in eyestrain. 
But in any case, the transportables of to­ 
day will decline in popularity. 

The system has been advertised as 
having a maximum memory limitation 
of 128K. But with options, the actual 
memory available is much lower, as out­ 
lined in Table 2. 

The following is an initial list of re­ 
lated business/financial application sys­ 
tems available for the PCjr.: 

• Multiplan 
(spreadsheet) 

• Easywriter 
(line editor) 

• VisiCalc 
(spreadsheet) 

• Macro Assembler 
(software tool) 

• Basic Compiler 
(software tool) 

• PFS File/Report 
(database query) 

• Dow Jones Reporter 
(comm) 

• Time Manager 
(project management) 

• Animation Creation 
(graphics) 

There will be other application sys­ 
tems added to the list. As PCjrs are de­ 
livered.fhere will be verification of 
these PC tools not normally sold 

through the IBM Product Centers. Lo­ 
tus 1-2-3 is currently one of the most 
popular electronic spreadsheet systems 
in corporate use. However, a minimum 
of 192K memory is required. Similarly, 
there are other packages that exceed the 

ther graphics or text from your system 
onto another media? One simple way is 
to use a camera to photograph directly 
off the video monitor. The overall quali­ 
ty may not be perfect, but it would do in 
a pinch. Now Polaroid has introduced 
the Palette computer image recorder. 
This system permits a PC user to record 
graphics as well as text information di­ 
rectly from the PC, bypassing the video 
display, onto instant 35mm color or 
monochrome slides. At the time of the 
announcement it sounded very nice, but 
it made no impact on me since availabil­ 
ity was 4th quarter 1983. In the PC 
world, that is like a millenium. 

It was not until the recent CP /M- 
83 East show last fall in Boston that I 
had the opportunity to take a quick gan­ 
der at the Polaroid Palette. My reaction 
was very predictable: I wanted immedi­ 
ate delivery! 

I have to make numerous presenta­ 
tions during the course of the year. Nor­ 
mally my material is on 81/2 X 11 foils. 
But the foils are constantly being 
changed, depending on the audience, 
and quite often the changes are last 
minute. Also, I am sometimes asked to 
take part in an overall presentation 
where slides are required. Doing the 
artwork on the foils and conversion to 
slides becomes very tedious. Since the 
timing is often short, the presentation 
materials are very amateurish in ap­ 
pearance. It struck me that the Palette 
was the ideal solution. 

Recently I have had the Palette for 
demonstration and review. The Palette 
was connected to a DEC Rainbow 100 
via the RS-232 serial output port. It 
very easily mapped information from 
the Rainbow directly onto Polaroid's 
920 X 700-line resolution monochrome 
video screen with a tricolor filter wheel. 
That, by the way, is higher in resolution 
than any existing personal computing 
color display on the market today. 

The Palette is supplied with a feed­ 
through for the video signal to allow a 
monitor to be connected downstream of 
it. A 75-ohm termination is provided for 
those systems that do not terminate the 
video output into a 75-ohm lead. 

The Palette system eliminates the 
need for most of the complex circuitry 
by having the host computer supply the 
monochrome video signals and simple 
ASCII commands to control exposure. 
The Pallette system gives the user the 
ability to create greatly enhanced im­ 
ages. Typically, subsets of selected col­ 
ors from a 72-color Palette are made 
available to the user for creating indi­ 
vidual images. The predefined 72-color 
Palettes, or "Colorkeys," are in the 
form of data files encoded with the nec­ 
essary exposure information for several 
film types. Predefined color sets simpli- 

Example 0/ a Graph writer display on the 
Palette. 

limits of memory in the PCjr. The mem­ 
ory constraints of the PCjr will motivate 
many of the present software authors to 
either make extensive use of program 
overlays or to provide smaller scale ver­ 
sions oftheir application systems. Mem­ 
ory may be cheap, as we are told by 
IBM, but if you can't address it, the val­ 
ue oflow-cost memory is academic. The 
price for use of program overlays is 
speed of operation. Authors may elect 
to maintain two different versions. 
While Lotus 1-2-3 authors are review­ 
ing the marketplace of the PCjr, 
Multiplan may very well have an advan­ 
tage on both the PC and PCjr. 

The Polaroid Palene 
Have you ever tried to duplicate ei- 

Resolution 

Table 1. Numbers of colors supported 
High 
density 

160 x 200 
320 x 200 
640 x 200 

Standard 
density 

16 
4 
2 

16 
16 
4 

Table 2. Actual memory available 

Total system 
memory 

Video buffer 
Cassette Basic. 

(ROM) 
DOS 
Cartridge Basic 

(w/o DOS) 
Cartridge Basic 

(with DOS) 

User memory remaining 
Memory used Model 4 Model 67 

64K 128K 

16K 48K 112K 
4K 44K 108K 

24K 24K 88K 
6K 42K 106K 

30K 18K 82K 
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"THE ORIGINAL BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 
Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 
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THE BIG BOARD PROJECT: With thousands, sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp .' as the basis for their 820 computer. 
The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 

designed from scratch to run the latest version of CP/M". Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 

(64K KIT 
BASIC I/O) 

SIZE: 8112 x 133/4 IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 
+ - 12V @.5 AMPS. FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 
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~ 
~ BLANK PC BOARD - $99.95 ::l The blank Big Board PC Board comes complete with full 
< documentation (including schematics), the character ROM, 

the PFM 3.3 MONITOR ROM, and ~ diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 

64K RAM 
Uses Industry slandard 4116 RAM's. AII64K is available 10 Ihe user, our VIDEO 
and EPROM seclions do nol make holes in syslem RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 

Z-80 CPU 
Running at 2.5 MHZ. Handles all 411 s RAM relresh and supports Mode 2 
INTERUPTS. Fully bulle red and runs 8080 software. 

SERIAL 1/0 (OPTIONAL) 
Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or dala-terminals. Supports mode 21nl. 
Price for all parts and connectors: $39.95 

BASIC 1/0 
Consists of separate parallel port (280 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 

24 X 80 CHARACTER VIDEO 
With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
Inverted or true. 5 x 7 Matrix - Upper & Lower Case. 

FLOPPY DISC CONTROLLER 
Uses WD1771 controller chip with a TTL Data Separator for enhanced reliability. 
IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly compatible 
with standard Shugart drives such as the SA800 or SA801. Drives can be 
configured for remote AC off-on. Runs CP/M- 2.2. 

TWO PORT PARALLEL 1/0 (OPTIONAL) 
Uses Z-80 PIO. Full 16 bits, fully buffered, bl-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel 1/0: $19.95 

REAL TIME CLOCK (OPTIONAL) 
Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
paris: $9.95 

CP/M' 2.2 FOR BIG BOARD 
The popular CP/M· D.O.S. to run on Big Board is available for $139.00. 

DOUBLE DENSITY ADAPTER BOARD - $149.95 (A&T) 
Requires no cuts or MODS to an existing Big Board. Gives up to 670K storage on 
a single sided 8 in. diskette. With software 10 patch, your CP/M" 2.2. 

PFM 3.3 2K SYSTEM MONITOR 
The real power of the Big Board lies in its.PFM 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M", Copy, Examine, Fill Memory, Test Memory, GoTo, 
Read and Wrile I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. Z-80 is a Trademark of Zilog. 

Digital Research Computers 
(OF TEXAS) . 

P.O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538. 

TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 

USA AND CANADA ONLY 

"TRADEMARK OF DIGITAL RESEARCH. NPT ASSOCIATED wtTH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF, CPM SOFTWARE 
""1 TO 4 PIECE DOMESTIC USA PRICE. 
CIRCLE 15 ON READER SERVICE CARD 



SIDELINES 
Continued from page 46 
fy color selection for individual images 
and interactive procedures to allow user 
definition and storage of "colorsets," 
comprised of any color combination 
from the 72-color "Colorkey." 

A Minolta XG-A body with motor 
wind and collar adapter as well as Polar­ 
oid's Auto Processor are included as 
part of the system. With the additional 
option of a norinallens, the 35mm cam­ 
era becomes an everyday SLR. The 
35mm instant slide system by Polaroid 
is part of the Palette. But other normal 
35mm film may be used. Polaroid also 
supplies a 31/4 X 41/4 instant print cam- 

era body. The overall system costs 
$1,500-quite reasonable when one 
looks at the parts of the system. 

The present personal computers 
that Polaroid supports are the Apple 
lIe/II Plus, the DEC Rainbow 100, and 
the IBM PC. The Palette is not inter­ 
changeable with different makes ofPCs. 
Since the software drivers are different 
with each personal computer, I have 
suggested interchangeable personality 
modules to Polaroid in the Palette for 
different PCs as compared to the 
present product line ofa dedicated Pal­ 
ette for each PC model. The graphics 
package that I used was Graphwriter 
running under CP/M-80/86. Other 
graphic softare packages such as 

SEAnLE CiNES lOU 
AM EDGE IN S-lOO, 
SYSTEM DESIGNS 
You can unlock new system capabilities with high-per­ 
formance S-100 boards from Seattle Computer. All are 
IEEE-696 compatible. But, for innovative systems that 
demand performance beyond the limits of conventional 
S-IOO boards, you'll want to know more about these 
Seattle Computer products. For example, with our 
8 MHz 8086 CPU, you'll be able to build systems 
that run faster and consume less power than before. 
Take a closer look: 
8086 CPU Set: 8 MHz 8086 CPU· CPU Support 
board includes a console serial port, a second serial 
port, Centronics parallel port, vectored interrupt 
controller, four 16-bit timers and EPROM monitor 
for 8086· MS-DOS 2.0 plus development utilities 
• 8087 numeric coprocessor is optional 
• Single Qty: $595.00 
64k Static RAM Fully static design makes inter­ 
facing easy· Compatible with a variety of CPU 
and DMA devices- High-speed (85 ns) RAMs 
operate to 10 MHz with no wait states- 16k, 
32k, and 48k OEM versions are available 
• Single Qty: $495.00 (64k) 
Disk Master@) Controls as many as four 8" 
and four 5.25" floppy disk drives simulta­ 
neously, in any combination> Uses 1793 
disk controller chip- Can be used with 
!O MHz CPUs· Single Qty: $325.00 
Multi -Port Serial Card 2- and 4-port ver­ 
sions are available· These RS-232 ports 
operate as either" data sets" or 
"data terminals" • 36" cables included 
• Single Qty: $280.00 (4-port) 

. $210.00 (2-port) 
For the whole story on high-performance 
Seattle Com puter S-I 00 boards, call: 

1-800-426-8936 1114 Industry Drive 
Dealer and OEM inquires are invited. Seattle, WA 98188 
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Chartmaster and Sign-Master will also 
make use of the Palette. In bypassing 
the video display, the actual output res­ 
olution is equal to the user's video mem­ 
ory map. There is no degradation in im- 

age quality other than the limits of 
Polaroid's video monitor system. 
Therefore, the finer or higher the pixel 
image map, the greater the detail on the 
output. On the Rainbow, the results 
were outstanding. The accompanying 
photograph shows a very thin yellow 
line within the bar chart. With normal 
video output, many systems cannot dis­ 
play this. (see photograph of 
Graphwriter display on page 46). 

For my particular presentation re­ 
quirements, there are a number of en­ 
largement slide-to-transparency print 
devices available in the photographic 
market. Foils can be easily made with 
any of these units. The per slide unit list 
cost for the color film from Polaroid is 
about 80¢. This goes down to about 60¢ 
per slide when one elects to use 36-expo­ 
sure rolls. For my work, the 12-expo­ 
sure roll is more practical. I normaly 
cannot afford to wait until all 36 expo­ 
sures have been made before the car­ 
tridge film is "instantly" processed by 
the Auto Processor. 

This is overall an excellent product, 
but perhaps a little steep for the purse 
strings of a typical hobbyist. But for that 
matter, what true PC hobbyist has ever 
worried about cost when he could be the 
first on the block to own such a unit? 
The line for these units forms after me . 
You can always tell the spouse that it is 
really photography-related and it's for 
taking pictures of the kids. 

Hank Kee, 42-24 Colden sc. Flushing, 
NY 11352 



TIMES 
FASTER THAN 

dBASE II™ 
If you bought your computer to save time, then you 
need SUPER, the most powerful database system you 
can use. Power is a combination of speed, ease of use 
and versatility. SUPER has them all. 

FAST - To demonstrate SUPER's speed, ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results: 

Task SUPER Time dBASE II Time 
Set up/Program 5:20 min. 12:18:00 hrs. 
Input 100 records 50:29 min. 1 :27:50 hrs. 
Sort & Print Labels 6:41 min. 4:18min. 
Totals 1 :02:30 hrs. 13:50:08 hrs. 

Notice that SUPER was faster at every task wHere your 
time is involved-and saving your time is probably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven, office personnel can easily 
learn to use SUPER to set up their own applications, 
speeding and simplifying dozens of tasks without the 
need of programmer support. 

VERSATILE - SUPER, unlike other business 
programs, doesn't dictate how to run your business. 
With SUPER the computer does what you want, when 
you want, the way you want it. SUPER may be the only 
business program you'll ever need. It can handle 
customer files, payables, receivables, depreciation, 
appointments, cost accounting, time charges, 
commissions, inventory, manufacturing control, and 
even matrix accounting systems! 

SUPER;PERFORMANCE AT A SUPER PRICE - 
That SUPER beats the $700 dBASE program may 
surprise you, but in terms of price vs. performance 
SUPER has no competitors. Among its features are: 
production input, data compression, multiple databases 
on line, transaction posting, file reformating, stored 
arithmetic files, flexible report formats, hierarchical sort 
and multi-disk files for up to 131, 068 records. It can 
select by ranges, sub-strings, and field comparisons. It 
interfaces to word processors such as WordStar™, 
SuperSCRIPTSlrM, Model 11/16 SCRIPTSlrM, and 
NEWSCRIPrM• In fact SUPER has so many features that 

it takes a six-page product description to cover them all. 
Write or call and we'll send you one. 

SUPER is available for IBM/PC, CP/M systems and 
TRS-80 Models I, II, 111,4,12 & 16. 

Prices: TRS-80 and Osborne versions 
Other CP/M versions 
Manual (Price applicable to purchase) 

Now available for the IBM PC 
MasterCard and VISA accepted. 

$250.00 
$295.00 
$ 25.00 

$250.00 

SUPER/XT - FOR IBM 

Now all of the above plus 60 fields, 32k 
maximum record length, relational structure, 
10 indexes, table look-up on data entry for 
verification or insertion, upward compatibility 
with SUPER data files, multiple screens, user 
defined menus and more. Current users up­ 
grade for price difference during introductory 
period. 299.00 

Write for Catalogue 

Institute For Scientific Analysis, Inc. 

SOFTWARE FOR HARD USE ™ 

Dept MM-2 Institute for Scientific Analysis, Inc. 
P.O. Box 7186 Wilmington, DE 19803 (215) 566-0801 

ORDERS ONLY 
800·441·7680 EXT. 501 

Trade mark owners: dBASEII-Ashton-Tate. SCRIPTSIT, SuperSCRIPTSIT, TRSDOS, 
and TRS-80- Tandy Corp. NEWDOS/80-Apparat, Inc. WordStar-MicroPro IntI. Corp, 
NEWSCRIPT -PROSOFT. LDOS-Logical Systems, Inc. CP/M-Digital Research, 
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Letters 
to the 
Editor 
This month ... 
trouble on a 
static RAM 
board, a new 
version of MP 1M 
8-16, and a 
special treat 
for CPIM 
hackers 
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ince writing "Digital 
Research Computers' 
16K and 32K Static 
RAM Boards" (Dec. '83) 
a problem with the 32K 
board has occurred. I had 
purchased an Industrial 
Micro Systems S8000 

DMA floppy disk controller, and the 
32K board appears to be incompatible 
with it. The system would boot, but 
some utilities 'would not work correct­ 
ly. PIP was the utility that brought the 
problem to my attention, since PIP 
would not output to the LST: OR 
CON; device correctly. After much 
testing and other "finagling," it was 
determined that the 32K board was 
causing the problem. Considerable 
testing was done on the 32K board, 
none of which revealed anything. It 
passed all memory tests correctly-it 
just would not load from the disk. To 
this day, I do not know why the board 
is incompatible with the IMS S8000 
disk controller. 

This is not to say that the board is 
incompatible with all DMA disk con­ 
trollers, just that the board doesn't work 
quite right in my system. A friend of 
mine has one in a North Star Horizon, 
and it works perfectly. I still recom­ 
mend the board if you're sure that it will 
work in your system. I replaced it in 
mine with an IMS 370 32K memory 
board, and am using the DRC board as 
a storage buffer over on bank 2 where 
the disk controller isn't addressing. I 
feel regret that the board doesn't work; 
perhaps it's a defect in this particular 
board. I subbed all the memory devices, 
thinking of a speed problem, but this did 
not appear to be the problem. I then 
drug out the logic probe, and proceeded 
to attempt to troubleshoot the board. 
Growing tired of this, I subbed all the 
support chips as well. Nothing worked. 
The processor appears to address the 
board correctly, but the disk controller 
does not. The 16K board appears to 
work correctly; I haven't had any prob­ 
lems with it, not with the old 2102 8K 
boards that are in the system. I give up! 

Mark D. Pickerill 
80 Desmond Rd. 

Salinas, CA 93907 

Dear Mr. Libes, 
Thank you for "Logging-on 

CP/M" by Ralph J. Jannelli (August, 
1983). I have been looking for a logon 
procedure such as his for sometime. 
However, I discovered one problem that 
I presume is a misprint. When I first 
tested the procedure by entering three 
incorrect logons, the software went into 

its loop as it was supposed to do. How­ 
ever, it never came out of it! The prob­ 
lem is in the listing on page 87, in the 
subsection headed "Ioopl:". (See below 
as it appeared and how it should be.) 

Figure 1. 
Loop I : dcx 

mav a, I 
ora h 
jnz loopl 
dcr b 
jnz loopl 
jmp byel 

Figure 2. 
Loop I : dcx h 

mov a, I 
ora h 
j n z loopl 
dcr b 
j z loopl +--correction 
jmp byel 

As you can see, the flag was being 
reset, causing the program to continue 
in the loop. Keep up the good work! 

James F. Widner 
555 Richards Rd. 
Columbus, Ohio 

July 30, 1983 

Dear Mr. Hunter, 
Thank you for taking the time to 

review MP/M 8-16 (January 1984). We 
have just released a new version of the 
MP/M 8-16 operating system which in­ 
corporates a number of significant en­ 
hancements, including a 325-page user 
manual. Our new version, 2.1F, beefs up 
system security by allowing the system 
manager to require users to "log in" be­ 
fore being allowed access to the system. 
Login information is maintained in a file 
called "PASSWD", which can only be 
modified by the system manager, who 
can assign users encrypted passwords 
and restrict them to specific user areas. 
MP/M-86, as shipped from DRI, has 
no facility for user login, and can pass­ 
word protect only files, not user areas. 

Other features of the new version of 
MP/M 8-16 include a "HISTORY" 
file, which keeps an optional record of 
all system activity. This complements 
our TIMELOG facility, which gener­ 
ates reports that tabulate the time, date, 
and duration of each session of every 
user account and terminal, and totals 
this data in a statement suitable for use 
in professional time accounting. 

The Gifford implementation of 
MP/M 8-16 is available from any 
Gifford Sales Center or from most au­ 
thorized Full Service CompuPro Sys­ 
tem Centers. 

Jerry Houston 
VP Marketing 

Gifford Computer Systems 
2446 Verna Court 

San Leandro, CA 94577 





lETTERS 
Continued from page 50 
Dear Mr. Terry, 

There are some points in the review 
of our CPU 86/87, entitled "The 
CompuPro System 8/16 Model 86/87 
Computer (November 1983) that have 
caused some reader consternation, and I 
would like to bring them to your 
attention. 

Dr. Bender's excellent article is ac­ 
tually a hardware review of the CPU 86 
and two other boards, the RAM 21 
(briefly mentioned) and the DISK 1 
controller. CompuPro's System 816/D 
Model 86/87 comes with a CompuPro 
Desk Enclosure 2. It also includes dual 
Qume Trak 842 double-sided, dual-den­ 
sity disk drives in another CompuPro 
enclosure (see photo); the stepper mo­ 
tors on the Qume drives are rated for 
continuous operation. The CompuPro 
desk enclosure also includes a 
Com puPro-originated Faraday-shield­ 
ed active-terminated motherboard as 
standard equipment; also provided are 
an Interfacer 3 and 4 and a System Sup­ 
port 1 card. These offer a total of 12 seri­ 
al ports, one full duplex parallel port, 
and one Centronics printer port. 

In addition, there is a full vectored­ 
interrupt support, a triple 16-bit inter­ 
val timer, and realtime (day-date-time) 
clock. The standard System 816/D 

(86/87) also comes with 5 12K of 16-bit 
memory (two RAM 22 256K boards) 
and 1.5 MB of our MDRIVE/H solid­ 
state disk emulator. As you can see from 
the foregoing, the hardware reviewed 
and our System 816/D (86/87) bear lit­ 
tle resemblance to each other. 

System 816/D (86/87) is a trade­ 
mark of CompuPro used to identify that 
hardware configuration described 
above, not that which was reviewed. 
The title of the review is misleading and 
has caused confusion in the mind of the 
public concerning what our trademark 
"System 816/D (86/87)" stands for. 

Jeffrey Swartz 
VP, Corp. Communications 

CompuPro 
3506 Breakwater Court 

Hayward, CA 94545 

Dear Mr. Libes, 
Re: N*DOS •........• CP/M 
I wish to express my deep apprecia­ 

tion for the attention your magazine de­ 
votes to the North Star user, and espe­ 
cially for the two articles by David 
Yates and Allen Ashley in the Sept. 83 
issue just to hand. 

Here's hoping that some kind soul 
will transmit them to INSUA (no ad. in 
September) for those of the lazy finger 
persuasion like myself. 

While it is not fitting material for 
an article, there is a "quick and dirty" 

way of transferring from N*-DOS to 
CP/M. Follow these short steps: 

1. In N*DOS, load any monitor 
that does not come within a bull's roar 
of 100H. 

2. LF FILENAME 100 
3. Remove disk from drive 1. 
4. Insert and boot CP/M disk. 
5. Save #(For No. of Blocks) 

FILENAME. EXT (.B for my version 
of North Star Basic under CP/M, 
.COM for COM files, etc.). 

For Basic programs, this would ap­ 
pear to require at least that your basic 
loads programs for execution at 100H. 
Mine does, and it works-but it only 
dawned on me after hand coding a pro­ 
gram called CBASE from the INSUA 
newsletter which does the same thing 
but deposits the program as an ASCII 
listing which, as David Yates points 
out, is not tokenized Basic. In fact it is 
anything but. 

If this helps any other lazy person, 
I shall be glad. 

John Dent 
P.O. Box 36 

Moonee Ponds, 3039 
Victoria, Australia 

Dear Mr. Libes, 
RE: CP/M 2.2 BIOS Function: 

SELDSK. 
Here is a special treat for CP/M 

hackers. This tidbit just turned up as the 

Quantity One ••• $349* 

COMPUTERS. INCORPORATED 

67 East Evelyn Ave .• Mountain View, CA 94039. (415) 962-0230 
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tl!Md._" ••. .,,~_....,.oI:...,,"'< 
" CPI'" K • '"!''''''d It ••• ~ _ ••.• .,." 

• 4mHz Z80At CPU, 64K RAM 
• Mini floppy controller 

EE/EPROM PROGRAMMERS & UV ERASERS 
AFFORDABLE * RELIABLE * AVAILABLE 

'Substantial OEM discounts evenecre 

UV ERASERS 
QUV-T8/1 

$49.95 
'HOBBY 

QUV-T8/2N 
$68.95 
'INDUSTRIAL 

QUV-T8/2T 
$97.50 
'WITH TIMER 

" SAFETY SWITCH 

GANGPRO-8'· 

$1,295.00 
(GANG. 

PROGRAMMER) 

RS-232 serial, STAND ALONE, INTELLIGENT 
'EASY DUPLICATION 'USER FRIENDLY '128K BUFFER 

SUPPORTS MOST 8K, 16K, 32K, 64K, 128K, 256K EPROMS 
PROMPRO-8 KEY PAD OPTION, EPROM SIMULATION MODE 

MicrocomputerChips 8748 (H), 8749H, 8750,8751,8741,8742, 8755A 
SOFTWARE DRIVERS: MDS ISIS, TEKTRONICS 8002, IBM PC, ATARI, 

APPLE II, CPM, FLEX, TRS-80 
DIRECT HOOK UP TO ANY DUMB TERMINAL OR COMPUTER. 

DISTRIBUTOR INQUIRY WELCOME. 

• Two RS232 serial ports 
• Parallel printer port 

• On-board -12V converter • Only 5.75 x 7.75 inches 
• Screws directly onto a mini floppy drive 

All this ••• 
and CP/Mtt t.t also! 
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LOGICAL DEVICES INC. 
1321E NW 65 Place, Ft. Lauderdale, FL 33309 

Phone Orders (305)·974-0967 TWX 510-955-9496 
CIRCLE 191 ON READER SERVICE CARD 



THE UNKNOWN GIANT 
The SMALL ONE is a highly sophisticated' dependable portable computer designed 
for the professional. It provides versatility through 5·100 hardware and compatibility 
with CP·M software. Typical system uses include: 

Program Development 
Video Image Processing 
Computer Aided Design (CAD) 
Spreadsheet and Word Processing 
Automated Testing and Instrument Cont 
Adaptive Educational Testing 
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root of a tricky little bug. I was imple­ 
menting a public domain program 
called "FILE.ASM" at the time. Its 
function is to display all files on all 
drives and user areas matching the am­ 
biguous file reference given in the com­ 
mand line. 

On my system it was stopping after 
completing drive A: if I had just done a 
cold boot and hadn't referenced any 
other drives yet! 

Debugging revealed that there is a 
slight difference in the version 2.2 
CP 1M BIOS function SELDSK from 
all earlier versions. There is an addition­ 
al sentence in the 2.2 manual under 
SELDSK that says, The least significant 
bit of register E is zero is this is the first 
occurence of the drive select since the last 
cold or warm start. " 

There is no reference at all to regis­ 
ter E having to be preset to any special 
value in earlier versions of the CP 1M 
manual. My BIOS (Morrow) takes ad­ 
vantage of this information and does not 
do a selection of a drive if the bit is non­ 
zero. It simply returns a value from a lo­ 
cal variable it assumes was properly set 
during the first disk select. I suppose . 
that CP 1M keeps this bit correct when 
calling SELDSK, but any programs 
that do djrect BIOS calls also have the 

Our new screen 
editor has 
tripled our out­ 
Put and reduced 
our epithets. 
responsibility of managing this bit. 

One problem with this logic is that 
an application program has no idea if a 
drive has already been referenced or not 
and therefore must always set the bit to 
o for its first reference, even though this 
may be redundant to the BIOS. Oh well! 

Anyway, since this public domain 
program had random nonzero data in 
register E, my BIOS was returning a bad 
value from SELDSK. In fact, the bad 
value happened to be 0, which the pro­ 
gram interpreted to mean nonexistent 
drive and of course ended its operation! 

My simple fix was to clear register 
E before the call to Seldsk: thus, every 
disk select is treated as though it were 

the first disk select of that drive, and a 
proper value is returned. 

I hope this information helps some 
programmers to be aware of a fine-tun­ 
ing CP 1M detail, and also that users of 
the excellent public domain software, 
FILE.ASM, will be able to update their 
source for better performance. 

Billy Smith 
Select Information Systems 

919 Sir Francis Drake 
Kentfield, CA 94947 

Dear Mr. Libes: 
I rarely respond to "Letters to the 

Editor", but Dean Dwyer's letter in 
your November 1983 issue hit a nerve. 

I have sent Mr. Dwyer a copy of a 
screen editor my company has just pro­ 
duced, which is currently under alpha 
test. The editor is configured for 
televideo 925/950 terminals and Z80 
micros running CP 1M 2.2. I will offer 
this editor, free of charge, to the first 10 
people who call me after March 1, 1984. 

The editor was produced by my 
company because no sensible program 
source code editor was available. My 
company has been using this 
editor-and improving it-since July 
19, '83. The editor has more than tripled 
our output, and has reduced four letter 
words to hell, damn, and nuts! 

In short, my programmers were fed 
up with "You asked for it, you got it" 

TECH T YPE 
You need to write no-pyccK~? ?n'lJU iEn espanol? 
Or worse yet -- 

. me dn+m (2 l)n 
P (cos e) = ~ n - ? 
nm 2n n! dnn+m 

Your present word processing system isn't exactly a 
polyglot and flunks algebra? What's the solution? 

TECHTYPE~ is a text-formatting system designed espe­ 
cially for scientific, engineeping, mathematica~ and 
muLti-LinguaL document preparation. TECHTYPE ru~s 
~nder CP/M® and is adaptable to most hardware. By us­ 
lng your present editor and its three programs 

• DISPLAY - Preview on CRT screen 
• DRAFT - High-speed dot-matrix printout 
• PRINT - High-quality daisywheel printout 

you can spend more of your time so~ving equations in­ 
stead of typing them. 
TECHTYPE's capabilities include: 

• Multiple type fonts 
• Multipass printing 
• Unlimited sub/superscript levels 
• Control of format, font, pitch, and emphasis. 

Multipass printing allows the use of up to ten dif­ 
ferent fonts with only one printwheel change per 
page per font. Price $300. 

GREEN MOUNTAIN RADIO 
RESEARCH COMPANY 

240 Staniford Road 
Burlington, Vermont 05401 U.S.A. 

802-862-0997 

Give Your Computer 
COLORVISION'· 

Color Vision-Convert your 
Coleco Vision to a color termi­ 
nal. Never before has it been 
this inexpensive to add color 
output to your computer! For 
only $99.95 plus the inexpen­ 
sive Coleco Vision system you 
can have beautiful color output plus sound generation and two 
joysticks with built-in numeric keypad. 

The ColorVision attaches to the expander slot in the Coleco mao 
chine and interfaces to a computer by RS-232. The command pro· 
cessor in the Colorvision makes available the full use of all the 
Coleco Vision functions. 

Inside the ColorVision Users Guide you will find a complete 
and detailed explanation of all functions, supplemented by many 
clearly written programming examples in both BASIC and assem­ 
bly language. The screen format is 256x192 pixels, 16 colors and 
up to 32 sprites. Text mode gives a screen display of 24x40 user 
definable characters. Software provided includes a Sprite Editor 
and a full color Scenery Editor. 
To order, send check or money order. Call for COD. Price­ 
ColorVision-$99.95 
RS-232 cable-24.95 Please add $4.00 for postage-handling. 
Thank you. 
Harrison R&D 
9802 Sagequeen, Houston, Tx. 77089 
ph 713-488-6828 or 485-7107 

CIRCLE 27 ON READER SERVICE CARD 



Dear Mr. Libes: 
Dan Dugan's comments on the 

DIMS system and the Osborne 1 are 

well taken, but there is a different solu­ 
tion. As noted in the review last May, 
the DIMS system is modular. By judi­ 
ciously choosing which modules to· put 
on the working disk-hardly any data­ 
base will need all of the modules, cer­ 
tainly not in anyone working session. 
You can make enough space even on a 
90K Osborne·l single-density disk for a 
respectable database. For many opera­ 
tions DGET and DLETTERS are not 
needed. By eliminating those two files 
and the "sample" format files you can 
get the overhead down to 50K, leaving 
room for a 40K data file. Eliminating 
DCFORM and the DHELP.DOC saves 
another 14K. 

I'll admit there are some trade-offs 
in convenience when using a single-den­ 
sity Osborne 1, but the price-to-perfor­ 
mance ratio was fantastic when the Os­ 
borne came out and was still impossible 
to even approach when I bought mine in 
July of 1982. (Okay, I'll admit: I had 
mine upgraded to DD and added the 
80/104 column option. But I could sur­ 
vive without either. This letter was writ­ 
ten looking at the little 52-column 
screen. My only real gripe is the failure 
to put the "INSERT ON" flag where I 
could see it without scrolling!) 

Benjamin H. Cohen 
Box 1674 

Chicago, IL 60690 

tEnERS 
Continued from page 54 
editors, and produced a "What you see 
is what you got" editor. 

My company has no plans to mar­ 
ket this editor, as it has already returned 
our effort tenfold. Those who receive it 
may use it with our blessings! 

Richard J. Henry, Sr. 
Logic Systems of Iowa 

1716 4th Ave. SE 
Cedar Rapids, IA 52403 

8·100 
C&\N CIGITAL 

20655 HATHAWAY AVENUE 
HAYWARD, CA 94541 • (415) 887-5711 

THE 

4BBo~ 
IEEE 488 TO 8-100 INTERFACE 

• Controls IEEE 488 (HPIB) Instruments with 
an 8-100 computer 

• Acts as controller or device 
• Basic and assembly language drivers supplied 
• Meets IEEE 696 specification 
• Industrial quality burned in and tested 
• Up to 125K bytes/sec under software control 
• 3 parallel ports (8255-5) 
• $375 

CIRCLE 66 ON READER SERVICE CARD 

TimeEPROMmer, 
the S-IOO CPIM* compatible 
programmer that's useful every 
second of every day. A real time 
calendar/clock with lithium battery 
and an EPROM programmer that programs 
all popular eproms. Unbeatable price/performance 
ratio. Features designed for easy operation. 
Eprom Programmer: Port addressable. 
Read, Verify, Program, and Disk transfer. Handles up to 28 pins. 
Power generated and controlled on board. All software and documentation 
included. Assembled units tested with burn in. 
Real Time Calendar/Clock: Complete time counting functions with 
CMOS LSI. Allows up to 6 months power down use. Independently port 
addressable. 

TimEPROMmer BB & software & manual $75 
TimEPROMmer Kit & software & manual $195 
TimEPROMmer A & T software & manual $295 
Our DISK CONTROL UNIT that turns 8" drives off 
when not being accessed. State drive. 
DCU, kit & manual _ .. . $29.95 
DCU, A & T & manual . . $49.95 
P & H $2. NYS add tax. 
CP/M is TM. of Digital Research 

OPI'RONICS TECHNOLOGY 
P.O. Box 81 Pittsford, NY 14534 (716) 377-0369 

CIRCLE 188 ON READER SERVICE CARD 
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hat is dBASE II, a 
database manage­ 
ment tool or a pro­ 
gramming lan­ 
guage? Rather than 
fitting neatly into ei­ 
ther category, 
dBASE II can be de­ 

scribed more accurately as a cleverly in­ 
terwoverr system consisting of interpret­ 
er language created specifically to work 
with a disk-based database, a database 
management system, and a set of utili­ 
ties to create, manipulate and output a 
database and related programs. The en­ 
tire package is carefully groomed and 
orchestrated to work together as a 
whole; it is also designed for use by both 
programmers and nonprogrammers. 

Only a few short years ago the mi­ 
crocomputer industry was faced with a 
dilemma. Hardware was available at a 
price that was affordable by both small 
businesses and home computerists alike, 
but there was precious little in the way 
of software for nontechnical people. 
Meeting the needs of the nonprogram­ 
mer meant instant success for packages 
like WordStar, VisiCalc and dBASE II, 
and they soon became industry stan­ 
dards. Of the areas covered by these 
three software packages (word process­ 
ing, spread sheets and database manag­ 
ers), only dBASE II continues to have 
little in the way of real competition. 

The major appeal of dBASE II 
however, lies in its ability to manage a 
database. Dealing with large amounts of 
data is now part of daily life, and being 
able to quickly put your hands on the 
data you need is a valuable feature. The 
corollary of this fact, however, is not al­ 
ways apparent to computer novices: if a 
database is not properly managed, there 
is no fast and easy way to find and re­ 
trieve a specific piece of data. 

There are, in effect, only three ways 
to find and retrieve data from a list of 
data items. One way is do a sequential 
read, but of course this has a distinct 
disadvantage: it takes too long! Another 
way is to sort the data and then search 
through it, but the disadvantage of this 
method is that once you add more data, 
you have to sort everything all over 
again. The most efficient way is to main­ 
tain index files which are pointers to the 
data. As new data are entered, indices 
are extracted and effectively "sorted." 
Individual data items - can then be re­ 
trieved by B + trees, hash tables, binary 
trees and other such techniques. The 
problem with all these methods is that 
they each require the ability to program; 
the last, and most efficient method in­ 
volves numerous sophisticated pro­ 
gramming techniques. 

dBASE II utilizes complex pro­ 
gramming techniques of which the user 

never needs to be aware. In particular, a 
B+tree hierarchical data structure for 
manipulating its indices. The B+ tree is 
the backbone of file systems such as 
VSAM and ISAM, well-known on 
mainframes for many years and more 
recently introduced to the micro in Dig­ 
ital Research's Access Manager (AM- 
80 and AM-86). This very sophisticated 
method of index organization make it 
possible to search through tens of thou­ 
sands of records and to find a specific 
piece of information with only a few 
probes, thus reducing search time to a 
matter of microseconds. In dBASE II, 
the user does not see a hierarchical data 
index manager, but rather a relational 
database, one organized with all fields 
related to neighboring fields. 

You can not only manage a data­ 
base with dBAsE II, you can create one 
as well. The user simply requests 
dBASE II to "create," and the host 
computer starts a dialogue with the 
user, asking for information about what 
the database fields are going to look like. 
There are only three data types in 
dBASE II: character, numeric and logi­ 
cal. It takes only a short time to learn 
how to enter the required information 
about the description of the data fields. 

The data can then be manipulated 
in any number of ways, e.g.: they can be 
sorted and searched, two requirements 
for any data retrieval system. Searching 
is accomplished on a parameterized ba­ 
sis. By carefully "wording" a request for 
data, specific information can be 
gleaned without burying the user in a 
mountain of worthless data. There is no 

reason for dBASE II users to become 
"buried in data but starved for informa­ 
tion." In fact, your information requests 
can be quite specific. For example, if one 
of the dBASE II databases contained 
the results of the year's sales of a compa­ 
ny, you could request the total sales of 
an individual salesman over a specific 
period of time within a limited area. Not 
only could you retrieve this information 
quickly, it could be done without pro­ 
gramming and with only two or three 
command lines. 

Everything in dBASE II is geared 
to the care and feeding of the database. 
Any business or organization has two 
primary purposes: the service or prod­ 
uct with which it deals, and the daily 
tasks involved in handling the data gen­ 
erated throughout the course of opera­ 
tion. dBASE II is ideally suited to the 
needs of handling the information pro­ 
cessing of a business, particularly 
because databases can be created and 
manipulated by users with no program­ 
ming knowledge. 

Once the user has created a data 
structure, he may freely input data. This 
can be done with the aid of extensive 
editing capabilities. Similar to 
W ordStar in nature but not in scope, 
dBASE II has full cursor control plus 
the ability to delete and/or overstrike 
characters within any field. The editor 
also has the capability to scroll forwards 
or backwards through the database. 

Files can be copied in whole or in 
part, selectively or indiscriminately. 
Most commands have the capability of 
filtering the data. The choice of scope is 
almost always given, thus limiting a 
command to one record, expanding its 
scope to the next or last n records, or 
working on the entire file. Through the 
use of the usual logical operators (equal, 
not equal; less than, greater than and so 
forth) coupled with the Boolean and, or 
and not, very selective filtering is possi­ 
ble in passing data from one file to an­ 
other or even out to report forms. For 
example, eligible bachelors could re­ 
quest a list of all the single ladies over 20 
but under 50, living in the cities of Arca­ 
dia and Rosemead, but not south of Val­ 
ley Boulevard, to be found in the next 
100 records. This would take just one 
command. Fields of one database can be 
replaced with those of another. Single 
commands will select the number of 
records meeting a specific description 
on any number of numeric fields. 

Additionally, dBASE II has the 
ability to write reports. Sometimes it 
seems that businesses are fueled by re­ 
ports, and certainly companies working 
on government contracts generate as 
'much paperwork as finished product! 
Using dBASE II, you can write reports 
faster than with any other piece of soft- 
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ware I know. Like file creation, report 
writing is handled nonprogrammati­ 
cally by a dialogue. It asks the user how 
many fields, what their width is, what is 
in the fields by name, and so on. It will 
also ask for the title of the report and 
whether you want totals and subtotals. 
Once the dialogue is finished, dBASE II 
will automatically generate your report 
with a choice of screen or printer out­ 
put. A side benefit is that the format of 
the report is permanently stored as a 
disk file: the next time a report has to be 
written, the report form generation pro­ 
cess need not be repeated. Although re­ 
ports created by dBASE II are some­ 
what limited in scope, the ease with 
which they can be written makes up for 
any limitations. 

dBISE II as a programming language 
Although much of the appeal of 

dBASE II is due to its ability to function 
interactively (referred to as the "inter­ 
mediate mode"), dBASE II is also a 
fully developed programming language 
with its own interpreter. It has a do­ 
while, a looping construct, a fully 
developed if-else that can be nested to 
any reasonable depth, and a fine "case" 
structure for multiple branching. It is 
not a structured language because 
interpreters are not capable of struc­ 
tured constructs, but it gains a certain 
degree of structure by the use of 
"processes"-a "process" is a dBASE 
II program that is invoked by another 
dBASE II program. The purpose of this 
is to allow the programmer to segment 
his programming tasks and cut them 
down to size, the philosophy being simi­ 
lar to the "divide and conquer" method 
of structured languages. 

On the other hand, dBASE II does 
have certain limitations as a program­ 
ming language. It has no unqualified 
GOTO (because no line numbers or la­ 
bels are used); there are neither user-de­ 
fined functions nor arrays. Also, it is an 
interpreter, so you can't expect the 
speed of a compiler. Nevertheless, even 
with these limitations, dBASE II is a 
competitive programming language. 
The reason is simple: no other language 
available on micros has the built-in ca­ 
pabilities of a database manager. 

It's true that micro versions of 
PL/I (DRI's PLlI-80 and PLlI-86) 
have indexed files built-in, but the 
ISAM and VSAM files present in the 
full set of PL/I are not available in the 
micro versions. You still have to write 
your own housekeeping routine for the 
index files such as the binary tree and so 
forth-hardly a casual undertaking. 
Access Manager, used in conjunction 
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with PL/I (or any of Digital Research's 
programming languages) creates and 
searches index files, and if your pro­ 
gram application involves a database 
beyond the capabilities of dBASE II 
(anything in excess of 32,000 records 
and 16 fields), certainly Access Manag­ 
er is the way to go. 

But dBASE II has advantages of its 
own to offer the professional program- 

Once a user has 
created a data 
structure, he mav 
add data free Iv. 
mer. First of all, it's a lot less work to 
bring up and use! If you're in a hurry, 
this is a consideration. Also, Access 
Manager is a database management 
"tool," so it is not free-standing the way 
dBASE II is. dBASE II gives you rigid­ 
ly formatted screens with protective 
fields, a professional quality screen. 
Data fields are accessible to the cursor 
with the advantage of full editing capa­ 
bilities in certain modes in dBASE II, 
while protected fields are displayed on 
the screen and the cursor cannot enter 
them. This feature can be found only in 
very sophisticated packages such as 
Display Manager (DRI's DM-80 and 
DM-86). A great deal of programming 
is saved because you don't have to set up 
the same file information from program 
to program. In other words, you spend a 
minimal amount oftime on disk output, 

relieving you of the burden of handling 
your disk writes. Also, because dBASE 
II is a relatively easy language to learn, 
when you train users to use your pro­ 
gram, you can take a little longer and 
also train them to maintain the code. 
Lastly, dBASE II is a common utility 
because it is often part of the "free" soft­ 
ware supplied with many computers at 
the time of purchase. Therefore, when 
you write a dBASE II program for a 
customer, the odds are that he already 
has the dBASE II package. 

Whether one is new to program­ 
ming or a "veteran," file handling slows 
down the programming process. In 
many languages files seem to be an af­ 
terthought. For example, file manipula­ 
tion in MBasic involves ponderous con­ 
versions on the part of the programmer. 
However, because of dBASE II's data 
management capabilities, many ardu­ 
ous file handling tasks are cut down to a 
minimum. It assumes all "valuables" 
are file names, unless you tell it other­ 
wise. No file housekeeping is done with­ 
in a program. You don't specify fields at 
any time in any of the programs-that is 
all handled by the creation of the file, 

is accomplished outside of the 
language. As a result, a change in the 
file's structure does not change any of 
the programs that use it. Files are 
dBASE Irs entire orientation, and this 
is exemplified by the way it stores mem­ 
ory variables. The command: 

store 1.98 to amount 

tells it like it is, notifying dBASE II that 
there is a variable called "amount" that 
will have the number 1.98 as its con­ 
tents. Thus there is none of the confu­ 
sion of using the equal sign "=" for 
both assignment and comparison: in 
dBASE II the equal sign is for compari­ 
son only. Files are created so effortlessly 
and accessed so painlessly that it is al­ 
most a surprise when the disk activity 
makes itself apparent by the noises of 
head movement. 

Looking for information is dBASE 
II's forte. The secret is the B + tree orga­ 
nization. Any or all file fields can be in­ 
dexed, and the index files are stored and 
quietly maintained. Data can thus be 
maintained within a file in the "as-en­ 
tered" order, but any field can be 
searched with lightning speed if the en­ 
tire file has been sorted on that field. In 
a B + tree, each indexed filed is sorted, 
in effect, by the index files. And more 
than one file can be dealt with at .the 
same time. Forexample, if one were to 
create a payroll program, a file of the 
employee names and hours worked 
could be opened as the primary file and 
read sequentially, guaranteeing that no 
employee would either be missed or 



STATE 
OF 
THE 
ART 

THE ULTIMATE DISK CONTROLLER 

ALL 
SIGNALS 

IEEE 
696 

(S-100) 

$299 
Assembled and Tested 

• Runs 5V4" and 8" drives simultaneously 
• Double Side, Double Density (1.4 MB 8") 
• On board extended address bus driver (16 Meg) 
• On board shadowable ROM (up to 8K) 

This controller was designed using the very latest in state-of-the-art technology. The board is 
made of highest quality epoxy-fiberglass and all components used are available "off the shelf" 

• 8 bit or 16 bit data bus 
• Low power consumption 
• Compatible with all 1771, 179X & 279X 
software 

• I/O mapped (does not take up any memory 
space) 

• Very fast - runs at maximum transfer rate 
(.5 Meg B) 

• Comes with free bios & instructions for you r 
CP/M 

• Reads & writes formats of the following 
systems: IBM 374q, System 34, I BM PC, 
Cromemco, Televideo, Morrow, Osborne, 
Kaypro, Lobo, Xerox,TRS 80 models 1,2,3, 
4, 12, 16 and· most other soft sectored 
systems 

• Comes with format program & other utilities 
including Bios for CP/M 2.2 
CP/M 2.2 w/Bios - $100.00 
CP/M 3.0 w/Bios - $250.00 

TO ORDER, PHONE: 

MICRO DESIGN ASSOCIATES, INC. 
25 S. 8th St. (314) 874-2777 
Columbia, MO 65201 
CIRCLE 85 ON READER SERVICE CARD 

1 YEAR WARRANTY! 
After warranty ser­ 
vice will never cost 
more than V1 the price 
of a new board. Re­ 
placements shipped 
within 24 hours. 

MANUAL - $15.00 - Deductible From Purchase of Board 
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paid twice. The related files, such as rate 
files and year-to-date files, could be 
accessed at random by the use of indi­ 
ces, while a period payroll file could be 
created sequentially as well. 

Mail lists, charts of accounts, order 
entry, inventory, payables, receivables 
and even general ledger can be pro­ 
grammed in dBASE II. Because dBASE 
II is free-standing, this can be done 
without the need of any other software 
package (except the operating system, 
of course). Many professional program­ 
mers and small systems analysts, myself 
included, find that dBASE II can be 
used quite effectively for the rapid de­ 
velopment of entire small system pack­ 
ages. For example, it is not uncommon 
for a consultant to generate 70,000 lines 
of code in just a few months, which is 
complex enough to fully automate office 
procedures that were previously han­ 
dled inefficiently by many people. I 
know of one case where a month's work 
by a number of clerks was reduced to a 
few hours of data entry and run in a 
matter of minutes. The capability of the 
programs generated in dBASE II is lim­ 
ited only by the programmer's ability 
and imagination and the finite number 
of records that can be handled. In addi­ 
tion, besides being a quick and inexpen­ 
sive alternative for the professional, it is 
easily understood by the customer. As 
I've already mentioned, with a mini­ 
mum amount of training, the customer 
can learn to maintain his own system. 

Some general comments on the 
influence of dBASE II in the industry 

Today dBASE II is found every­ 
where. When an individual buys a mi­ 
crocomputer, he expects that machine 
to come equipped with software, and in­ 
formed buyers look for defacto standard 
programs and utilities. An example of a 
well-balanced software package would 
include CBasic or MBasic, WordStar, 
VisiCalc or SuperCalc, and dBASE II. 
Large system suppliers, such as Gifford 
Computer Systems, supply dBASE II 
already installed and integrated within 
the system. It is also widely used within 
many industry environments such as 
JPL. 

dBASE II education is proliferat­ 
ing rapidly outside of university envi­ 
ronments, particularly in the business 
world. At computer training centers 
like ACT (Accelerated Computer 
Training) in Los Angeles, dBASE II 
classes are offered weekly as well as 
many other computer classes. They are 
primarily designed to introduce people 
in the business world to computer sub­ 
jects in a comprehensive but rapid man- 

60 Microsystems February 1984 

ner, and the most popular class by far is 
dBASE II. Significantly, programming 
languages like Basic and Pascal are 
much less in demand. 

Books on dBASE II are beginning 
to appear. Last year Everymans's Data­ 
base Primer by Robert Byers was initial­ 
ly published by Ashton-Tate, and now 
Reston, a division of Prentice-Hall, is 
publishing the book. Reston is coming 
out with another dBASE II book very 
soon. Sybex will be offering a dBASE II 
book entitled "Understanding dBASE 
II"by Alan Simpson, in a few months as 
well. The presence of dBASE II com­ 
puter books on the market gives users 

bUilt-in 
iDes of ada 
manager. 

the opportunity for self-education, a vi­ 
tal ingredient to the continued success 
of any piece of software. 

Anything as well accepted in the 
marketpalce as dBASE II ensures that a 
contingent of complementary packages. 
will be offered in abundance, all de­ 
signed to work with and enhance it. 
Quick-coding packages, graphing pack­ 
ages, scientific packages and numerous 

others are available in abundance. 
dBASE II is capable of standing on its 
own feet, so some of these extra pack­ 
ages are not really necessary: the money 
for them would often be better spent 
buying something like a printer! How­ 
ever, some of them are quite handy, 
such as the scientific extensions. 

No other dBASE II imitators come 
close to the power of the original, as far 
as I know. The potential use of dBASE 
II as a database system development 
language is tremendous. For more com­ 
plex programming applications, Access 
Manager, used in conjunction with one 
of Digital Research's languages offers 
an enviable amount of programming 
power which will "outperform" dBASE 
II in many ways; a comparison of the 
two is not really viable, because they are 
not in the same league. Superb in its own 
right, a database management tool like 
AM-80 requires the knowledge of a 
trained programmer to handle it. It is 
not free standing, requires the use of a 
programming language to go with it, 
and it can't store a single character of in­ 
formation on its own. Depending on the 
application, dBASE II is a better choice. 
For example, as a consultant I have fre­ 
quently advised individuals and busi­ 
nessmen to have their first database sys­ 
tems developed in dBASE II. The 
system can be rapidly developed, thus 

. reducing consultant fees. The customer 
has the advantage of gaining experience 
with a computer while running it, and if 
it should become too slow or his needs 
start to exceed the record capability of 
dBASE II, a more sophisticated data­ 
base system can be developed with a 
high level language and Access Manag­ 
er. The money he'd already have made 
with the dBASE II system usually more 
than pays for the development of a more 
sophisticated system; because the algo­ 
rithms have already been worked out, 
tried and tested, the cost of creating a 
professional database management sys­ 
tem is substantially reduced. 

Since dBASE II is an interpreter, 
there are two resulting obstacles that in­ 
hibit its use as a major development lan­ 
guage by professional programmers. 
First of all, interpreter source code is al­ 
ways available. This is a mixed blessing 
because the code is open to piracy, the 
bane of the industry. However, Ashton­ 
Tate offers an encryption capability to 
overcome this. Secondly, the B+tree as 
the core of dBASE II is the fastest meth­ 
od of data organization and retrieval 
you could hope for, but interpreted code 
leaves a bit to be desired in the way of 
speed! Hardware modifications can 
overcome this, however. One of my cli­ 
ents ran a dBASE II program to replace 
the files of 2,000 records on a 
CompuPro 8085/8088 with Qume DT8 





IT'S A DATABASE 
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drives, and that took about an hour. The 
addition of a Gifford hard-disk system 
to the 8085/8088 front-end board re­ 
sulted in a program run of five minutes. 
In this case the cost of both the hard 
disk and the controller was well justified 
by the time saved in not having to wres- 
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dBASE II will have 
a lasting enect 
on the induSbV. 

tie with the slower floppy disk drives. In 
spite of these limitations, the saving 
grace of dBASE II is that it is a fast, effi­ 
cient way to create a program that is 
database-oriented. In many cases cod­ 
ing time can be cut to a quarter of what 
it would take using conventional pro­ 
gramming languages, especially if you 
have to create your own tools. 

That dBASE II is a definite influ­ 
ence in the industry is aptly demonstrat­ 
ed by a new utility offered by George 
Eberhard, creator of Computer Innova­ 
tions CI-C86 16-bit C compiler. This 
utility is called "<lto dBASE II," and it 
provides read, write and update capabil­ 
ities to dBASE II format file systems. 
Because most software packages are be­ 
ing written in C these days, the impor­ 
tance of this utility is readily apparent. 
This utility would enable the program­ 
mer to access dBASE II files from an­ 
other language, and in the immediate 
future we will be seeing many other 
such utilities. Perhaps the ultimate tes­ 
tament of dBASE II's acceptance as an 
industry standard is the fact that it is 
used regularly by the Department of 
Defense. An innovative software utility, 
dBASE II is not only here to stay, its in­ 
fluence will continue to affect a large 
portion of the computer industry for 
years to come. f!I 

For more information, contact 
Ashton-Tate 
10150 W Jefferson 
Culver City, CA 90230 
(213) 930-1289 
CIRCLE 322 ON READER SERVICE CARD 

Bruce Hunter, 1020 South Jenifer, Glen­ 
dora CA 91740. 



DISK MAKER@) 
MAKES FIFTY 
DIFFERENT 
DISKS 

Solving the 5V4" Disk Hassle 

Frustrated with the multitude of 5%" Disk Formats? 
Missing sales because you don't have the right format? 

Wasting time downloading software? 

Solution: Disk Maker I 

YOUR BENEFITS DISK MAKER II@) 
• No more time consuming downloading. - Finding two computers, 
connecting them, getting a modem program running in each com­ 
puter, and then waiting becomes a thing of the past. 

• From yours to theirs - Your customer needs software on his XYZ 
but you have it on ABC. Disk Maker does the conversion - at disk 
speed. 

Complete standalone Disk Maker II base 
unit includes one 8" DSDD disk drive, one 
48 tpi 5Y4" DSDD disk drive, 6 MHZ 
Z80e, 64K CP/M system with Disk Maker 
software. An additional 8" drive, a 96 tpi 
DSDD drive and a 10M hard disk are 
available as options. Just plug in your 
terminal and make disks! Base unit: 
$2995.00 • One to Many - Disk Maker can provide disks in any of over FIFTY 

formats. And the number of formats is increasing monthly. 

.._ .. _,.. .• , .• formats can I make? , . , 
FIFTY formats. Osborne, Cromemco, DEC Rainbow 

and VT180. Epson, Sanyo, TI, Xerox, Eagle, Archives, KayPro, 
NEC, IBM PC (CP/M 86), SuperBrain, Otrona Attache, Zenith 
Z-100, Heath (Soft Sector) and TeleVideo to name just a few. And 
new formats as they are added. 

What is Disk Milker H 
Disk Maker is a product which allows you to format. . write 
over FIFTY popular 5V4" disk formats on your existing S-1OO 
computer.' 

What is included? . 
• An 5-100 Floppy Disk Controller Board - supports 4 driv~, any 
combination of 5V4" or 8" - double-sided, double-densiW, 48 tpi 
or 96 tpi. And ext~ndable to the new 3" drives in the near future! 

• 48 tpl to SV4" Disk Drive - double-sided. double- 
dual drive c and power supply. A seco 

,., drive .is-optio, cableS included. t: .:');)' ,:,"" '>',:::1 ,,},,;,Lt 

• Powerful Disk a er Software. DMFORM, or 
- any of over FIFTY formats. DMSET automatically links Disk 
Maker with your CPlM system to create up to four addit!onaldisk 
drives on your system. You can then just copy any programs 
from your system's disk drives to Disk Maker's - using standard 
CP /M® utilities or Our enhanced Multiple Copy (MC) ~rogram. 

How much dOes it costt 
Disk Makeri; ,With 8-100 controller bo, a,rd; one 48 tpi DSDD 5Y4" 
disk' _ ual drive cabinet and power supply, cables and Disk 
Mak ' are is priced at $1.,.500.oo! (plus shipping.) Please 
noli ' .. " " " no ~r format charge. AU rrently aYail- 

, able , royjded at no extra charge. Future s updates are. 
only ;00. " . 

Opti(,)ns:' " 
96 tpi DSDD 5V4" drive: $385.00 
8" DSDD drive/power supply & cabinet: $840,00. 

TM - CP/M, CPIM 86 - Digital Research, Disk Maker- New Generation Systems 
NEW 
GENERATION 
SYSTEMS, inc. 

1800 Michael Faraday Drive - Suite 206 - Reston, VA 22090 

(703) 471-5598 • (800) 368-3359 
CIRCLE 123 ON READER SERVICE CARD 



Super assemblers 
PiUS the world's 

largest selection of 
cross assemblers! 

Z·80 Macroassembler $49.50 
Power for larger programs! This 2500AD macro­ 
assembler includes: 
• Zilog Z-80 Macroassembler (with the same powerful 
features as all our assemblers) 

• powerful linker that will link up to 400 files 
• I ntel8080 to Zilog Z -80 Source Code Converter (to convert 
all your Intel source to Zilog Syntax in one simple step) 

• COM to Hex Converter (to convert yourobject files to Hex 
for PROM creation, etc.) 

• 52 page User Manual 
8086/88 Assembler 
with Translator $99.50 
Available for MSDOS, PC DOS, or CPM/86! This fully 
relocatable macroassemblerwill assemble and link code for 
MSDOS (PCDOS) AND CPM/86 on either a CPM/86 or 
MSDOS machine. This package also includes: 
• An 8080 to 8086 source code translator 
(no limit on program size to translate) 

• A Z-80 to 8086 translator 
• 64 page user manual 
• 4 linkers included: 

-MSDOS produces. EXE file 
-CPM/86 produces .CMD file 
-Pure object code generation 
-Object code:and address information only 

Linker features: 
• Links up to 128 files 
• Submit mode invocation 
• Code, Data Stack and extra segments 
• Handles complex overlays 

• Written in assembly language for fast assemblies. 

Z·8000 CrOSS Development 
Package $179.50 
Instant Z-8000 Software! This package allows devel­ 
opment and conversion of software for the Z8001, 
8002,8003 and 8004 based machines on a Z-80, Z-8000 

or 8086 machine. This powerful package includes: 
• a Z-80 to Z-8000 Assembly Language Source Code 
Translator . 

• an 8080 to Z-8000 Source Code Translator 
• Z-8000 Macro Cross Assembler 
• Linker and Loader 
• COM to Hex File Converter 
• a 100 page User Manual 
• a Zilog Z-8000 Technical Reference Manual 
The Translators provide Z-8000 source code from Intel 
8080 or Zilog Z-80 source code. This source code 
expansion is from 2% to 11 %. The Translator outputs a 
worksheet and a Z-8000 source file. The worksheets 
show each line of 8080 Z-80 code, with notes to help the 
programmer to optimize performance, and further 
lower code expansion. It even comments lines it adds! 
The Z-8000 source code used by these packages are 
the unique 2500AD syntax using Zilog mnemonics, 
designed to make the transition from Z-80 code writing 
to Z-8000 easy. 

All 2500 AD Assemblers and Cross Assemblers 
support the following features: 
Relocatable Code-the packages include a 
versatile Linker that will link up to 128 files together, or 
just be used for external reference resolution. The 
Linker allows Submit Mode or Command Invocation. 
Large File Handling Capacity-the Assembler will 
process files as large as the disk storage device. All buf­ 
fers including the symbol table buffer overflow to disk. 
Powerful Macro Section-handles string 
comparisons during parameter substitutions. Recursion 
and nesting limited only by the amount of disk storage 
available. 
Conditional Assembly-allows up to 248 levels 
of nesting. 
Assembly Time Calculator-will perform calcula­ 
tions with up to 16 pending operands, using 16 or 32 Bit 
arithmetic (32 Bit only for 16 Bit products). The algebraic 
hierarchy may be changed through the use of parentheses. 



•.. --- 8086 and Z-SOOO XASM includes Source Code Translators---.., 
. . ZILOG IBM P.C. IBM P.C. . OLIVETTI I 

Z-80 SYSTEM 8000 8086/88 8086/88 M-20 I 
CP/M® UNIX MSDOS CP/M 86 PCOS I 

I 
I 
I 
I 
I 

Include files supported- 
Listing Control-allows listing of sections on the 
program with convenient assembly error detection 
overrides, along with assembly run time commands 
that may be used to dynamically change the listing 
mode during assembly. 
Hex File Converter, included-for those who 
have special requirements, and need to generate 
object code in this format. 
Plain English Error Messages­ 
System requirements for all programs: 
Z-80 CP/M 2.2 System with 64K RAM and at least a 96 

8086/88 ASM 
8086/88 XASM $179.50 $750.00 
Z-8000@)ASM 
Z-8000 XASM 

750.00 
179.50 

column printer is recommended. Or 8086/88 96K CP/M 
or MSDOS (PCDOS). 
Cross Assembler Special Features 
Z-8-256 User defined registers names, directive to 
engage UPC, Z-80 style syntax. 
8748-fully Intel source code compatible. 
8051-256 User defined register names, bit 
addressable naming allowed. 
6800 Family-absolute or relocatable modes, 
all addressing modes supported, Motorola syntax 
compatible. 
6502-Standard syntax or Z-80 type syntax 
supported, all addressing modes supported . 

$99.50 $99.50 
$179.50 
299.00 

179.50 179.50 
Z-80ASM 49.50 
Z-80XASM 500.00 79.50 79.50 79.50 
Z-8 XASM 79.50 500.00 79.50 79.50 79.50 
6502 XASM 79.50 500.00 79.50 79.50 79.50 
6800,2,8 XASM 79.50 500.00 79.50 79.50 79.50 
6801,03 XASM 79.50 500.00 79.50 79.50 79.50 
6805 XASM 79.50 500.00 79.50 79.50 79.50 
6809 XASM 99.50 600.00 99.50 99.50 99.50 
8748XASM 79.50 500.00 79.50 79.50 79.50 

.' 

8051 XASM 79.50 500.00 79.50 79.50 79.50 

Subtotal $-- s $ $ $ 
Name _ 
Company _ 
Address _ 
City State Zip _ 
Phone Ext. _ 
Make and model of computer system _ 

o C.O:D. (2500AD pays C.O.D. charges) 
o VISA or MasterCard #, Exp. Date (mo./yr.) 

TO ORDER. Simply circle the product or 
products you want in the price columns above, 
enter the subtotal at the bottom of that column 
and add up your total order. Don't forget 
shipping/handling. Total $ _ 
Che,~~ one: . shipping/handling o 8 Single Density ($6.50 per unit) $ _ o 5114" Osborne o IBM P.C. o Cartridge Tape Total Order $ _ 
DApple (Softcard) CP M" a reqrstered trademark of Drqrta! Research. Inc. 

Signature _ 

REII'r. 
L •• P.O. Box 441410, Aurora, CO 80014,303-752-4382 J 
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Using WordStar 
to munch 
those 
trailing blanks 

f you've ever used 
MailMerge to create a per­ 
sonalized letter based upon 
data in a file derived from a 
dBASE II file, you've prob­ 
ably run into the "trailing 
blanks" problem that re­ 
sults in unwanted spaces 

between words in your letter. This prob­ 
lem arises because of the following two 
peculiarities: 

1. The nature of the internal struc­ 
ture of .TXT files that dBASE II con­ 
structs from its own .DBF files. 

2. The requirement by MailMerge 
to have text fields surrounded by quota­ 
tion marks if the fields contain imbed­ 
ded commas. 

Before getting into the specifics of 
the problem, let's review a few facts 
about dBASE II. 

. To begin with, remember that 
dBASE II can create records with as 
many as 32 fields, but each one of-these 
fields has a fixed length that you define 
when you initially create the file struc­ 
ture. Each field, therefore, has exactly 
the same length from record to record. 
Any data field that is not completely 
filled with characters will automatically 
include trailing blanks. For example, 
suppose you have defined a character by Paul W, Heiser 
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field called SURNAME and have de­ 
fined the length of this field to be 10. If 
you put a l Oecharacter surname into 
this field, it will not be followed by trail­ 
ing blanks, since the surname fills up the 
entire field. On the other hand, if you 
put a surname like "Smith" into this 
field, the field will actually contain 
"Smith" plus five trailing blanks as fol­ 
lows (where the colons indicate the 
available field width): 

:Smi th 
Let's look at one more field exam­ 

ple before moving on. This is an exam­ 
ple where commas may be imbedded in 
the data. Suppose one of the fields in 
your dBASE II file is COMPANY, 
which you have defined as a character 
field of length 15. If you put a company 
name like "XYZ, Inc." into this field, 
there is one imbedded comma, and the 
field contains six trailing blanks as 
follows: 

:XYZ, Inc. 
There are two other characteristics 

of dBASE II files that should also be 
noted. One is that dBASE II does not 
insert carriage return/line feed charac­ 
ters at the end of records. The other is 
that dBASE II does not use commas as 
delimiters between fields (that is, as 
field separators). If you try looking at a 
dBASE II data file with a word proces­ 
sor like WordStar, you will notice that 
the entire data portion of the file ap- 



pears on a single line in WordS tar due to 
the absence of carriage return/line feed 
characters, except for a single carriage 
return at the end of the STRUCTURE 
portion of the file. 

Since I will later need a sample file 
to serve as illustration, let's consider a 
dBASE II file called COMPANY that 
has the following structure: 

STRUCTURE FOR FILE: COMPANY.DBF 
NUMBER OF RECORDS: 00000 

00/00/00 DATE OF LAST UPDATE: 
PRIMARY USE DATABASE 
FLD NAME TYPE 
001 COMPANY C 
002 SURNAME C 
003 FNAME C 
004 CITY C 
005 STATE C 
006 ZIP C 
•• TOTAL' • 

WIDTH DEC 
015 
010 
010 
014 
002 
005 

00057 

and let's assume that you have added 
the following data: 

REC'D COMPANY SURNAME 
XYZ, Inc. Smi th 

2 Brown Motors Brown 
3 Fabrics, Inc Gray 

FNAME CITY STATE ZIP 
Car I Topeka KS 66623 
Ha r r y Boston MA 02133 
Mar low Mi ami FL 33142 

The other iterri I will need for illustra­ 
tion is the form letter into which the 
above data will be merged from a file I 
will call DATAFILE.TXT derived 
from the COMPANY file. Let's sup­ 
pose the form letter is called 
FORM LET and is constructed as fol­ 
lows, using WordS tar: 

.. FORMLET 

.op 

.df datafi Ie. txt 

. rv company, surname, fname, city, 
state,zip 

Mr. &fname& &surname& 
&company& 
&c i t y&, &s tat e& &z i p& 

Dear Mr. &surname&: 
I am pleased to inform you that 
&company& has been voted 
company of the year. 
Congratulat ions! 

Sincerely, 
.pa 

dBASE II provides several ways 
for transforming one of its own data 
files into a structure that can be used by 
word processors, programming lan­ 
guagesand other database management 
packages. Let's look at two of these 
ways that are relevant to the problem. 

Assume that you are in dBASE II 
and that you have opened the 'COM­ 
P ANY' file. You can ask dBASE II to 
create a copy (which I will call 
'DATAFILE') that contains all the 

data from the 'COMPANY' file but has 
all text fields surrounded by quotation 
marks ("). You do this by giving the 
command: 
copy TO datafi Ie DELIMITED WITH" 

If you exit from dBASE II and look 
at the DA T AFILE. TXT file that 
dBASE II created (using, for example, 
the TYPE command in CP 1M), you 
will see the following: 

"XYZ, Inc. !t,"Smith ","Carl 
"Brown Motors ","Brown ","Harry 
"Fabrics, Inc.","Gray ","Marlow 
","Topeka ","KS","66623" 
","Boston ","MA","02133" 
","Miami ","FL","33142" 

Notice that the text in each field is 
surrounded by quotation marks and 
that all the trailing blanks have been in­ 
cluded in the new file. 

dBASEIlcan 
transform one of 
its own datafiles 
into a structure 
u bv 
word processors. 

The existence of these trailing 
blanks is what creates a problem for 
MailMerge when you print the 
FORMLET letter. This letter will ap­ 
pear as follows, since all the trailing 
blanks in the various fields will be 
printed: 

Smi th Mr. Car I 
XYZ, Inc. 
Topeka KS 66623 

Dear Mr. Smi th: 

I am pleased to inform you that 
XYZ, Inc. has been voted 
company of the year. 

Congratulat ions! 
Sincerely, 

Now let's look at the second of the 
two ways in which you might generate a 
file useable by MailMerge. This way 
does not result in the carryover of the 
trailing blanks. Assuming again that 
you are in dBASE II and the COMPA­ 
NY file is open, you may give the 

command: 

COpy TO dataf i Ie DELIMITED WITH, 

This time, if you exit from dBASE II 
and look at the DATAFILE.TXT file 
dBASE II created, you will see the 
following: 

XYZ, Inc., Smith, Carl, Topeka, 
KS, 66623 

Brown Motors, Brown, Harry, 
Boston, MA, 02133 

Fa b ric s, Inc., G ray, Ma r I ow, 
M i am i, F L, 33142 

On the surface, this appears to be 
more in line with the kind of structure 
that MailMerge requires since the trail­ 
ing blanks have disappeared, but if you 
look carefully you will see that the 
records contain varying numbers of 
commas because of the imbedded com­ 
mas in some of the field data. Each 
record contains six fields and should 
therefore contain five commas, but 
some of the records have six commas be­ 
cause of the comma that exists in some 
of the company names. 

This is not tolerable for 
MailMerge, which expects to see com­ 
mas only as field delimiters unless they 
are imbedded in text data and surround­ 
ed by quotation marks. 

Specifically, the form of the file 
that MailMerge wants to see is: 

"XYZ, Inc.", Smith, Carl, 
Topeka, KS, 66623 

Brown Motor~, Brown, Harry, 
B 0 s ton, MA, 02 133 

"F a b ric s, Inc.", G ray, Ma r low I 

Miami, FL, 33t42 

but it will also gladly settle for: 

"XYZ, Inc.","Smith","Carl", 
"Topeka","KS","66623" 

"Brown Motors","Brown","Harry", 
"Boston" ,"MA" ,"02133" 

"Fabr ies, Inc.","Gray","Mar low", 
"Miami","FL","33142 

It would really be convenient if 
dBASE II provided a command which 
combined the 

DELIMITED WITH" 
and the 

DELIMITED WITH, 
features so that the resulting file had no 
trailing blanks, had comma-delimited 
fields and had quotation marks sur­ 
rounding text containing imbedded 
commas. But such provision is not of­ 
fered by dBASE II. 

Until recently, my solution to this 
dilemma was to do the following: 

1. Create an intermediate file using 
the DELIMITED WITH" form of the 
command. 

2. Write a Basic program to read 
the intermediate file, strip the trailing 
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Continuedfrom page 67 
blanks from all the fields, and write a 
new file structured in the way that 
MailMerge expects to see it. 

This works, of course, but is not 
terribly convenient since the Basic pro­ 
gram must be tailored to the detailed 
structure of the file and therefore needs 
to be rewritten for every new file you 
create. 

I recently discovered that there is a 
much easier way to accomplish all this, 
using some of the capabilities of 
WordS tar. The process is as follows: 

1. Starting with the original COM­ 
P ANY file, create a new file using the 
command: 
COpy TO da t a f i I e DEL I M I TED WITH' , 

As you have seen, this results in a 
new file called DATAFILE.TXT, 
which appears as follows: 

"XYZ, Inc. ". "Srn it h '". "Ca r I 
!',"Topeka ","KS","6662311 

"Brown Motors ","Brown ","Harry 
","Boston ","MA","0213311 

"Fabrics, Inc. ","Gray ","Marlow 
","Miami ","FL","33142" 

2. Exit from dBASE II and call up 
WordS tar. 

3. Select the nondocument mode of 
WordS tar by typing 'N' at the NO­ 
FILE menu. 

4. Type DATAFILE.TXT when 
W ordStar asks for the name of the file to 
be edited. 

5. Use WordStar's find-and-replace 
command (~QA) and respond to the 
FIND question by typing two spaces 
followed by pressing RETURN. 

6. Respond to the REPLACE 
WITH question by simply pressing 
RETURN. 

7. Respond to the OPTIONS ques­ 
tion by typing GN (for Global and 
Change Without Asking) and pressing 
RETURN. 

Based on these instructions, 
W ordStar will now proceed to remove 
all occurrences of two consecutive 
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spaces without affecting any of the sin­ 
gle spaces. After WordS tar has finished 
doing this (and you may have to wait a 
while if the file is fairly large), the file 
will appear as follows: 

"XYZ, Inc.","Smith ","Carl", 
I'Topeka","KS","6662311 

"Brown Motors 1I,"Brown ", 
"Harry ","Boston","MA","0213311 

"Fabrics, Inc. ","Gray","Marlow", 
"Miami ","FL","33142 

This is almost what we want, but 
there are still a few places in the file 
where there is a single space followed by 
a quotation mark. To get rid of these, do 
the following: 

I. Again type ~ QA for FIND AND 
REPLACE. 

2. In response to the FIND ques­ 
tion, type a single space followed by a 
quotation mark ( ") then press the RE­ 
TURNkey. 

3. In response to the REPLACE 
WITH question, type only a quotation 
mark (") and press RETURN. 

4. In response to the OPTIONS 
question, again type GN and press 
RETURN. 

After WordStar has finished the 
FIND AND REPLACE process (dur­ 
ing which you can have another cup of 
coffee if the file is large), the final result 
will be: 

"XYZ, Inc.","Smith","Carl", 
"Topeka","KS","66623" 

"Brown Motors","Brown","Harry", 
"Boston","MA","021331' 

"Fabrics, Inc.","Gray","Marlow", 
"Miami","FL","33142" 

which can now be used by MailMerge to 
print your form letter without difficul­ 
ty. The resulting form letter will appear 
as follows: 

Mr. Carl Smith 
XYZ, Inc. 
Topeka, KS 66623 

Dear Mr. Smith: 
I am pleased to inform you that 
XYZ, Inc. has bee n V 0 ted 
company of the year 

Co n 9 rat u I at ion s ! 
Sincerely, 

which is, of course, what you want. 
If you are dealing with a large file 

that contains many long strings of 
spaces, you can speed up the process by 
removing the long strings first, and then 
working your way down to the two­ 
space strings, always being careful not 
to specify a single blank in response to 
the FIND question. 

For example, suppose there are 
many fields containing 20 or so consec­ 
utive blanks. After entering the FIND 
AND REPLACE mode by typing 

Answer the FIND 
que with 
(") to remove 

~ QA, press the space bar 20 times in re­ 
sponse to the FIND question, press RE­ 
TURN in response to the REPLACE 
WITH question, and select the GN op­ 
tions. This will result in the removal of 
all 20-space strings. Then repeat the 
process for IS-space strings. Continue 
to work your way down in this manner 
to two-space strings. 

When W ordStar has finished doing 
its thing, you will find that: 

A. Some 0 f the fie Ids are e x act I y 
as you want them. 

B. Some 0 f the fie Ids w i I I 
contain two sets of quotation 
marks separated by a single 
space (" "). 

C. Some of the fields wi II 
con t a i n two set s 0 f quo tat ion 
marks not separated by a 
space (" n) . 

D. The remaining fields wi I I 
contain a single space between 
the final field character and 
the terminating quotation mark. 

To eliminate the (" ") combina­ 
tions, type ~ QA, type (" ") in response 
to the FIND question, press RETURN 
in response to the REPLACE WITH 
question and, as usual, select the GN 
options. 

Do the same for the ('''') combina­ 
tions by typing ("") in response to the 
FIND question and RETURN in re­ 
sponse to the REPLACE WITH 
question. 

Finally, remove the single trailing 
blank (as in case D above) by typing 
( ") in response to the FIND question 
and (") in response to the REPLACE 
WITH question. Be sure to do this step 
last, otherwise you may find yourself 
with a single quotation mark between 
two field-delimiting commas and you'll 
have no way to get rid of it, short of re­ 
moving it manually with ~ G wherever 
it appears. 

This was obviously much more dif­ 
ficult to explain than to execute, but I 
think you will find it useful. f!J 

Paul W. Heiser, 225 Long Meadow Cir­ 
cle, Pittsford, NY 14534 . 
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ith so many 
software 
packages 
available 
for CP/M­ 
based mi­ 
crocomput­ 
ers, it is 

sometimes difficult to select just one for 
a particular task. Ideally, we'd like to in­ 
terface numerous software packages 
utilizing the strengths of each. In this 
article, I'll discuss interfaces among 
WordStar, MailMerge, dBASE II, 
Super Calc, MBasic, and CBasic (CB- 
80). 

You can interface any two software 
systems directly in most cases, but since 
this would create far too many combi­ 
nations to explain in one article, I will 
use dBASE II as the generai "go-be­ 
tween." I choose dBASE II because it is 
the easiest to work with. Each type of 
transfer will be discussed independent­ 
ly. I'll use the symbol (RET) to stand for 
"press the return key," so that you can 
identify individual commands typed on 
the screen. 

Make dBASE II 
to 
Star, 

SuperCalc, 
MBasic, and 
CBasic 

dBASE II to WordStar 
dBASE II allows you to print for­ 

matted reports from databases using the by Alan Simpson 
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REPORT command. Occasionally, you 
might want to embed a dBASE II report 
in a W ordStar document. This is not dif­ 
ficult. All you have to do is get dBASE 
II up and running. With the dBASE II 
dot (.) prompt showing, we SET AL­ 
TERNATE TO (any data file name), 
then SET ALTERNATE ON, and gen­ 
erate the REPORT. Then SET AL­ 
TERNATE OFF, and QUIT dBASE 
II. Now you can load your word proces­ 
sor and read the report database into the 
word processing system. Here is a typi­ 
cal scenario for this sort of transfer: 

A> DBASE (RET) 
(dot prompt appears) 
REPORT FORM FORMNAME (RET) 
(fill in report characteristics if 
necessary) 
SET ALTERNATE TO TRANSFER (RET) 
SET ALTERNATE ON (RET) 
REPORT FORM FORMNAME (RET) 
SET ALTERNATE OFF (RET) 
QUIT (RET) 
A> 

Let's say you want to pull the 
dBASE II report into a document called 
"MANUAL.TXT." In order to do this, 
you need to invoke W ordStar and get 
MANUAL.TXT into the edit mode. 
You can do so at the system level with 
the usual command: 

WS MANUAL. TXT (RET) 



Now position the cursor to the 
place in the document that you want the 
dBASE II report to appear. 
~KR 

W ordStar asks: 

NAME OF FILE TO READ? 

Reply: 

TRANSFER. TEXT (RET) 

and that's all there is to it. Don't forget 
to add drive assignments (e.g. 
B:TRANSFER.TXT) if you're working 
with multiple drives. 

dBASE II to MailMerge 
You may want to send a dBASE II 

file to WordS tar's MailMerge for print­ 
ing form letters. To do so, USE the mail­ 
ing list database, and COpy it to anoth­ 
er data file in MailMerge-readable form. 
In this example, we'll copy to a file 
named MM.TXT on the disk in Drive 
B. dBASE II allows you to copy its data 
files to other formats, including 
Mail Merge files, however, if you use the 
dBASE II command: 

COPY TO B: MM. TXT DELIM WITH 
(RET) 

the MailMerge file will only be OK as 
long as none of the fields has a comma 
embedded in it. A comma in a field will 
wreak havoc on form letters. The other 
option is to: 

COPY TO B: MM. TXT DELIM WITH 
" (RET) 

which puts quotation marks around 
each field, but unfortunately leaves the 
fields padded with blanks that will not 
format properly in the letter. The way I 
solved this problem was to write a sim­ 
ple Basic program which simply 
'un pads' the padded fields, and sets the 
long fields filled with blanks to nulls. 
Let's look at an example. 

Suppose we have a dBASE II file 
with 10 fields (LNAME, FNAME, TI­ 
TLE, COMPANY, ADDRESS, CITY, 
STATE, ZIP, PHONE, SALUTA­ 
TION). We want to get its data to a us­ 
able MailMerge file. In dBASE II, USE 
MAIL, and COPY TO B:MM.TXT 
DELIM WITH" . We then exit dBASE 
II (QUIT), and when the A> prompt 
reappears, we ask the operating system 
to TYPE MM. TXT. You will see some­ 
thing like this: 

"Reagan", "Ronn i e '". "Pres i dent 
" , "U nit e d S tat e S 0 f Arne ric a " I 

"1600 Pennsylvania Ave. 
","Washington ","D.C, ","01234 " 

"(123) 555-1212 
","Mr. President" 
"Zeppa ","Z. 1',1'009 
11 , " 1 2 3 A. St. "v " San 0 i ego "," CA 
","92122 ","(619) 453-7120 ", 
"Dr. Zeppa " 
"Frisbee ","Hobart ","Janitor 
","M.V. Co. ","P.O. Box 000 " 
"L a J 0 I I a "," CA "." 1 2 3 4 5 " 
"(000) 123-4567 
" , "Hoba r t " 

Basically the right data, but a mess. 
If you run the little program presented 
here, using either MBasic or IBM Basic 

dBISE II allows 
us to COPJI its 
data files to 
other formats, 
e.g. MailMerge. 
A, then type B:MM.TXT, we'll see the 
data file now looks like this: 

"Rea 9 an" , "Ro n n j e" , "P res ide n t " , 
"United States·of America","1600 
Pennsylvanla Ave.", 
"Washington","D.C. ","01234'1, 

"(123) 555-1212", 
"Mr. President" 
IIZeppol',I'Z,'1 "D09","", 
"123 A. St.", 
"San Diego","CA","92122", 
"(619) 453-7120"."Dr. Zeppo" 
"Frisbee","Hobart","Janitor", 
"Micro Diabolical Incorp. ","P.O. 
Box 000"." L a J 0 I I a" j "CA" j " 1 2345" j 

(000) 123-4567","Hobart" 

A more palatable format for 
MailMerge to work with. Here is the 
Basic program: 

1 0 REM 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It 'It * 
Remove trai I ing blanks from 
MM f i I es. 

20 PRINT "Prepar ing Mai IMerge 
F i Ie" 

30 OPEN "I" ,#1, "MM.TXT" 
40 OPEN "0" ,#2, "TEMP.DAT" 
50 DIM F$( 10) 
60 WHILE NOT EOF (1) 
70 INPUT #1, F$ ( 1 ) ,F$ (2) ,F$ (3) , 

F$(4) ,F$(5) ,F$(6) ,F$(7), 
F$(8),F$(9),F$(10) 

80 FOR IL%=1 TO 10 
90 SPOT%=INSTR(I,F$(IL%)," ") 

100 IF SPOT%)1 THEN F$( IL%)=LEFT 
$ (F$ ( I L%) ,SPOT%- 1 

110 IF SPOT%=1 THEN F$( IL%)="" 
120 NEXT IL% 
130 WRITE #2,F$(I),F$(2),F$(3), 

F$(4) ,F$(5) ,F$(6) ,F$(7), 

F$(8) ,F$(9) ,F$( 10) 
140 WEND 
150 CLOSE 
160 KILL "MM. TXT" 
170 NAME "TEMP.DAT" AS "MM.TXT" 
175 KILL "TEMP.DAT" 
180 PRINT "DONE" 

Lines 70 and 130 are actually one 
long line each, but I had to break them 
into two lines to fit them on the page. 
Don't do this in Basic, and don't try to 
put in the blank lines I've left between 
the routines in the program. 

The system is set up for 10 fields 
[DIM F$(10), and in the INPUT # and 
WRITE# commands. If you have 
more or fewer fields, you'll have to 
change these lines, as well as the upper­ 
range of the for-next loop in line 80 
(FOR IL% = 1 TO 10). Also note that 
in line 90 there are two blanks between 
the quotation marks ("bb"), NOT one. 
Don't change this, or you'll get some 
pretty unpleasant results. 

Now MailMerge can access the 
data file MM.TXT to create form let­ 
ters. You naturally have to create the 
form letter in W ordStar to read the new 
MailMerge file. The following 
W ordStar dot commands at the top of 
the form letter will read the MailMerge 
file properly: 

.OP 

.DF B:MM.TXT 

.RV LNAME,FNAME,ADDRESS, 
CITY,STATE,ZIP,PHONE 

&FNAME& &LNAME& 
&T I TLE& 
&COMPANY& 
&ADDRESS& 
&CITY&, &STATE& $ZIP& 
&PHONE& 
Dear &SALUTATION& 

(body of letter here) 

After the form letter has been cre­ 
ated and saved, you merely need to print 
it using WordStar's Merge-Print 
Option. 

If you already have a MailMerge 
file and are trying to get it into dBASE 
II, this, too is feasible. Let's assume that 
the MailMerge file is currently named 
"MM.DAT." You need to go into 
dBASE II and CREATE an empty file 
with the CREATE command. Struc­ 
ture it so that it has the same fields as 
your Mail Merge file. When dBASE II 
asks "INPUT DATA NOW?" say 
"no." Then USE the newly created 
database, and: 

APPEND FROM MM DAT DELIMITED 
(RET) 

You can now SORT your Mail­ 
Merge file or do whatever you please 
with it in dBASE II. To get it from a 
dBASE II file back to a MailMerge file, 
follow the example above. 
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BANISH GREMLINS 
Continued from page 71 
dBASE II to SuperCalc 

SuperCalc stores its data files in a 
format which causes dBASE II and 
WordStar to gag when they try to read 
in one of its data files. The solution to 
this problem is to create an ASCII ver­ 
sion of the SuperCalc file that dBASE II 
and WordS tar can swallow. It goes 
something like this. First load 
SuperCalc and read in the desired file 
with the usual /L command. Next, get 
rid of borders using the /Global Border 
command. Then create an ASCII file of 
the data in SuperCalc. To do so, use the 
/0 as usual. Use the D for (D)isplay, 
and inform SuperCalc of the range (e.g. 
Al:E20). Then a prompt will ask if you 
want the data output to screen, printer 
or disk. Choose D for disk. When 
SuperCalc asks for the file name, give it 
any name you wish. We'll use 
"DBCALC" for our example. 
SuperCalc will add the extension 
".PRN" to the field name. If you want 
to store the DBCALC file on Drive B, 
use the B:DBCALC format as usual. 
Then quit SuperCalc so that the A> 
prompt reappears. 

Now, load up WordS tar and name 
your document. Then, just use a - KR 
to READ in your SuperCalc file. When 
W ordStar asks for the name of the file to 
read, give it the full name 
(B:DBCALC.PRN) and that's it. 

I'm afraid that I do not have the 
slightest idea of how to get dBASE II 
files into SuperCalc files. I think 
SORCIM has a software package avail­ 
able that can help with this. If you'd 
rather do it yourself, rumor has it that 
Super Calc is written in Pascal. 

People with limited disk storage ca­ 
pacity may have to juggle files around a 
bit. If your SuperCalc file and WordS tar 
document are on separate disks, do Step 
I above with SuperCalc in Drive A, and 
the SuperCalc data file disk in Drive B. 
When done, remove both disks, put 
your WordStar document disk in B, 
your CP/M system disk in Drive A, and 
type a control-C (to keep the BDOS er­ 
rors away). Type PIP, and press RE­ 
TURN. When you get the * prompt, re­ 
move the CP/M system disk from Drive 
A, and put in the SuperCalc data file 
disk (the one with B:DBCALC on it.) 
Type B: = DBCALC.PRN (or whatever 
you've named your file), and over it 
goes. Your W ordStar document disk 
now has your WordStar-readable 
Super Calc file on it. 

Then Step 2 is performed with 
WordS tar in Drive A, and the 
WordStar document disk in Drive B. It 
sounds like a bit of an ordeal, I know, 
but hard disks still cost several grand! 
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At the end of this procedure 
DBCALC.PRN finally exists as an 
ASCII file, and can be read directly into 
a WordS tar document. To get this file 
into dBASE II requires a little more 
juggling. 

First, you must load dBASE II so 
that the dot prompt is showing. Then, 
CREATE a database that will pull in 
the SuperCalc file. The database you 
create must have a field for each column 
in the SuperCalc file. In our example we 
have five columns (I know this because 
the range I asked to have Super Calc 
output was from Al to E20). You need 
to be careful about data types and 
widths here. The dBASE II field widths 
must be IDENTICAL to the SuperCalc 

and 
g on 
SuperCalc files. 

column widths. Placing SuperCalc's 
cursor under each column individually 
will show each column's width down 
near the left-hand corner of the screen. 

Let's say your SuperCalc file had 
the first field as account number, the 
second as account title, the third as 
MTD balalnce, the fourth a QTD bal­ 
ance, the fifth field as YTD balance. 
You would need to structure our 
DBASE II file as follows: 

FIELD NAME.TYPE,WIDTH,DECIMAL 
PLACES 

001 ACCNO,N,6,2 
002 TITLE,C,20,0 
003 MTD,N,12,2 
004 QTD,N,12,2 
005 YTD,N,12,2 
006 

INPUT DATA NOW? (RET) 

Now you need to USE this newly 
created file and: 
APPEND FROM B:DBCALC.PRN SDF (RET) 

And now you can dBASE II a copy 
of your SuperCalc file to our hearts' 
content. 

dBASE II to MBasic 
The Basic language allows you to 

create data files with either variable­ 
length records (sequential files), or 

fixed-length records (random access 
data files). To send dBASE II files to 
MBasic sequential files, type: 
copy TO BASIC DAT SAF DELIMITED 
WITH ' (RET) 

To read Basic sequential data files 
into dBASE II, load up dBASE II, and' 
CREATE a database with a structure 
that matches the Basic file. Then, just 
type: 
APPEND FROM BASIC.DAT DELIMITED 
(RET) 

dBASE II will then treat the new ver­ 
sion of the Basic data file as one of its 
own. MailMerge can read MBasic se­ 
quential data files directly. 

MBasic random access files may 
present more of a problem. MBasic 
stores its random access files in binary 
notation, undelimited with fixed field 
lengths and no carriage return/line feed 
at the end. This is indeed a problem. The 
easiest method for getting an MBasic 
random access file into a dBASE II 
database might be to first create a se­ 
quential file from the random access file 
in Basic, then just read the data into 
dBASE II using the commands de­ 
scribed above. Since the EOF function 
does not work properly with MBasic 
random access files, we've flagged the 
last record on the file as having a zero 
(0) as the last individual's last name. An 
MBasic program capable of performing 
such a feat looks like this: 

10 REM •••••••••• Send random 
access data to a sequential 
f i Ie 

20 OPEN "R", #1, "RF I LE. DAT" , 
60 

25 FIELD #1,20 AS Fl$, 10 AS 
F2$,15 AS F3$, 9 AS F4$, 5 
AS F5$, 10 AS F6$, 30 AS F7$ 

30 OPEN "0", #2, "SF I LE. DAT" 
40 FOR REC% = 1 TO 90000 
50 GOSUB 1000 :REM Read next 

RIA record 
55 REM****************Assumes 

a zero marks the last record 
60 IF LEFT$(LNAME$,1)="0" 

THEN 100 
70 WRITE #2, LNAME$,FNAME$, 

ADDRESS$,CITY$,STATE$,ZIP$, 
PHONE$ 

80 NEXT REC% 
90 REM ••••••••• Done wi th 

trans fer 
100 CLOSE 
110 SYSTEM 

1000 REM ••••••• Read random 
access record number REC%. 

1010 GET #1,REC% 
1020 LNAME$=Fl$ 
1030 FNAME$=F2$ 
1040 ADDRESS$=F3$ 
1050 CITY$=F4$ 
1060 STATE$=F5% 
1070 ZIP$=F6$ 
1080 PHONE$=?$ 
1090 RETURN 



To send dBASE II data into an 
MBasic random access file, use the 
COpy command mentioned above, 
then treat it as a sequential file, and 
write an MBasic program to translate 
the MBasic sequential file to an MBasic 
random file. Here's the MBasic code for 
that: 

10 REM··········Send Sequential 
d a tat 0 a ran d am f i Ie. 

20 OPEN "R", #1, "RFILE.DAT;', 
60 

25 FIELD #1,20 AS F1$, 10 AS 
F2$, 15 AS F3$, 9 AS 04$, 5 
AS F5$, 
10 AS F6$, 30 AS F7$ 

30 OPEN "I", #2, "SFILE.DAT" 
40 FOR REC% = 1 TO 9000 
50 IF EOF(2) THEN 100 
60 INPUT #2, LNAME$ , FNAME$ , 

ADDRESS$,CITY$,STATE$,ZIP$, 
PHONE$ 

70 GOSUB 2000 :REM Wri te next 
RIA record 

80 NEXT REC% 
(90) REM·········Done with 
transfer 

100 CLOSE 
110 SYSTEM 

2000 REM·······Wr ite random 
access record 

2010 LSET LNAME$=F1$ 
2020 LSET FNAME$=F2$ 
2030 LSET ADDRESS$=F3$ 
2040 LSET CITY$=F4$ 
2050 LSET STATE$=F5$ 
2060 LSET ZIP$F6$ 
2070 LSET PHONE$=F7$ 

PUT #1, REC% 
RETURN 

MailM can 
read CBasie 
files direeUv. 

CBasic and CB-80 sequential files 
can be handled in the same way as 
MBasic sequential data files described 
above. CBasic and CB-80 handle ran­ 
dom access files a little differently, how­ 
ever. CBasic random files are stored in 
ASCII delimited with commas, with 
variable-length fields and a carriage re­ 
turn at the end of each record. CBasic 
random fields will read a dBASE II file 
that has been "copied to" another file 
delimited OK, but then the CBasic or 
CB-80 program needs to deal with the 
nuisance of the padded fields. An easier 
way around this is to have dBASE II 
mimic the CBasic or CB-80 compiler. 

You need to CREATE a dBASE II 
database with one field, with the total 
length of the fields equalling the record 
length ofthe CBasic random access file. 
In the code below we will assume that 
the dBASE II file CBASIC.DAT has al­ 
ready been created accordingly. 

Now, using the MAIL.BF database 
as an example, we can write the follow­ 
ing routines to create true 
CBASIC/CB-80 random access data 
files that have an assumed record length 
of 155 characters. 

••••••••••••• Send dBASE fi Ie to 
DBASIC/CB-80 random access 
f i Ie. 

SELE PRIM 
USE B:MAIL 
SELE SECO 
USE B:CBASIC OAT 
SELE PRIM 
DO WHILE .NOT. EOF 
SELE SECO 
APPEND BLANK 
STORE TRIM(LNAME) + ','+TRIM 

(FNAME)+', 'TRIM(ADDRESS)+','; 
+TRIM(CITY)+', '+TRIM(STATE)+', 

, TR 1M (Z I P ) +' , ' ; 
+TRIM(PHONE) TO CRECORD 

-***.,.*************** Pad entire 
record with blanks 

DO WHILE LEN(CRECORD) < 155 
STORE CRECORD + ' , TO CRECORD 

ENDDO 

REPLACE CBFIELD WITH CRECORD 
SELE PRIM 

ENDDO (whilenotEOF) 

Now the entire CBASIC.DAT file 
can be COPYed to another file with the 
SDF option and put in ASCII format to 
get rid of the dBASE II header. 
MailMerge can read most CBasic se­ 
quential and random access files direct­ 
ly. SuperCalc can read/write MBasic 
and CBasic data files that have been 
sent to dBASE II, then sent from 
dBASE II to Standard Data Format 
(SDF) files delimited with quotation 
marks using the procedures described 
above. 

Once you learn the techniques for 
passing data among packages there is 
really no reason to 'take sides' with just 
one CP 1M software package when try­ 
ing to put your computer to work for 
you. Most CP 1M-based software pack­ 
ages are pretty compatible, and we can 
learn to use the various packages in 
combination as one massive creative 
tool. We've merely scratched the sur­ 
face in this article, the potential is al­ 
most limitless. f!I 

Alan Simpson, 5328 Bragg St., San Die­ 
go CA 92122 
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lutomatic dating 
of dBISE II 
files from 
a hardware 
clock/calendar 

by Edward Heyman 
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ase 

BASE II is a pow­ 
erful microcom­ 
puter database 
manager, and a joy 
to use! However, 
there was one petty 
irritation-the 

. need to key in the 
date at the beginning of my programs, 
especially since I have a realtime clock 
sitting on my bus. The technique that I 
describe in this article will remove the 
irritation and will keep you up to date. 

The technique is general and will 
allow you to pass the date to dBASE II 
from any realtime clock that provides 
the date. Before going into detail, let me 
outline the process. 

The key is to use a dBASE II mem­ 
ory file called DATE.MEM in conjunc­ 
tion with a C program called DB. Pro­ 
gram DB reads the clock, updates 
DATE.MEM, and then calls dBASE II 
with the dBASE II command file that 
you want to run. The first thing that the 
dBASE II command file does is read 
DATE.MEM; the command file then 
sets the internal date value to the correct 
date, and finally continues with its nor­ 
mal processing. 

dBASE II memory files are created 
with the command "save to [filename]." 

This command saves all of the variables 
currently in memory to a file named 
FILEN AME.MEM. The structure of 
the file can be examined with DDT. Fig­ 
ure 1 is an example of a dBASE II mem­ 
ory file as displayed by DDT as well as a 
view of the file from within dBASE II. 
The file is 3K long and has two parts. 
The first lK contains the names of the 
variables and other information. The 
balance of the file contains the values of 
the variables. 

The structure of the first section of 
the file can be considered as 64 entries 
(the maximum number of dBASE II 
variables allowed) having the following 
structure: 

struct variable! 
char name[ 10]; 
/. the name 0 f the va ria b Ie' / 

char f i I 11 ; 
char type; 
/. the type of the variable ./ 

char length; 
/. the length 01 the var ./ 

char offset; 
/. location of value of var ./ 

char liIl2,liIl3; 

The variable types and their codes are: 

Character 
Logical 
Numerical 

C3 hex 
CC hex 
CE hex 

The length is the number of bytes in a 



string (dBASE II character variable). 
The offset is the number of bytes from 
the beginning of the second part of the 
file that marks the start of the value of 
the variable. 

The total file can be expressed as 
follows: 

struct dbmem 
struct v a r I ab t e entries[64]; 
char data[1536] 

/* data storage area -/ 
char xtra[S12] 

/- not used 

Storage of the value of the variables in 
the data area is allocated sequentially, 
and therefore the data area has no 
predefined structure. The first byte of a 
character variable value is the length of 
the string. The characters then follow in 
order. There is no terminator at the end 
of a string value. 

To create the DATE.MEM file, use 
the steps shown in Listing 1. The" > " is 
the CP/M prompt, and the "." is the 
dBASE II prompt. 

Next, let's consider the C program. 
The program must do the following: 

1. Read the DATE.MEM file into 
memory 

2. Locate the variable name 
MDATE 

3. Find the offset to the value ofthe 
variable 

4. Set the current date from the 
realtime clock 

5. Replace the value of the variable 
with the new date 

6. Write the updated file back to 
the disk 

7. Call dBASE II with the user-se­ 
lected command file 

The program of Listing 2 does the 
job. A word about the BDS C library file 
commands: 

open(fame,val) opens a file, whose 
name is FNAME, for reading if val is 0, 
for writing if val is 1, and for reading 
and writing if val is 2. The function re­ 
turns a file descriptor for a good open 
and -1 for an error. 

read (fd,buf,nsec) reads nsec sectors 
(128 byte) of the file with file descriptor 
fd into buffer buf; read() returns the 
number of sectors read for a good read 
and -1 for an error. 

seek(fd,O,O) resets the file pointer to the 
beginning of the file. It returns -lor 
error. 

write(fd,buf,nsec) writes nsec sectors 
(128 byte) of the file with file descriptor 
fd from buffer buf. The function returns 

- / 

FIGUrE lao 

MEMORY DISPLAY FROM IIITHIN DBASE 
restore froa, test . dis!> n,emo 

A123456789 (C) ABCDEFGHI 
NUMBER (N) 12345678910 
LOGICAL (U .F. 
**' TOTAL ** 03 VARIABLES USED 00015 BYTES USED 

FIGURE 1 b. 

DDT EXAMINATION OF THE DBASE MEMORY FILE OF FIGURE lao 
A>ddt test.meRl 
DDT VERS 2.2 
NEXT PC 
0000 9100 
-dl00 
0100 41 31 32 33 34 35 36 37 38 39 00 C3 09 02 64 00 A1234S6789 •••• d. 
0110 4E 55 4D 42 45 52 00 00 00 00 00 CE OA OD 64 00 NUHBER •••••••• d. 
0120 4C 4F 47 49 43 41 4C 00 00 00 00 CC 00 14 64 00 LOGICAL ••••••• d. 
0130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ..... ~ ......... 
0140 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
0150 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
0160 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
0170 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0180 01) 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
0190 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 , ............... 
01AO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
01BO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
-d500 
0500 OD OB 09 41 42 43 44 45 46 47 48 49 07 4A 12 34 ••• ABCDEFGHI.J.4 
0510 56 78 91 02 00 00 00 00 00 00 00 00 00 00 00 00 V>: •••••••••••••• 
0520 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0530 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0540 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0550 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 · ............... 
0560 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0570 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0580 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
0590 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
05AO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 
05BO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ................ 

Listing 1 

CREATION OF DATE .MEM FILE 
A>dbase 

ENTER TODAYS DATE AS HM/DD/YY OR RETURN FOR NONE 

*** dBASE II Ver 2.3B 22 FEB 82 
• store '01/01/01' to mdate 
01/01101 
• di SP n,enlD 
HDATE (C) 01/01/01 
** TOTAL ** 01 VARIABLES USED 00008 BYTES USED 
• save to date 
• Quit *** END RUN dBASE II *** 

A) 
1* LISTING 2 

1* db. c Jan 2,. 1983 
1* pro~raffi to set the date for DBASE II proSrams 

fJlain(arsc,arsv) 
int arSc; 
char *ar!'lv[]; 

{ 
struct memv { 

char name[10]; 
char fill!; 
char t<~F'e; 
char len; 
char offset; 
char fil12,fiI13; 
)- ; 

struct buffer { 
struct memv entries[64J; 
char data[1536]; 

1* the name of the variable 

1* the t~pe of the variable 
1* for char ttle ler)sth of the string 
1* location of value of the variable 

char xtra[512]; 
} blJff; 

char newdate[9]; 
int fd,sectors; 
int off; 
int Jd 

1* the current date as mm/dd/ww 

1* index of entriestkJ arra~ 

75 



DATESTAMP 
Continued from page 75 
the number of sectors written for a good 
read and -1 for an error. 

The BDS C library command excel 
(prog,argl,arg2, .. ,O) loads and executes 
the program < prog > with the com­ 
mand line arguments [argl,arg2, 
,etc]. The last argument of the com­ 
mand must be zero [0]. 

Getdate ( ) reads the clock and re­ 
turns the date, formatted as an ASCII 
string, to the main body of the program. 

Two versions of the routine are 
shown in Listing 2. The first is specific 
to the Godbout System Support board, 
and the second to the Scitronics RTC- 
100 clock board. 

If you have a different realtime 
clock board, write a new getdate( ) and 
replace the getdate given in this article 
with your new one. 

Finally create a dBASE II com­ 
mand file to read DATE.MEM and set 
the date. Listed below is a simple com­ 
mand file called DATE.CMD that by­ 
passes the dBASE II request for the date 
and sets and prints the current date. 

DATE.CMD 
reslore from dale read Ihe 

f i Ie da t e . 
mem 

s e I d a I e 10 &md a Ie' s e I I he 
dBASE 

da I e ( ) 

internal 
dale 
p r i n I I he 
dale on Ihe 
console 

reI urn 

To call dBASE II with date setting, use 
the command 

A>DB DATE 

By adding the first two lines of 
DATE.CMD to any of your dBASE II 
command files, you can call them with 
the dating function, by using: 

A>DB <command file name> 

The version of dBASE II used was 
2.3b. It is possible that if you have a dif­ 
ferent version, the memory files will be 
different. If so, examination with DDT 
will show you what changes to the 
structure are necessary. 

Edward Heyman, who has a degree in 
Chemical Engineering from the Univer­ 
sity of Michigan, is a Product Manager 
for the DuPont Company. He is the au­ 
thor of several articles on Pascal, which 
have appeared in Byte. 
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ifC arSc !~ 2 ) exlt(putsC·Ysase db <Dbase mem filename)'»; 

1**** 1) read the DATE.HEM file into ITlertlor~ 

ifllfd = openl'UATE.MEM',2» == -I) 
exit(putsC'could not opon DBII mem file-»; 

ifC read(fd,buff~24) != 24 ) exit(puts('DBII mem file read error·»; 

1**** 2) locate the variable name MUATE 
for(k=O; k<64 i& ! (strcmp(buff.entries[kJ.name,·MDATE') == 0); ktt)i 

1**** 3) find the offset to the value of the variable 
off = buff.entries[kJ.offset; 

1**** 4) ~et the current date from the real time clock 
setdate(newdate); 

1**** 5) replace the value of the variable with the new date 
forlk=Ol k < 81 ktt) buff.data[offtltk] - newdate[k]I 

1**** 6) write the updated file back to the disk 
if(seek(fd,O,O) == -1) exit(putsC·seek error·»; 
if(writeCfd,buff,24) < 0 ) exit(puts(··write error·»; 

1**** 7) call Dbase with the user selected commarld file 
execl(IDBASE1,arsv[lJiO); 

}/* end program dbtc *1 
1* The -followins code is specific to the Godbout. S~stem Support Clock *1 

tdefine base Ox50 1* 
"define clkcmd base t O,·,Oa 1* 
tdefine clkdata base t O,·:Ob 1* 
tdefine cread Oxl0 1* 
tdefine d",,1 0,,07 1* 
.define da,,10 0,,08 1* 
tdefine nlthl Ox09 1* 
tdefine mthlO O:-:Oa 1* 
fdefine "rl O><Ob 1* 
fdefine "riO O><Oc 1* 

base port address *1 
clock command port *1 
clock data port *1 
read bit pattern *1 

daYS one read *1 
daYS ten read *1 
month one read*1 
month ten read*1 
~ear one read *1 
~ear ten read *1 

code t.o enable 
code t,c enable 
code to enable 
code to enable 
code to enable 
code to enable 

setdate(newdate) 
char *newdate; 
-( 

1* set UP for da~s one read 
It read da~s one 
1* set UP for da~s ten read 
1* read da~s ten 

outp(clkcmd,(cread : da~l»; 
da~s1 = inp(clkdata); 
outp(clkcmd,(cread : da~10»; 
days10 = inp(clkdata); 
outp(clkcmd,(cread : mth!»; 
month1 = inp(clkdata); 
outp(clkcmd,(cread : mth10»; 
monthl0 = inp(clkdata); 
outp(clkcmd,(cread : ~rl»; 
~ear1 = inp(clkdata); 
outp(clkcmd,(cread : Yrl0»; 
~ear10 = inp(clkdata); 
outr"'(clkcmd,O) ; 
dd = 110 * da~s10) t da~sl1 
mm = (10 * monthl0) + monthl; 
~~ ~ (10 * Yearl0) + year!; 
sprint'(newdate,I%2u/%2u/%2u·,mm,dd,~~); 1* write mm/dd/~~ to newdate*1 

}/* setdate *1 
1* 
1* The followin~ code is specific to the Scitronics RTC-100 Clock Board *1 

tdef'ine portO 
tdefine port1 
tdefine port2 
tdefirle port3 

Oxl8 
portO t OxOI 
portO t Ox02 
portO t 0,·:03 

1* portO base address 

~etdate(newdate) 
char *newdate; 
-( 

int n; 
int dd.mm.yy; 
char time[t3J; 

1* start of stop clock pulse *1 
1* set bOttb3 to output, b4ttb7 to input*1 
1* start of clock read pulse *1 

outp(portl,OxfO); 
outp(portO,OxOf); 
outp(port3,Oxfc); 
outp(portl,Oxf4); 
for(n = 0; n <= 12; ntt) { 

outp(portO,n); 
time[nJ = inplportO) » 
} 

outp(portl,Oxf8); 
outp(portO,OxOf); 
outp(port3,OxfS); 
outp(portl,Oxfc); 
outp(portO,OxOf); 

1* read 13 characters 
1* set UP che r-ec t.e r to read 

4;1* read char and shift to Is nibble 

1* start seauence to return clock to run*1 

dd Itirue[8] * 10) t time[7]1 
rum II time[10] & 3) * 10) t time[9JI 
y~ Itime[12] * 10) t tirue[II]1 

sprintf(newdate,·%2u/%2u/%2ul,mm,dd.~'::I); 1* write mm/dd/~y to newdate*1 
}/* setdate *1 
*1 

**UI 

****1 

****1 

****1 



Z-100 DESKTOP COMPUTER 
• Low-Profile model 
• 192K bytes RAM 
• Dual 5W' floppy disk 
Expandable S 1 00 bus 
MS-DOS 
ZVM135 
Color Monitor 

Zenith's Quality, Warranty, and Service 
LIST $4,415 

$3398! 
OMNI DATA SYSTEMS 

35 PARK ST. - ATTLEBORO, MA 02703 
(617) 222-0425 

100 ON READER SERVICE CARD 

PROGRAMMING IN C ? 
BE SURE YOU GET ALL THE PHACT's 

base your C programming on 
PHACT·dbrm 
a multi-keyed(ISAM) 

Data Base Record Manager, 
.PHACT-dbrm 

is an easy to use library of C callable 
functions for manipulation of records in 
a database, plus high level database 

manipulation tools. 
PHACT-dbrm 

supports: data dictionary; 5 datatypes; variable 
length records; full database security; database 

locking, data portability; ".h" file creation and 
much much more! 
PHACT-dbrm 

runs on: all UNIX systems. lORIS and UNIX look­ 
alikes. MSDOS .CP/M 

PHACT-rql ( Relational Query Language J PHACT-rg 
{ Report Generator J and PHACT-r.g (Relational Screen Generator J 

under development. 
PHACT-dbrm 

is priced between $250-$950. (Source available) 

PHnl:T 

ASSOCIATES UMITEO 

To get all the PH ACT's call DAVID GRAHAM at 
PHACT ASSOCIATES Ltd. 212. 420-1512 

231 EAST II STREET. NEW YORK. NY 10003 
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64K S100 STATIC RAM 
$199~~ 
NEW! 

LOW POWER! 

RAM OR EPROM! 

BLANK PC BOARD 
WITH DOCUMENTATION 

~----~$~5~5----~FEATURES: 
SUPPORT ICs + CAPS • Uses new 2K x 8 (TMM 2016 or HM 6116) RAMI. 

$17 .50 • ~~I~~e.~~~~ort. IEEE 696 24 BIT Extended 
FULL SOCKET SET • 64K draws only approximately 500 MA . 

$14.50 • ~~MNiol~!~: t: :!·l"o~a~ds. ~Tg~~~~R ~~~e~ 
FULLY SUPPORTS THE • ~~~~g:;;L~<;:AT~~~~) (BOTH LOWER 32K 

NEW IEEE 696 S100 ANO ENTIRE BOARO). 
STANDARD • 2716 EPROM. may be inltalled in any of top 48K. 

(AS PROPOSED) • :~y d?:.~~:dt°fo 8:r~;;~~0 !1n~~~. At~O~F~i:;;:'~ 
FOR 56K KIT $185 ~n:k ~~~'tir~~e~~~:~.cts with your system monitor, 

ASSEMBLED AND • ~~~o~f::;a~mC~~::i~\e:n·t~;~~!~!~a~dAM and 
TESTED ADO S50 • BOARO may be partially populated al 56K. 

~r---------------------------------------------_' 
::l 256K S-100 SOLID STATE DISK SIMULATOR! 
;:) WE CALL THIS BOARD THE "LlGHT-SPEED-l00" BECAUSE IT OFFERS 

~ ~~:~Tg~:~~~~6NT~RXAJ:6~;~~~f~t't/;'';;'E~;~:~:'~:MANCE 
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fl. 
;:) 
> 
fl. o 
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~I < ~ 
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::::i 
~~----------------------------------------------------~ 
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~ 
II: 
;:) 
o 
u.. o 
VI 
::E 
II: FEATURES: 
W • Uses a Z80A and 6845 CRT 
I- Controller for powerful video 
UJ capabilities. 
J: • RS232 at 16 BAUO Rates from 75 
I- to 19,200. 
~ : ~~~:~af~~~~a~~ ~~~~a~16xO 8~Z). 
I- (50 Hz) to 64 lines x 96 characters 
(J (60 Hz). 
UJ * Higher density formats require up to 

~ • ~::sd~i.~~~~~K8~~0 6~lt~AR~~~ 
U'J Gen. and USART combo IC. 
C/) • 3 Terminal Emulation Modes which 
UJ are Dip Switch selectable. These 
..J include the LSI-ADM3A. the Heath 
ct H-19, and the Beehive. 
U) .•. Composite or Split Video. 
-J * Any polarity of video or sync. ;i, 11 Inverse Video Capability. 

* Small Size: 6.5 x 9 inches. 
* Upper & lower case with descenders. 
* 7 x 9 Character Matrix. 
* Requires Par. ASCII keyboard. 

FEATURES: 
• 256K on board. using + 5V 64K 

ORAMS. 
• Uses new Intel 8203-1 LSI Memory 

Controller 
• Requires only 4 Dip Switch 

Selecfable I/O Ports. 
• Runs on 8080 or Z80 S100 machines. 
• Up to 8 LS-100 boards can be run 

together tor 2 Meg. of On Line Solid 
State Disk Storage. 

• Provisions for Battery back-up. 
• Software to mate the LS-tOO to your 

CP/M· 2.2 DOS is supplied. 
• The LS-100 provides an increase in 

speed of up to 7 to 10 times on Disk 
Intensive Software. 
Compare our price! You could pay 
up 10 3 times as much for similar 
boards. 

BLANK PCB 
(WITH CP/M' 2.2 

PATCHES AND INSTALL 
PROGRAM ON DISKETTE) $39900 

#LS-l00 (FULL 256K KIT) 

THE NEW ZRT-80 
CRT TERMINAL BOARD! 

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCII KEYBOARD, POWER SUPPL Y, AND VIDEO MONITOR TO MAKE A 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
WITH A MODEM FOR USE WITH ANY OFTHE PHONE-LINE COMPUTER 
SERVICES. 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

SOURCE DISKETTE - ADO $10 
SET OF 2 CRYSTALS - ADO $7.50 

WITH SIN. 
SOURCE DISK! 

(CP/M COMPATIBLE) 
$12995 (COMPLETE KIT, 

# ZRT-80 2K VIDEO RAM) 

Digital Research Computers 
P. O. BOX 461565 • GARLAND, TEXAS 75046 • (214) 271-3538 

TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75<1: handling. No C.O.D. We accept Visa and Master­ 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 20% P & H. Orders over $50 add 85<1: for insurance. 
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Enhance 
CP/M Plus by 
using your 
own residem 
utilities 

bout a year ago, 
Digital Research 
introduced what is 
probably one of the 

.most ambitious sin­ 
gle-task operating 
systems yet devel­ 
oped for an 8-bit 

computer: CP 1M Plus (also known as 
CP 1M +). This latest enhancement of 
CP 1M adds support for such "big-sys­ 
tem" features as time and date stamps 
for files, file passwords, redirection of 
input and output, flexible I/O device as­ 
signment, and a new concept in micro 
operating system design: the Resident 
System Extension, or RSX. In this arti­ 
cle, we'll look at RSXs in detail: what 
they are, how they work, and how to 
write one. We'll also see how these con­ 
cepts apply to an actual RSX. 

PEEK: an example RSK 
Our example RSX is called PEEK, 

so named because of its ability to give 
the user a "peek" into the operating sys­ 
tem. When activated, PEEK will moni­ 
tor all file-related system calls made by 
transients (and the CCP) by presenting 
a trace of each call on any of three out­ 
put devices. You can, for example, 
watch the CCP load a program, or the I by Ronald G. Fowler 
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DIR transient search the directory. It's 
primary purpose, however, is to act as a 
debugger for transient programs that 
access files. 

The information displayed by this 
trace includes the name of the system 
call (for example, "opnfil" for opening a 
file, and "erase" for deleting a file) and 
the value of the DE register pair passed 
to the system. File control block infor­ 
mation is presented, including the drive 
code, file name, and the FCB informa­ 
tion fields EX, SI, S2, RC, and NR. The 
final item displayed in the trace is the 
value returned in the A register by the 
BDOS. All of this information fits on a 
single 80-character line. 

You can send PEEKs output to the 
console, the list device, or the AUX de­ 
vice.' I normally keep a spare terminal 
attached to my system, assigned as the 
AUX device, and run PEEK with its 
output directed to the AUX device. 
Since most of the programs I write out­ 
put to the console, this prevents inter­ 
mixing of output between PEEK and 
the program under test. 

What is an RSK;» 
The RSX may be viewed as a wedge 

that is inserted between transient pro­ 
grams and the operating system. The 
sole function of an RSX is to intercept 
system calls, modify existing ones, or 
perhaps even remove some calls from 



the system altogether. 
This wedge is not part of CP 1M 

proper, but is invoked as a transient 
command after CP 1M is initially start­ 
ed up. Before we discuss the specifics of 
how this is accomplished, however, we 
must first review program loading in the 
CP 1M + environment. 

The CP 1M + Console Command 
Processor (CCP), in contrast to that of 
earlier versions of CP 1M, executes as a 
transient program in low memory; a 
fresh copy is loaded at system start-up, 
and again at the termination of each 
user program. Since one of the functions 
of the CCP is to load user programs, and 
since user programs run in the same re­ 
gion of memory as the CCP itself, it fol­ 
lows that the program loader portion of 
the CCP cannot remain in low memory. 
And it doesn't. 

The program loader is a separate 
module within CCP.COM (and is itself 
a special case of an RSX). 'When the 
CCP begins execution, it normally relo­ 
cates the loader to high memory, where 
it remains until a user program is re­ 
quested. The loader is then used to bring 
the user program into memory and 
transfer control to the new program. At 
this point, the loader's task is normally 
finished, and the user program is free to 
write over the area occupied by the 
loader; a new copy will be relocated by 
the CCP when it gets control again, 
when the user program completes its 
execution. 

The presence of an RSX within the 
user program, however, modifies this 
process somewhat (we'll see how the 
presence of an RSX is detected later). In 
this case, the loader relocates the RSX 
code to high memory (just under the 
loader itself), and modifies the normal 
system call entry point (at location 5), to 
point to a special jump field within the 
RSX. This jump field will transfer con­ 
trol, during each system call, to the 
RSX system-call intercept code. 

The intercept code contains the 
functionality of the RSX, and may take 
full advantage of the system, including 
BDOS calls for file and console I/O. 
This is accomplished through the use of 
a field within the RSX called NEXT; 
this field contains the address of the 
next function call processor in the sys­ 
tem. If there is only one RSX in memo­ 
ry, this field will point to the normal op­ 
erating system entry point. If, however, 
there are multiple RSXs in memory, the 
next field will point to the next older 
RSX in memory (RSXs always load 
downward, so the newest RSX is the 
one lowest in memory). These com­ 
bined "next" fields thus form a chain 
that eventually ends at the operating 
system entry point. 

PEEK, our example RSX, uses the 

next field to pass system calls on to the 
BDOS (after printing part of the trace 
display). 

It is the responsibility of the call-in­ 
tercept code to save the calling pro­ 
gram's registers (C and DE are the only 
pertinent registers used in a system call, 
and the only ones that must be saved). 
The stack pointer should also be pre­ 
served, and a local stack employed, if 
the intercept code uses any significant 
amount of stack space. 

Normally, RSXs are attached to 
transient programs and exist in memory 
only for the duration of the transient. 
When the transient terminates, and the 

The RSH will 
intercept, 
modo, and 
even remove 
system calls. 

CCP is reloaded, all RSXs are removed 
from memory. 

The RSX may be maintained in 
memory, however, by setting a boolean 
field within the RSX, which will pre­ 
vent its removal by the CCP. The RSX 
then becomes permanently resident, 
and will not be removed from memory 
until this "permanent" boolean is reset 
(an action that the RSX itself may take). 
Note that the presence of any perma­ 
nent RSXs will cause the program load­ 
er to remain resident also; the space oc­ 
cupied by the loader cannot be re­ 
claimed until all permanent RSXs are 
removed from the system. 

RSX communication 
A special system call (number 60) 

has been provided in CP 1M + to allow 
transient programs to communicate 
with RSXs in memory. This communi­ 
cation must take place via system-call 
interception off unction 60 by the RSXs; 
this system call is not acted upon by the 
CP 1M + BDOS, and any function-60 
calls that pass all the way up to the 
BDOS will simply return the value 255 
in the A and L registers. 

Our example RSX consists of two 
sections: the RSX itself (listing 2), and a 
communication section (listing 1). The 
two are joined by the GENCOM utility, 
and exist as a single transient file. The 

purpose of the communication section is 
to pass command line arguments to the 
RSX. It uses function 60 to accomplish 
this. 

Function 60 takes a single argu­ 
ment in register pair DE: the address of 
an RSX parameter block (RSXPB). The 
RSXPB is a data structure in memory 
formatted into fields as follows: 

Function number (byte). The func­ 
tion number is similar in concept to the 
numbered system calls. It is defined by 
the RSX itself, and may have any value 
except that the values 128-255 are re­ 
served for use by RSXs provided with 
the CP 1M + system. The implied pur­ 
pose of this field is to allow the caller 
(normally a transient running in the 
TP A) to identify which RSX it is trying 
to communicate with. 

Number of parameters (byte). This 
is the number of word-parameters that 
the RSX should expect. 

Parameters (word). These are val­ 
ues passed to the RSX, the number of 
which is defined in field #2. These pa­ 
rameters are defined entirely by the 
RSX, and may contain addresses, char­ 
acters, numbers, etc. 

I should point out that, since the 
operating system itself takes no action 
on the parameter block, there is no real 
need for user-written RSXs to honor the 
format of the parameter block unless 
your RSX must coexist in memory with 
RSXs supplied with the CP 1M + sys­ 
tem (the GET, PUT and SUBMIT pro­ 
grams are examples of supplied utilities 
with imbedded RSXs). 

In our example RSX, we ignore the 
function number entirely in the func­ 
tion-60 routine; I felt a more positive 
identification of the requested RSX was 
available, since RSXs are named, and 
the name exists within the RSX itself. 
Hence, I defined the first word-parame­ 
ter as a pointer to the name of the RSX. 
Thus, the caller passes the name of the 
requested RSX (actually, a pointer to 
the name), and the RSX verifies the 
passed name against its own internal 
name. If the names do not match, the 
call is passed upward via the next field. 
Otherwise, the call is processed locally, 
and in our case, allows the display out­ 
put device to be changed. In the calling 
code (listing 1), I set the function num­ 
ber to 127. The purpose of this is to 
avoid conflict with Digital Research­ 
supplied RSXs (which use codes 128 to 
255); hopefully, the use of a high func­ 
tion number will also prevent conflict 
with any other user-written RSXs that I 
may find myself using. 

Earlier, I mentioned that both our 
example RSX and the code that com­ 
municates with it reside in the same 
transient program file. It's obvious, 
therefore, that any invocation of PEEK 
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will cause a new copy of the PEEK RSX 
to be wedged into the system, even if one 
already exists. To prevent memory from 
filling up with PEEK RSXs every time I 
switch the output device, I added some 
code in the function-60 processor, the 
logic of which goes like this: PEEK's 
function 60 always returns A=O. Since 
CP 1M returns A=255 for any function 
60 call that reaches BDOS, the highest 
PEEK that can remain in memory is 
that which receives A=255 from a 
function-60 call. If A=O after the call, 
then there is a copy of PEEK higher in 
memory; thus the current peak must set 
its "remove-me" boolean, causing the 
CCP to delete the bogus PEEK at the 
next warm start. 

RSX generation 
Since RSXs must be capable of exe­ 

cution anywhere in memory, special re­ 
location information must be main­ 
tained within the RSX. The format used 
is called "page-relocation" (2), and al­ 
lows the RSX to be loaded at any page 
boundary in memory. The source file 
must first be assembled with RMAC 
(supplied as part of the CP/M+ pack­ 
age); the object produced by the assem­ 
bler is a fully relocatable module, in the 
industry-standard MicroSoft relocation 
format. This object module is then 
passed through the linker (also supplied 
with the system) with the linker's "P" 
option invoked. The output file is the 
"raw" RSX, which must then be pro­ 
cessed by the GENCOM utility sup­ 
plied with the system, to produce the re­ 
sult of the whole process: a finished 
COM file. 

This sounds complex, but is actual­ 
ly quite straightforward. Let's walk 
through the process, using our example 
RSX. 

Our RSX code is given in listing 2, 
which should be typed in with your text 
editor into a file called 
PEEKBDOS.ASM. Assemble the pro­ 
gram with RMAC using the command 
line 

RMAC PEEKBDOS $PZSZ 
Note that the options (denoted by the 
dollar sign) suppress the creation of the 
print and sym bol files. You may want to 
omit the options altogether, or send 
both files out to the printer using the op­ 
tion "$PPSP". In any case, the object 
file will be contained in the file 
PEEKBDOS.REL which must then be 
processed by the linker. We can use the 
command line 

LINK PEEKBDOS.RSX=PEEKBDOS[P] 
for this purpose. The P option instructs 
the linker to output a page-relocatable 
output file. 
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Now we have the RSX portion 
ready. Next we must generate the com­ 
munications module. 

Type listing 1 into a file and name it 
PEEK.ASM. Assemble it with RMAC: 

RMAC PEEK $PZSZ 
and load it with the linker: 

LINK PEEK 
producing the output file PEEK.COM. 
Now we are ready to combine the two 
using GENCOM: 

GENCOM PEEK PEEKBDOS. 
Note that the first argument to 
GENCOM is the COM file to which the 
RSX (specified in the second argument) 
is to be attached. The output of 
GENCOM is a special kind of COM file 
that contains a 256-byte RSX header at 
its beginning (not to be confused with 
the RSX prefix, which will be described 
shortly). The header is identified by the 
fact that its first byte (and thus the first 
byte of the COM file) is the value OC9 
hex, which is a "return" code in 8080 as­ 
sembly language. Since a COM file that 
begins with a return to the operating 
system is meaningless, any such files are 
considered to have an RSX header, and 
thus, embedded RSXs. 

The header contains the number of 
RSXs present in the file (there may be 
up to 15), and a 16-byte record for each 
embedded RSX. These RSX records 
within the header contain such informa­ 
tion as the name of the RSX, its location 
relative to the beginning of the file, the 
PRL header information (the RSXs 
PRL header is stripped out when the 
RSX is added): bit-map location relative 
to the start of the RSX, and additional- 

memory requirements of the RSX. All 
of this is necessary for the program 
loader to find and relocate the compo­ 
nent RSXs. 

Since GENCOM moved the entire 
program up by 256 bytes to make room 
for the header, the loader must move it 
back down after extracting the RSXs 
described by the header. Thus the origi­ 
nal COM file that was linked with an 
RSX by GENCOM is now in memory 
at its correct execution address (lOOH). 

The RSX prefix 
Up until now, I've mentioned vari­ 

ous fields within the RSX, without spec­ 
ifying exactly where within the RSX 
they may be found. In fact, the format of 
these fields is defined within the RSX 
prefix, a data structure located at the be­ 
ginning of the RSX. The RSX prefix is 
27 bytes long, and adheres to the follow­ 
ing format: 

Serial (6 bytes, .not initialized) 
Since an RSX must appear to be part of 
the system after it is relocated, it's origin 
page number must start with the CP 1M 
serial number. The program loader 
copies the system serial number to this 
field. 

Start (3 bytes, JMP XXXX, initial­ 
ized) this is the next field described pre­ 
viously. It contairis a jump instruction 
(set up by the program loader) to the 
next RSX in line (or the BDOS entry 
point if there are no more). 

Prey (word, not initialized). Con­ 
tains a pointer to the previous RSX (or 
location 5, if there are no more). Not 
normally used by the RSX, this field is 

title -PEEK.ASM: tpa module for PEEK RSX- 

copyright CC) 1983 : Ron Fowler, Fort AtkInson, WI 

This is the TPA module for the PEEK rsx; it must be combined with 
PEEKBOOS using the GENCOM utility, as described In the CPM+ Pro­ 
grammer's Guide. Syntax and usage information is contained in the 
companion module, PEEKBOOS.ASM. 

equates 
, 

0005 ~ bdos equ 5 ;system entry point 
0009 = printf equ 9 ; print console buffer funct # 
003C = rsxf equ 60 ; "CALL RSX" system call , 
005C = dfcbl equ 5ch ;default file control block 1 
006C ~ dfcb2 equ 6ch ;default file control block 2 
0100 - tpa equ 100h ;transient program area 

0000 = cr equ 13 ;carriage-return code 
OOOA • If equ 10 ; linefeed code 

by the time we get running, the CPM+ loader has already loaded 
and activated the rsp (or it may already be in memory from a 
previous load). So all we have to do is parse any arguments from 
the command line, and pass them on to the rsx using function 60. 

0000 215000 1xi h,dfcbl+l ;get pOinter to command line arg 
0003 7E mov ~~~ ;get optional "-" (for unix people) 
0004 FE20 cpi 
0006 C20AOO jnz nodash jump if not there 
0009 23 inx h yep, advance past it 
OOOA CD2100 nodash: call parse parse first argument 
0000 CD2100 call parse parse possible second argument 
0010 7E mov ~,';l shou1dn-t be a third 
0011 FE20 cpi (ie, 3rd position should be blank) 
0013 C24700 jnz synerr if bad, jump 
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0016 117500 
0019 OE3C 
001B CDOSOO 
001E C30000 

0021 7E 
0022 23 
0023 FE20 
0025 C8 
0026 FE50 
0028 C23100 
002B 3EOI 
0020 328400 
0030 c9 
0031 CD3800 
0034 328300 

CP/M RMAC ASSEM 1.1 

0037 C9 

0038 FE51 
003A C8 
003B FE4l 
0030 C8 
003E FE43 
0040 C8 
0041 FE4C 
0043 C24700 
0046 C9 

0047 115700 
004A OE09 
004<: CDOSOO 
004F 3ESI 
0051 328300 
0054 C31600 

send! t,: Lxt 
mvi 
call 
jrnp 

parse an argument 

parse: 

npa r s : 

, 
valid: cpi 

rz 
cp L 
rz 
cpi 
rz 
cp I 
jnz 
ret 

syntax error 

synerr: lxi 
mvi 
call 
mvi 
sta 
jmp 

0057 ODOA436F6D~ynems: db 

; rsx parameter block 

0075 7F 
, 
rsxpb: db 

0076 02 db 
0077 7BOO dw 
0079 8300 dw 

name of rsx 

007B 5045454B42~yname: db 
0083 41FF args: db 

0085 end 
CP /M RMAC ASSEM 1.1 1/001 

title 

d,rsxpb 
c , rsxf 
bdos 
o 

; send to rsp 

; all done, warm-boot 

mov 
inx 
cpi 
rz 
cpi 
jnz 
mvi 
sta 
ret 
call 
s t a 
0002 

; fetch argument 
; advance pointer 
; allow nulls 

a,m 
h 

'P' 
npars 
a,l 
args+l 

; pause-if lag? 
; jump if not 
; pau s e+f lag 
j where it goes 

valid ;validate 
args 
PEEK.ASM: TPA MODULE FOR PEEK RSX 

ret 

'Q' ; qui t ••• 

; out to BUX 

j out to con 

'L' 
synerr 

; out to list 
;what then? 

d,synems 
c,printf 
bdos 
a, 'Q' 
args 
send! t 

; oops, bomb out 
; print string function 

; insure removal of rsx 

;go send, exit 

c r , If, "Command Line Syntax Er-r o r " ~ cr ,If, "'$"" 

127 
2 
myname 
args 

; function II (we ignore) 
; 2 parameters 
; parml rsx name 
; parm2 ::::> command line arguments 

'PEEKBDOS' 
'A' ,Offh 

; name of RSX we're calling 
; output-device, pause-flag 

BDOS- PEEK RSX FOR CP 1M 3.0 

'BDOS-PEEK RSX for CP/M 3.0' 

*************************** PEEK BOOS .ASH 
Version 1.0 

Copyright (c) 1983 * 
* by * * Ron Fowler * 
*************************** 

This program is an RSX running under CP/M 3.0 (only). t r r s purpose is 
to trace file-related BOOS calls, and display information regarding each 
calIon the AUX device. It must be combined with the" companion module, 
"PEEK.ASM" u~ing GENCOM, as described in the CP/H+ programmer"'s guide. 

PEEK's output device defaults to the system console, and can be changed 
by doing "peek a" (aux), "peek I" (list), or "peek c" (console). Note 
that "peek p " sets the pause flag, causing the trace to pause after the 
call to bdo s , Note also that a "*" is printed at the pause; the program 
then waits for input. Any character other than "0" wd l I simply cause a 
return to" the caller. A "0" resets the pause flag, and the program t ben 
displays without pausing. 

"PEEK q" removes the RSX from memory. 

I find this very useful for debugging programs. Typically, I keep a term­ 
attached to my AUX device (well, actually, it"'s a separate comput e r , run­ 
ning a modem program across a serial link, but that's another story •.• ) -­ 
this RSX outputs to the AUX device to keep the output from the program 
from getting mixed up with the output from this RSX. Hence, 'I get a full 
"snapshot" of file operations made by the program under test. 

Note that this RSX uses one level of caller"'s stack. Also, if you modify 
this code, be VERY careful wd t h the registers; I ~ave only what is absol­ 
utely necessary, in order to conserve memory. 

Ron Fowler 
Fort Atkinson, WI 
08/22/83 

Picture this: you want to make a 
change in a 1000 line Pascal 
program. You read the source 
code from disk into a full screen 
editor and make your changes. 
You type control Q to quit the 
editor and R (for run). In 15 
seconds, without further disk 
access, your program has 
compiled and is executing. 

Pascal 80 is so interactive and 
easy to use that many people 
have given up Basic completely, 
even for hasty ten line programs! 
We do trade some power for inter­ 
activity, but at this price you can 
use Pascal 80 as a "front" end for 
another system to have both ease 
of use and power. Many of our 
users develop and test 1hei r 
software with Pascal 80, then 
recompile our source code on 
another system. 

Thousands of satisfied users 
worldwide! (We have a liberal 
return policy and have had only 2 
returns per thousand copies 
sold.) Many top universities use 
Pascal 80 to teach Pascal. 
(Names on request) 

Features - Standard Pascal, 
writes ASCII source, p-code and 
.com files. Full screen editor, 
compilation from memory or 
disk, include function. Pointer 
variables are addressable (like C). 
Limitations - Variant records, 
with, and page not implemented. 
Mark and release instead of 
Dispose. 

PASCAL 80CPM - 
Special introductory price - $79. 
Requires CP/M 80. 8 inch SSSD, 
Apple CP/M, Xerox, IBM, 
Osborne SO formats available. 
Call for information on other 
formats. Free brochure. 

NEW CLASSICS 
S0F!WARE 

239 Fox Hill Road 
Denville, NJ 07834 

201-625-8838 - VISA - 
CIRCLE 86 ON READER SERVICE CARD 
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RAI 0 8080 DEBUG/EMULATOR/ 

SIMULATOR. RAID is the most 
advanced debugging aid avail­ 

able for CP/M environments, providillQ a level of user 
support surpassing even the expensive hardware/ 
based "ICE" (In-Circuit-Emulator) systems. Although 
RAID was primarily intended for use as an assem­ 
bly language debugging aid, it's numerous special 
functions have made it a favorite with both hard­ 
ware technicians and applications programmers. 

RAID's vast arsenal of commands, over seventy 
in all, includes several tracing modes. The user 
may trace program execution by: (1) prime path, 
(2) subroutines, (3) subroutine nestmg, (4) break­ 
points (with pass count capability), and (5) program­ 
mable data dumps at selected locations. A sub­ 
routine histO!Jram may be displayed at any time 
during processing, listing every currently nested 
subroutine and the location from which it was 
called, as well as the level of nesting! 
Other features include: 
• Up to seven breakpoints 
• Search memory by byte, word, or string 
• 8 display/entry modes 
• Fully symbolic (even with standard ASM 
assembler) 

• Block move & memory fill 
• Single-step & multi-step 
• Symbolic and/or numeric display/alteration of 
CPU registers 

• Loading & saving named disk files 
• Interpretive mode (emulation/simulation) 
• Real-time mode 
• InpuVoutput directly to I/O ports 

RAID comes complete with a sixty page type 
set & printed user's manual plus several copies 
of the RAID Quick reference cards. 

RAlD* (CP/M verslon) __ ...•. $150.00 
RAID manual only $ 25.00 
*Add $50.00 for ISIS version 

ISIS -CP/M UTILITIES. The ISIS to 
CP/M Utilities package gives the 
CP/M user fully bidirecti.onal trans­ 

fer capabilities with Intel Corporation's ISIS opera­ 
ting system. Two drives and a minimum CP/M 
system size of 16K are required. The utilities also 
include a program to display and to initialize the 
directory of an ISIS diskette. 

The ISIS-CP/M UTILITIES permit the transfer 
of files from one system to the other, including 
ASCII and non-ASCII files. No attempt is made to 
"adapt" programs to run under the other operating 
system. The utilities are guaranteed to run all ver­ 
sions of CP/M. 
ISIS-CP/M utilities $250.00 
ISIS-CP/M manual only $ 5.00 

All products unconditionally guaranteed. 
Special OEM and dealer pricing available. 

Q9iE Inc. 
2304 12th Ave. North/Blnnlngham, AL 35234 

205/933-1659 
CIRCLE 117 ON READER SERVICE CARD 

USE THE RSK Continuedfrompage81 

UPDATE INFORI'ATION: 

-- if you update this program, p l e ase pass along a copy to Fort Fone File 
Folder (FFFF) RCP/M, Fort Atkinson, WI: (414) 563-9932 (no r tngback ) , 
Please update the version numher in hath modules (PEEK.ASM also). 

updates (in reverse order to mf nf mi z e reading time): 

1.0 o r f gf na Ll y written by Ron Fow)er 08/22/83 

; ------------------------------------------------------------ 

; CP/M equates 

0002 ,.. ~onotf equ 2 ;output cbe r a c t e r to console 
CP/M RMAC ASSEM 1.1 #002 BDOS-PEEK RSX FOR CP/M 3.0 

0004 = auxotf equ 4 ; au x au tput 
0005 = lstotf equ 5 ;list output 
0006 = dir10f equ 6 ;direct console i/o 
0009 = printf equ 9 ;print string function 
OOOF = openf equ 15 ;open file 
0010 = closf equ 16 ;close file 
0011 srchf equ 17 ;search for file 1 st occurance 
0012 = srchn equ 18 ;search for file next occurance 
0013 ~ erasf equ 19 ;erase file 
0014 ~ readf equ 20 ; read sequential 
0015 = writf equ 21 ;write sequential 
0016 = creat equ 22 ;create file 
0017 = renmf equ 23 ; rename file 
001A = sdmaf equ 26 ;set transfer address 
0021 = rdran equ 33 ; read random 
0022 = wrran equ 34 ; write random 

; 
; character equates 

OOOD = cr equ 13 ; carriage-return code 
OOOA = If equ 10 ; linefeed code 

RSX prefix 
; 

0000 0000000000 db 0,0,0,0,0,0 ; space for CPM3 t.o insert serial II 
0006 C31BOO jmp begin ;jump to entry point 
0009 C3 next: db jmp ;jump instruction op-code 
OOOA 0000 dw 0 ;next RSX or loader 
OOOC 0000 dw 0 ;previous RSX or 0 
OOOE 00 rmvflg: db 0 ;removes RSX when noo-O 
OOOF 00 db 0 ;flag for non-banked only 
0010 5045454B42myname: db 'PEEKBDOS' ; our name 
0018 00 db 0 ;loader flag 
0019 0000 db 0,0 ; reserved 

This is the BDOS call intercept. Here we determine if the 
call is one of those we process. If not, we simply pass 
control on to the next module. 

, 
001B 79 begin: mov a,c ;get func tion code 
001C FE3C cpi 60 ;for RSX's only? 
001E CADCOO jz rsxfnc ;go if so 
0021 218701 lxi h,fnctbl ;nope, test for one of ours 
0024 7E scan: mov a,m ;get first/next table apcode 
0025 23 inx h 
0026 B7 ora a ;end-of-table? 
0027 CA0900 jz next ; then quit now 
002A B9 emp c ; ours? 
002B CA3600 jz trap ;go trap if so 
002E 3E06 mvi a,6 ;nope, calculate next table entry 
0030 CD8201 call addha 
0033 C32400 jmp scan ;continue 

Here when we've det~rmined that we must display the system call. 
CP/M RMAC ASSEM 1.1 #003 BDOS-PEEK RSX FOR CP/M 3.0 

; First save caller's stackpointer and load a local stack. 
, 
trap: 0036 22F301 

0039 210000 
003C 39 
003D 22F701 
0040 311102 

shId 
lxi 
dad 
shld 
lxi 

tblptr 
h,O 

;save pointer to function string 
;get user's sp 

sp 
spsave 
sp,stack ;load local stack 

begin the trace: do newline, then print the function string 

0043 3EOD mvi a,c:r ; carriage 
0045 CD6FOl cal1 type 
0048 3EOA mvi a, If 
004A CD6FOl cal1 type 
0040 2AF301 lhld tblptr ;get string painter 
0050 CD4BOl call prathl ; print it 
0053 CD4501 call !lprnt ;colon, open pat-en 
0056 3A20 db 
0058 A8 db '('+80h 



print feb address (or dma address) 

0059 7A 
005A C05E01 
0050 7B 
005E C05EOl 
0061 CD4501 
0064 29AO 
0066 79 
0067 FE1A 
0069 CA9FOO 

mov a,d jget parameter hi 
call hexout 
mov a,e ;then 10 
call hexout 
cal) ilprnt ; closing paren 
db -)-,- -+80h 
mov a,c ;get function code 
cpi sdmaf ;set-dma? 
jz exit ;then done 

Not setdma function. Print out the FCB information 

006C 05 
0060 lA 
006E 13 
006F CD5601 

push 
Idax 
inx 
call 

d 
d 
d 
hexsp 

;save feb pointer 
;get drive code 

;print hex byte, space 

Print the file name 

0072 060B mvi s.t i ;eleven characters 
0074 1A fnprnt: ldax d ;get first/next char 
0075 13 inx d ; advance fcb pointer 
0076 C06FOl call type ;print it 
0079 05 dcr b ; all 11 
007A C27400 jnz fn~rt;t 
0070 3E20 mvi a, ;separate filename 
007F C06F01 call type 

print ex,sl,s2,rc 

'0082 0604 
0084 210C01 
0087 CD4B01 idloop: 
008A lA 

CP/M RMAC ASSEM 1.1 

b,4 
h,idbase 
prathl 
d 
BOOS-PEEK RSX 

; four of these 
;ascii id-s for 
;print id 
;get field 

FOR CP/M 3.0 

mvi 
lxi 
call 
ldax 

11004 

each field 

008B 13 inx d ;advance feb pointer 
008C C05601 call he xe p ;print in hex, space 
008F 05 dcr b ;all 4 
0090 C28700 jnz idloop 

print the nr- field 

0093 CD4BOl call prathl ;last id string 
0096 211000 lxi h,16 ;offset to nr field 
0099 19 dad d 
009A 7E mov a,m ;fetch it 
009B CDSE01 call hexout ;print it 
009E 01 pop d ;restore feb pointer 

here after fcb info printed. Allow the call to pass upward, 
then print the returned value. 

009F CD0900 
, 
exi t: call next ;give call to bdos 

00A2 22F501 shld hlsave ; save returned registers 
00A5 05 push d 
00A6 CS push b 
00A7 F5 push psw ;save returned value 
00A8 21EB01 lxi h,rtnmsg ;print "Ret: 
OOAB CD4BOl call prathl 
OOAE Fl pop psw ;restore, resave returned a 
OOAF FS push psw 
OOBO CDSE01 call hexout ; print it in hex 
00B3 3AF201 Ida pause ;do a pause? 
00B6 B7 ora a 
00B7 CA0100 jz nopaus ; jump if not 
OOBA CD4S01 call ilprnt j yep , print prompt 
OOBD 20M db - -, -*-+80h 
OOBF OE06 mvi c,diriof ;get a character 
00C1 1EFD mvi e,OFOH ;doo"t come back -till we have one 

'00C3 CD0900 call next 
00C6 E6SF ani Sfh ; convert char to upper case 
00C8 FES1 cpi - Q- jquit-pause? 
OOCA C20100 jnz nopaus ; no 
OOCO AF xra a ;yes 
OOCE 32F201 sta pause 
0001 Fl nopaus: pop psw ; restore - em all 
0002 Cl pop b 
0003 01 pop d 
0004 2AF701 Ihld spsave ; restore stackpointer 
0007 F9 sphl 
0008 2AFS01 Ihld h1save 
OOOS C9 ret ;back to caller 

Handler for function 60: call RSX. Here we insure that the 
call is for us. The RSX parameter block passed in OE must 
contain two parameters, the first of which is a po i n t e r to 
our name (near absolute insurance that there won't be any 
confusion). The second parameter is a pointer to a request 
code (one of: "Q", quit, "C", console, "L", list, "A", aux). 

OOOC 05 sxfnc: push ; save user de 
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FPP FLOATING POINT PROCESSOR. 
FPP is a floating point processor 
for machines capable of executing 

the 8080 instruction set, and was written in assem­ 
bly language. FPP features a twelve digit mantissa 
With exponents ranging from -127 to + 127. FPP 
uses BCD arithmetic so that there are no conver­ 
sion errors and conversion time is close to zero. 

Seven subroutines are included which provide 
the basic functions of addition, subtraction, multi­ 
plication, diviSion, conversion to/from ASCII string 
(with scientific notation), and number movement 

The package is available in object code form 
(as an REL file) compatible with the Microsoft 
format, or in source code form. The program is 
supplied on an 8" single density CP/M or ISIS 
format diskette with manual. 

FPP relocatable object 
code module $250.00 

FPP source code 
(limited usage license) $500.00 

FPP manual only $ 5.00. 

TRIG-nAIC ~S~~~~IY rH language 
subroutines for use in conjunction with the FPP 
software (above) that provide most of the commonly 
used trigometric functions plus logrithms, exponen­ 
tiation, binary to decimal conversion, truncation, 
square roots and polynomial evaluation. Special 
user definable precision allows the user to control 
the speed vs. accuracy trade·off and allows full 
precision (12 digits) computation of all functions. 

TRIG-PAC relocatable object module 
(.REL IIle) $250.00 

TRIG-PAC source code (limited usage 
license only) $500.00 

TRIG-PAC documentation only $ 5.00 

RECOVER ~1~~t~~~. 
accidentally "ERAsed" CP/M files. RECOV~R will 
also display a list of all "deleted" files in the direc· 
tory. RECOVER checks the directory for possible­ 
duplications and conflicts of allocation before 
restoring the deleted file. RECOVER works with 
any version CP/M and supports file RECOVERY 
even on hard disk systems running under CP/M zn 
RECOVER is supplied on an 8" diskette as a 
machine language .COM file complete with manual. 

RECOVER $75.00 

DATA-LOCK!; 
word protection of data files on any·CP /M system. 
Files may be encoded using a password and are 
effectively rendered unusable unless the password 
is known. The password may be any alpha-meric 
string of from 1 to 80 characters. Works with pro­ 
gram or data files to provide a high degree of security. 

DATA-LOCK $95.00 

CIRCLE 118 ON READER SERVICE CARD 
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Continued from page 83 
needed by the program loader as a back­ 
ward link for use in adding and remov­ 
ingRSXs. 

Remove (byte, initialized). This 
field is the warm start removal boolean 
discussed earlier. If set to 0, the RSX 
will remain in memory after the next 
warm-start. If set to OFFH, the next 
warm start will remove the RSX. The 
RSX may set this flag at any time to 
cause its own removal. 

Nonbank (byte, initialized). This is 
another boolean field. If set to OFFH, 
the loader will not load the RSX in a 
banked CP 1M + system. If set to 0, the 
RSX will be loaded in both banked and 

The RSK is a 
powerIDl tool 
for extending 
the operating 
sJlstem. 
non banked systems. 

Names (8 bytes, initialized). This is 
the name of the RSX; it is used only by 
GENCOM, and is otherwise available 
to the user. I use it in the example RSX 
to identify function-60 calls. 

Loader (byte, not initialized). This 
boolean identifies the program loader, 
which has the field set to OFFH. The 
loader zeroes this field in all RSXs that 
it loads. This field is used to identify the 
last RSX in memory, which is always 
the loader. 

Reserved (2 bytes, not initialized). 
The final field is reserved for future ver­ 
sions of CP 1M. 

PEEK operating instructions 
A few final notes are in order re­ 

garding the use of the PEEK, the exam­ 
ple RSX. 

Peek understands a simple com­ 
mand line syntax of the form 

PEEK <dev-name><pause-!oken> 

where < dev-name > is the device to be 
used by PEEK to display its output, and 
< pause-token> is the character "P"; if 
active, pause mode will cause the system 
to wait after each system call is traced 
for a keystroke from the console. < dev­ 
name> is any of "A", "C", or "L", for 
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0000 EB xchg j rsx pb pointer to hI 
OODE 23 inx h ;ignore function code 
OODF 7E mov a,m ;get 1/ parameters 
OOEO FE02 cpi 2 ; two? 
OOE2 C23AOl jnz pass jquit if not 
DOES 23 inx h ;skip 1/ of parameters 
00E6 5E mov e,m ;fetch parameter III 
00E7 23 inx h 
OOES 56 mov d,m 
00E9 23 inx h ;hl pOints to 2nd parm 
OOEA 22F701 shld spsave ; save that pointer 
OOED 211000 Ixi h,myname j check for our name 
OOFO 0608 mvi b,8 ; 8 characters 
00F2 lA ckname: Ld a x d ; compare first/next character 
00F3 13 inx d 
00F4 BE cmp m ; compare with our name 
00F5 23 inx h 
00F6 C23AOl jnz pass ;if fails, pass to next rsx 
00F9 05 dcr b ; all 8 
OOFA C2F200 jnz ckname 

rsx request is for us, get rsx pOinter, load 2nd parameter 

ooro 01 d ;recall passed parameter pop 

call next r s x/ s -- we may be an accidently loaded rsx (which 
will happen when the tpa module is used only for communication 
with us). PEEK always returns 0, CP/M returns OFFH. So ... 
unless we get an ff back, there are more of us in memory, and we 
are only a clone, and must commit suicide (does this sound 
like science fiction to you too??) 

OOFE CD0900 call next j8re we real? 
0101 FEFF cpi Offh ; a=Of fh ? 
0103 CAOCOI jz wereal ;jump if so 
0106 210EOO lxi h,rmvflg ; sad ..• 
0109 36FF mvi m,Offh 
OlOB C9 ret 

; 
010C 2AF701 wereal: lhld spsave ;get rsx pointer 
010F 7E mov a,m ; fetch next parameter 
oi io 23 inx h 
0111 66 mov h,m ;1nto hI 
0112 6F mov l,a ;hl points to request 
0113 23 inx h ipoint to pause flag 
0114 7E mov a,m ; fetch it 
0115 FEFF cpi Offh ;null? (don't alter pauseflag) 
Oll7 CAl00l jz pntreq ; jump if so 
OllA 32F201 sta pause ;no, stuff it 
0110 2B pntreq: dcx h ;point to request 
011 E 7E mov a,m ;fetch request 

a now has the function request character passed from the tpa 

011F FE51 cpi 'Q' jquit? 
0121 CA3EOl jz quit 

CP/M RMAC ASSEM 1.1 11006 BDOS-PEEK RSX FOR CP/M 3.0 

0124 FE4l cpi 'A' ;output to aux? 
0126 OE04 mvi c,auxotf jprep function code 
0128 CA3401 jz setout 
012B FE43 cpi ' C' ; output to console? 
0120 OE02 mvi c,conotf ; prep code 
Ol2F CA3401 jz setout 
0132 OE05 mvi c,lstotf ; process of elimination (list) 
0134 79 setout: mov a,C ;get new output device code 
0135 32FI0l sta curdev ;stuff it 
0138 AF xra a ; return a=O 
0139 c9 ret 

here when call 60 is not for uS 

013A Dl pass: pop ;clear stack 
013B C30900 jmp next ; to next rsx 

; 
; here to quit 
, 

ODE 3EFF quit: mvi a,Offh ; flag loader to remove us 
0140 320EOO sta rmvflg 
0143 AF xra ;we still return 0 
0144 C9 ret 

*************** 
* subroutines * 
*************** 

print in-line message terminated by char w/bit7=1 

0145 E3 
0146 CD4 BOI 
0149 E3 
014A C9 

Iprnt: xt h I 
call 
xthl 
ret 

p r a t h L 
jrnsg pointer to hI 
iprint it 

print string pointed to by hI, until char w/bit7=1 

014S 7E ra thJ: tnov a,m ;fetch first/next char 



014C 23 inx h advance pointer 
014D CD6F01 call type print It 
0150. E680 ani 80h terminator? 
0152 CA4B01 jz prath1 continue if not 
0155 C9 ret 

output a in hex, followed by space , 
0156 CD5E01 hexsp: call 
0159 3E20 mvi 
015B C36F01 jmp 

ou tput a as 

015E F5 
015F OF 
0160 OF 
0161 OF 
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0162 OF 
0163 CD6701 
0166 Fl 
0167 E60F 
0169 C690 
016B 27 
016C CE40 
016E 27 

, 
hexou t : push 

rrc 
rrc 
r r c 

1.1 11007 

hexout 
a, 
type 

; print it 

hex digits 

psw ;save it 
;hi nybble into 10 
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rrc 
call nybble ; print it 
pop psw ; now restore, fall into 10 

nybble: ani Ofh ;zap any ga rbage in hi nybble 
adi 90h ; this little beauty .•. 
daa ; ... is from the old (and maybe 
aci 40h ; .•. still existing) Intel library 
daa ; fall into type 

type char in a on console via current output device. 

016F F5 type: push 
0170 E5 push 
0171 D5 push 
0172 C5 push 
0173 E67F ani 
0175 5F mov 
0176 3AF101 Ida 
0179 4F mov 
017 A CD0900 call 
017D C1 pop 
017E D1 pop 
017F E1 pop 
0180 F1 pop 
0181 C9 ret 

add a to hI 

0182 85 
, 
addha: add 

0183 6F mov 
0184 DO rnc 
0185 24 inr 
0186 C9 ret 

psw 
h 
d 
b 
7th 

; save all 

;allow no parity bits to pass 
;align character 
;get device function code 

e,a 
curdev 
c,a 
next 
b 
d 
h 
psw 

;output the character 
;clean up 

l,a 

h 

Table of locally-processed system function calls. Format is function 
code followed by t d string. Note that more functions may be added to 
this table, but if they are not feb-related functions, you .... 11 have to 
modify the TRAP routine to process the new data types. 

0187 OF6F706E66fnctb1: db 
018E 10636c7366 db 
0195 1472642073 db 
019C 1577722073 db 
01A3 1A73657464 db 
01AA 1173726368 db 
01B1 1273726368 db 
01B8 1772656E61 db 
01BF 1365726173 db 
01C6 2172642072 db 
01CD 2277722072 db 
01D4 1663726561 db 

01DB 00 

openf,'opnfi' ,'I'+80H 
closf,'c1sfi','1'+80H 
readf,'rd se','q'+80H 
writf,'wr se' ,'q'+80H 
sdmaf, "s e t dm ", 'a'+80H 
srchf,'srch ','1'+80H 
srchn,'srch ' ,'n'+80H 
renmf,'renam','e'+80H 
erasf,'erase',' '+80H 
rdran,'rd ra','n'+80H 
wrran,'wr ra','n'+80H 
creat,'c~eat','e'+80H 

db o 
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table of feb id strings 
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01DC 6578BD 
01DF 7331BD 
01E2 7332BD 
01ES 7263BD 
01E8 6E72BD 

idbase: db 
db 
db 
db 
db 

01EB 205265743A~tnmsg: db 
, 
; data area 

'ex' '='+80h 
'sl,"='+80h 
's2-'-=-+80h 
-rc-'-=-+80h 
'nr': '='+80h 

01F1 04 curdev: db auxotf system-call II for output 
01F2 00 pause: db 0 non-O = pause after bdos calls 
01F3 0000 tb1ptr: dw 0 saved pointer into fnctbl 
01F5 0000 hlsave: dw - 0 save for h L 
01F7 0000 spsave: dw 0 stackpointer save 
01F9 ds 24 12-1eve1 stack 

stack: 

0211 end 

output to the Auxiliary, Console or List 
devices, respectively. A special device 
name, "Q" (Quit) will terminate the 
RSX and remove it from memory. 

Some examples of PEEK com­ 
mand lines are 

PEEK AP 
PEEK L 
PEEK C 
PEEK Q 

The first example sends PEEK's 
output to the AUX device, with pause 
mode active. The second example 
switches PEEK's output to the list de­ 
vice while the third causes PEEK to 
output to the console. The final example 
terminates PEEK. 

Pause mode, once enabled, will 
print the call detail information fol- 

acts 

lowed by an asterisk prompt; PEEK 
will then wait for a console key. Any key 
will continue, but remember that the Q 
key will deactivate the pause function. 

Conclusions 
The RSX is a powerful tool for ex­ 

tending the operating system, imple­ 
menting debuggers, and creating novel 
and exciting utilities. I hope this tutorial 
will stimulate the use of RSXs in the de­ 
velopment of new and unusual CP 1M 
applications. 

When multiple RSXs are resident, 
it is possible that an RSX may be deleted 
while another in lower memory is still 
active. In this case, the higher-memory 
RSX remains in memory, but is deacti­ 
vated. The space occupied by this high­ 
er-memory RSX is not reclaimed until 
all RSXs in lower memory are removed. 

For a more detailed discussion of 
page relocation, see A Simple Technique 
for Static Relocation of Absolute Ma­ 
chine Code by Gary Kildall, Dr. Dobbs 
Journal, February, 1978. f!I 

Ronald G. Fowler, 1113 Elsie St., Fort 
Atkinson, WI 53538. 
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robably the most im­ 
part of any S- 

00 system is the S- 
100 frame itself. 
Regardless of its con­ 
tents, it is the frame, 
with its power supply 
and motherboard, 

that is ultimately responsible for the 
overall functioning of the computer 
system. 

Since their early beginnings in the 
mid-1970s, S-100 frames- have evolved 
from simple boxes with power supplies 
and S-100 sockets, to complex main­ 
frames with filtered-air cooling, termi­ 
nated-bus motherboards, and se­ 
quenced power supplies. 

The first successful attempt at a 
real S-100 frame was probably the old 
workhorse IMSAI 8080 frame, which is 
still in widespread use today. Its short­ 
comings included a simple power sup­ 
ply, a motherboard with an untermin­ 
ated bus, and inadequate cooling. In 
addition, it had no provision for the 
most common computer peripheral, the 
floppy disk drive. 

In the years that followed the intro­ 
duction of the IMSAI frame (and oth­ 
ers, like Altair from MITS), the S-100 
frame saw many changes and additions, 

but most of the "new" frames were still 
basically the same as their predecessors. 
Most did away with the front panel, 
many had terminated-bus mother­ 
boards, and some even had constant­ 
voltage power supplies. Unfortunately, 
few of the new frames had all of these 
features, and many other problems still 
remained. 

Then, in the latter part of the '70s, 
S-100 frame design began to shift from 
the lab/experimenter/hobbyist to the 
business world, where dependability 
and turnkey operation were the most 
important requirements. Designers be­ 
gan to include industrial-quality fea­ 
tures in their machines, like Constant 
Voltage Transformers (CVTs) to with­ 
stand powerline surges and brownouts, 
and filtered air cooling to eliminate heat 
problems as well as keep the dust and 
dirt of the commercial workplace out of 
the S-100 environment. 

The Para Dynamics 3000 series S- 
100 mainframes are an attempt to put 
all of the desirable characteristics, in­ 
cluding those mentioned above, into one 
box. Para Dynamics' frames have been 
totally redesigned to fit the needs of the 
new S-100 bus, and also to fit the needs 
of the end-user. Their three most popu­ 
lar models are the 3020D, which is a 20- 
slot S-100 frame, the 351OD, with 10 
slots and room for two 51/4" floppy 
drives, and the 3820S, which is probably 



the ultimate S-100 system frame. 

Common characteristics 
Although made for different appli­ 

cations, the Para Dynamics 3020D, 
351OD, and 3820S have several features 
in common. The most obvious is their 
high-quality construction. Each frame 
is made primarily of heavy-gauge alu­ 
minum and sheet metal, with all inter­ 
nal parts securely mounted. Terminal 
blocks are used for most wiring connec­ 
tions, and all wiring is oversized to in­ 
sure minimum voltage drop with high­ 
current loads. Oversized heatsinks for 
the power supplies' power transistors 
are used throughout. In addition, the 
power supplies used are a great deal 
more than adequate, typically supplying 
30 amps at 8 VDC over an input range 
of 95 to 130 VAC or 190 to 260 VAC 
(50/60 Hz). 

For safety, all machines have three­ 
wire AC supply cords and internal dou­ 
ble-pole circuit breakers. In addition, 
each frame is equipped with a double­ 
bitted AC-power keyswitch, and a reset 
switch with built-in "power on" indica­ 
tor light. 

The motherboard in each unit is a 
high-quality glass-epoxy PC board, 
completely populated with S-100 sock­ 
ets. Terminal blocks for connection to 
ground. + 8 VDC and + 16 VDC are 
mounted directly on the PC board. Ac­ 
tive termination is provided for the S- 
100 lines. The active bus terminators 
can optionally be terminated to ground, 
if desired. An option is also provided to 
use pin 53 as a signal line (IEE-696 says 
it should be a GROUND line) in case 
your CPU is an older one that requires 
the old SSWDSB* signal to enable its 
data input buffers, as was the case with 
most of the old front panels. 

One of the most interesting features 
of the Para Dynamics products is their 
unique air funnel cooling scheme. The 
S-100 compartment in each frame is 
closed off from the rest of the machine, 
and a large air funnel is fitted over one 
entire side of the motherboard. At the 
other (narrow) end of the funnel, an ex­ 
haust fan is used to draw air into the 
front of the compartment, across and 
between the S-IOO boards, and through 
the funnel. The advantage of this meth­ 
od is that the funnel shape can actually 
control the airflow in different parts of 
the S-100 compartment, and it is shaped 
in such a way that every board in the 
frame receives the same amount of air­ 
flow. This feature provides the uniform 
cooling that has previously been lacking 
in other S-100 frames. As demonstrated 
in the test results below, this air funnel 
scheme is responsible for the dramatic 
increase in cooling efficiency in the Para 
Dynamics products. In all of our tests 

In all our 
we were unable 
to raise 

(and somewhat to the amazement of the 
technicians performing them), we were 
unable to raise the temperature at any 
point in the S-IOO compartment by 
more than four degrees above the ambi­ 
ent (room) temperature. 

Specific descriptions 
The 3020D. The 3020D is a 

desktop (also available as a rackmount) 
20-slot S-IOO mainframe. It has all of 
the features mentioned above, plus 
mounting slots for 16 DB-25 connec­ 
tors, one DB-37 connector, and four RF 
(BNC) connectors cut into the back 
panel. A clamped slot is also provided 
on the back panel to accommodate rib­ 
bon cables, The motherboard is mount­ 
ed so that S-IOO cards are inserted verti­ 
cally and are facing the right side of the 
machine (unlike the old IMSAI, which 
placed the cards facing the front of the 
machine). The S-100 compartment oc­ 
cupies the entire front half of the frame, 
and the back half contains the power 
supply, air funnel, and cooling fan. 
Nearly one-third of the back half of the 
machine is occupied by the large Con­ 
stant Voltage Transformer. 

Although the power supply is not 
directly in the airflow of the cooling sys­ 
tem, it does not become excessively 
warm during normal operation because 
of the convection cooling provided for 
the entire back half of the machine, and 
also because part of the air drawn into 
the S-100 compartment is taken from 
the power supply compartment through 
a set of double walls along the sides of 
the S-100 compartment. 

The rackmounted version has a 
sheet metal cover that attaches with 
four screws and provides an air inlet for 
the cooling system and convection cool­ 
ing slots for the power supply. The 
desktop version adds a heavy-gauge alu­ 
minum cover, similar to the old IMSAI 

covet, but without air slots, since there 
is no airflow required along the sides of 
the machine. 

Like the old IMSAI, this frame ex­ 
pects that any peripheral devices (i.e., 
disk drives, etc.) will be powered from 
an external source. 

Power supply ratings common to 
all machines (all DC voltages are fused, 
all ratings are for continuous load): 

+ 16 VDC at 5 amps 
-16 VDC at 2 amps 
+ 8 VDC at 30 amps 
-8 VDC at 2 amps 

The 3510D. The 3510D, like the 
3020D, is available in a rackmount or 
desktop configuration. It is similar to 
the 30200 in layout, except that half of 
the S-100 compartment is partitioned 
off to hold two 5V4" floppy disk drives 
(or the equivalent), and the mother­ 
board has only I 0 slots instead of the 
usual 20. To support the floppy disk 
drives, a second power regulator board 
has been added that supplies them with 
additional voltages: + 5 VDC at 7 amps, 
and + 12 VDC at 3 amps. Because the 
floppy disk drives sit in the S-100 com­ 
partment, they are well ventilated by the 
air funnei system. 

The back panel contains cutouts 
for 16 DB-25 connectors, one DB-37 
connector, four RF (BNC) connectors, 
and a clamp for ribbon cables. 

The 3820S. The 3820S is the full­ 
blown deluxe stand-alone "Pronto" 
mainframe. The machine itself is about 
25" high, 19" wide, 23" deep, and is 
mounted on casters (it weighs about 80 
pounds). The 3820S contains a full 20- 
slot S-IOO mainframe, with room and 
power supplies for up to two 8" floppy 
drives and one 8" hard disk. 

The S-I 00 frame is contained in the 
bottom half of the 3820S, and is mount­ 
ed on slides so that it can be pulled for­ 
ward out of the frame for access to S- 
100 cards. Inside the 3820S, behind the 
S-IOO frame, are the two large Constant 
Voltage Transformers and the power 
supplies for the S-100 frame and the 
drives. 

Wiring is all done between terminal 
blocks, so wiring in a hard-disk should 
be fairly simple. Wiring for two s- flop- 

Oversized heat­ 
si 
transistors are 

87 



PARA DYNAMICS 
Continued from page 87 
py drives is already installed. 

Note that two entirely separate 
power supplies are used for the frame 
and drives. This arrangement allows a 
power sequencer to be used that will al­ 
low the system start up to power up the 
frame first, then the drives, and power 
down the drives before the frame. This 
feature ensures that the computer will 
be properly operating when the drives 
are turned on or off, so that no errone­ 
ous writes will take place. In other 
words, you won't have to worry about 
the computer accidentally blowing 
away data on the drives when you turn 
the machine on or off. 

The 3820S also provides a washable 
air-filter in the front of the machine, 
something not offered in the 3020D or 
3510D frames. In an industrial environ­ 
ment, this filter is invaluable. 

Because of the additional heat gen­ 
erated by the 8" drives and the hard 
disk, the 3820S has a second fan that 
provides cooling for the top half of the 
machine, where the drives are mounted. 
No filter is provided for this fan because 
of the many openings in the top part of 
the frame for connectors, drives, etc. 

Also wired into this machine is a 
separately fused display AC outlet, rat­ 
ed at 15 amps, that can be used to drive 
peripheral devices such as terminals, 
printers, etc. Although these outlets are 
wired past the dual 30 amp system cir­ 
cuit breakers, they are not switched on 
and off by the keyswitch mounted on 
the front of the machine. 

The back of the 3820S contains cut­ 
outs for 20 DB-25 connectors and two 
DB-37 connectors. Also mounted on 
the back of the 3820S are the large 
heatsinks for the drive power supplies. 

Unlike the two desktop frames, this 

1.3020D 
2.3510D 
3. 3820S 

1 

" 
The funnel design ensures an unusually 
even distribution of air over the board 
faces for maximum cooling. 

machine is "opened up" for access by 
removing panels. The front panel is re­ 
moved to provide access to the S-100 
frame, which slides directly out about 
10 inches. The top panel removes to give 
access to the drives and power supply 
fuses. The side panels remove to provide 
access to the power transformers, the 
lower wiring, and to instaJll or remove 
the drives. With all of the panels re­ 
moved, the machine is completely ac­ 
cessible for maintenance, wiring, re­ 
pairs, etc. Accessibility is a feature often 
overlooked by other manufacturers. 

The 3820S provides the following 
voltages: 

+ 24 VDC at 8 amps 
+ 16 VDC at 5 amps 
-16 VDC at 2 amps 
+ 8 VDC at 30 amps 
-8 VDC at 2 amps 
+5 VDC at 7 amps 
-5 VDC at 3 amps 

3 

+ 12 VDC at 3 amps 
-12 VDC at 3 amps 

Test results 
Our tests showed that the power 

supplies were able to outperform their 
listed specifications by about 10 to 20%. 
In all cases, the machines were able to 
perform well at 100% of their rated load 
capacity with no noticeable degradation 
over a two-hour period of time. We 
didn't bother to make any absolute 
maximum tests, mostly because manu­ 
facturers take a dim view of people 
blowing up their evaluation products. It 
is safe to say that most end-users will 
not require more power than these ma­ 
chines can deliver, unless the power 
supplies are used to power large exter­ 
nal devices. 

Cooling and airflow measurements 
provided the most interesting results of 
all of our tests. Relative cooling tests 
were made using an IMSAI 8080 main­ 
frame and a 3820S, both equipped with 
identical multiple and extremely ineffi­ 
cient S-100 boards (actually eight 
boards, each with identical power resis­ 
tors used to produce a great deal of 
heat). Although both machines ex­ 
hausted about 80 cubic feet of air per 
minute from their S-100 compartments, 
the temperature difference (internal 
temperature minus room temperature) 
in the IMSAI was about 16 degrees, 
while the temperature difference in the 
3820S was about 11/2 degrees! This is by 
far the most impressive feature of the 
Para Dynamics frames. Test results for 
the 3020D and 3510D were similar, ex­ 
cept that we could fit only 10 boards 
into the 3510D. Temperature tests 
made at the center and each end of the 
S-100 compartment also confirmed that 
ventilation in all parts of the S-100 com­ 
partment was nearly equal. 

In actual performance tests (run­ 
ning a real Z80-based system instead of 
the furnace), the temperature difference 
was still obvious. Heatsinks of RAM 
boards that were too hot to touch in the 
IMSAI were barely warm in the Para 
Dynamics frames. 

Tests made with variable AC in- 

• 



puts revealed that acceptable output 
levels were available from below 80 
V AC to 135 V AC. The frames would 
have probably operated acceptably over 
a wider range of voltages; however, 
these were supposed to be nondestruc­ 
tive tests, and any wider voltage ranges 
could possibly cause damage to the 
power supplies or the cooling fans. 

Documentation 
Documentation provided with 

each machine consists of a single User's 
Manual. Each manual is brief, but con­ 
tains the necessary information to set 
up, test, arid service its frame. An intro­ 
duction, a general description, warranty 
information, and initial procedures are 
covered in Section I of each manual. 
Section II contains a parts list, wire lists, 
illustrations, and schematics. Section 
III describes initial startup; Section IV, 
maintenance and servicing. 

Conclusions 
Only three small complaints can be 

made about these machines: First, they 
are heavy. The Pronto weighs 80 pounds 
(which is why it's on casters). There is 
really nothing that can be done about 
this problem, since most of the weight is 
due to the quality of the machine. Un- 

less you have a pet gorilla, unpacking 
this device could become a full-time job. 

Second, the sheet metal used (like 
all cut sheet metal) has sharp edges that 
can do a good job of cutting up fingers. 
This could be remedied by the manufac­ 
turer with little trouble, or by the end­ 
user with some sandcloth or a file. 

Finally, in order to have such effi­ 
cient cooling, the machines all use high­ 
volume muffin fans that are a bit too 
loud for use in a home or close-quar­ 
tered business environment. If you are 
used to having the older computing ma­ 
chines at your site, then the Para Dy- . 
namics machines will cause no noise 
problems. But if you are used to having 
a Commodore or an Apple, you will 
have to get used to the sound of the fan. 
However, these machines are no louder 
than any other S-lOO frame with similar 
capabili ties. 

The Para Dynamics frames are the 
best we've ever seen for S-IOO products. 
They are fully professional inside and 
out, and are conservatively rated by 
their manufacturer. They are well de­ 
signed, with thought given by their de­ 
signers to both performance and safety. 
If you are assembling an S-lOO system, 
Para Dynamics frames are definitely 
worth considering. f!I 

Para Dynamics Corporation 
7895 East Acoma Drive 
Scottsdale, AZ 85260 
(602) 991-1600 

CIRCLE 300 ON READER SERVICE CARD 

Dave Hardy, 736 Notre Dame, Grosse 
Pointe, MI48230 

The computer-age storybook for kids! 

KATIE 
AND THE 
COMPUTER 
By Fred D'Ignazio 
Illustrated by Stan Gilliam 

This wonderful storybook 
teaches young children how a 
microcomputer works. Katie 
ends up inside her dad's new 
micro ... and has an adventure 
with Colonel Byte and the other 
characters who make a com­ 
puter work. Her journey follows 
the path of a computer com­ 
mand; her experiences are 
technically accurate yet easily 

understandable, right down to 
her encounters with a program 
bug. Additional material is in­ 
cluded to help you relate the 
story to actual working parts of 
the computer. With truly ex­ 
ceptional color illustrations, 
this is an excellent first com­ 
puter book for youngsters. 
Hardcover 
ll" x 8W', illustrated. 

For faster service, 
PHONE TOLL FREE: 800-631-8112 

(In NJ only: 201-540-0445) 
Also available at your local bookstore or computer store. 

r"CREATIVE tOMPUTIN'G PirESS-' 
Dept.NH2H, 39 East Hanover Avenue 
Morris Plains, NJ 07950 
Please send me Katie and the 
Computer at $8.95* plus $2.00 postage and 
handling each. Outside USA add $3.00 per 
order. #12A 
o PAYMENT ENCLOSED $ _ 

*Residents of CA, NJ and NY State add 
applicable sales tax. 

o CHARGE MY: o American Express o MasterCard 0 Visa 
Card No. _ 

Exp. Date _ 

Signature _ 
Mr. 
Mrs. 
MS·---C(pi:::'lh:ea:::se:C:p:::ri::>ntT.:ful"1 n"'a:::::m"'e)---- 

Address _ 

Apt. _ 

City _ 

State --: _ 

Zip _ 
o Send me a FREE Creative Computing 

Catalog. L _ 
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The and BPH 
determine w 
most information 
is stored on 
disk. Use them 
to the 
configuration 
of vour disk 
drives. 

by Richard Rodman 
90 Microsystems February 1984 

he popularity of 
CP /M version 2.2 is 
partly due to the 
great wealth of appli­ 
cations software 
available to run un­ 
der it. Yet this bank 
of software would 

not exist if there were not so many ma­ 
chines using CP/M. Digital Research's 
CP/M won out over its competitors in 
the early days-FAMOS, OASIS and 
others--because it was relatively easy to 
configure and transport to other hard­ 
ware. While the other vendors dealt 
only with OEMs, insisting on customiz­ 
ing their systems themselves and guard­ 
ing source code closely, Digital Re­ 
search documented procedures for 
first-time installation and included 
abundant information and sample 
source listings. 

CP /M separates the logical por­ 
tions of the operating system, common 
to all implementations, from the physi­ 
cal input/output drivers. The standard 
portion consists of the Console Com­ 
mand Processor (CCP) and the Basic 
Disk Operating System (BDOS); the 
user-written, hardware-dependent 
module is the Basic Input/Output Sys­ 
tem (BIOS). Because of this modularity, 

. CP/M can be easily configured for a 
multitude of I/O devices. 

CP/M versions 2.0 and up are also 
user-configurable to disk drives of al­ 
most limitless variety. Many parame­ 
ters involved in the arrangement ("for­ 
mat") of information on the disk must 
be specified and optimized by the user. 
These parameters are stored in two ta­ 
bles within the BIOS called the Disk Pa­ 
rameter Header (DPH) and the Disk 
Parameter Block (DPB). 

These two tables almost completely 
specify how the information is stored on 
a disk (either floppy or hard). Setting up 
the DPH and DPB for a disk format in­ 
volves many sensitive decisions about 
the disk subsystem, and can make great 
differences in storage efficiency and 
transfer speed. This article will describe 
the meaning of each parameter, and ex­ 
plain its effect upon the resulting sys­ 
tem. If you already know some of what 
is presented here, please bear with me. 
A great many of the concepts involved 
may not be readily apparent to some 
readers, and so it is healthy to explain 
them. The core can be reached only by 
eating the apple around it. 

The CP/M file/block sJstem 
The CP/M operating system uses a 

named file system that is accessible from 
user programs. Disk space is allocated 
randomly and noncontiguously as need- 



ed for each file, thus optimizing storage. 
This means that a 32K file need not be 
placed in a 32K free section of the disk, 
but can be broken up and scattered 
about; yet this scattering is transparent 
to the user's program. Thus every por­ 
tion of the disk can be used, and there is 
no disk space fragmentation problem. 

Disk drives are similar to phono­ 
graph records in that the magnetic read 
head, which corresponds to the needle, 
can be moved at a moment's notice to 
any portion of the disk. Computer disk 
drives segment the phonograph arm's 
free swing into discrete increments 
called "tracks." On an 8" floppy disk, 
there are 48 tracks per inch. 

Note that now, as the disk rotates 
under the head, the head covers a ring 
or annulus on the disk's surface. This 
area is also referred to as a "track." This 
track is divided up for convenience into 
units called "sectors." Each sector con­ 
tains a number of bytes. 

Thus we have the following levels 
of granularity involved in any computer 
disk format: bytes, sectors, and tracks. 
Because the numbers of these vary from 
disk to disk, however, CP 1M breaks up 
the total disk storage into logical units 
called "blocks." The block size can be 
decided upon by the user, but this size 
(in kilobytes) must be a power of two 
(lK, 2K, 4K, etc.). 

Each file in the directory uses some 
number of blocks. The directory entry 
for each file contains a description for 
each block allocated to the file. For ex­ 
ample, if a file is 5K in size and the block 
size is lK, then five blocks will be allo­ 
cated. If the block size is 2K, then three 
blocks will be required, thus using 6K of 
disk space. Notice that we have wasted 
lK of disk space by using the larger 
block size. In general, for a disk system 
containing N files with a block size ofB, 
(N X B)/2 bytes will be wasted. 

We can see that it is to our advan­ 
tage to use as small a block size as we 
can. On the other hand, CP 1M has to 
keep track of which blocks on the disk 
have been used by the files on the disk, 
so that it can know where to put new in­ 
formation. This is done by keeping a ta­ 
ble in memory with one bit per block, 
the high-order bit of the first byte of the 
table standing for the first block on the 
disk. This table is known as the alloca­ 
tion vector. At one bit per block, the al­ 
location vector will require a byte for 
every eight blocks on the disk. 

Let us suppose we have an 8 MB 
hard disk drive. If we use the smallest 
block size, lK, then we will have to set 
aside (8 MB/IK)/8 = 8192/8 = 1024 
bytes of memory for the allocation vec­ 
tor. While that may not seem like a lot, 
what happens when we have a 96 MB 
drive divided into twelve 8 MB logical 

drives? Can CP 1M use the same alloca­ 
tion vector for each drive? No, because 
more than one may be accessed at a 
time. Now you're talking about 12K of 
memory just for the allocation vectors. 

Clearly, a trade-off in the block size 
is called for. This is the first decision to 
be made in the definition of a disk for­ 
mat, as it will influence the disk storage 
available to the user. It will also influ­ 
ence the speed of the resulting system 
somewhat, because using a smaller 
number of larger blocks reduces the 
amount of work CP 1M needs to do. 

The next consideration related to 
block size is the directory. Unlike some 
operating systems, which allow the di­ 
rectory to be scattered about on the disk 
much like the files, CP 1M requires that 
the directory be permanently allocated 
space right at the beginning of the user 
disk area. Each file on the disk has an 
entry in the directory. Each of these en­ 
tries is 32 bytes in length. 

The first half of a file's directory en­ 
try contains the user area, name and 
record count information of the file. 
The second half, 16 bytes, is used to 
hold the block numbers which this file 
"owns." Important point: If there are 
more than 255 blocks on a disk, it will 
take a two-byte number to express the 
number of a block. (One-byte numbers 

. can hold a number from 0 to 255; two­ 
byte numbers from 0 to 65,535.) Hence, 
if there are 255 or fewer blocks on a 
disk, each directory entry can point to 
16 blocks. If there are more than 255 
blocks, a directory entry has to use two­ 
byte numbers, and can point to only 
eight blocks. If a file needs more than 
that many blocks, it will need more than 
one directory entry. 

Now, to make the entire disk space 
usable, we have to be able to point to 
each block on the disk at least once, so 
we should have enough directory en­ 
tries to contain one block number for 
each block. If we have 255 or fewer 
blocks, we can divide the number of 
blocks by 16; otherwise, we have to di­ 
vide by 8. This gives the absolute mini- 

mum number of directory entries we 
need. Remembering the waste principle 
described earlier, we should double this 
number. 

Because CP 1M allocates disk space 
in blocks, it would be pointless to have a 
directory size that is anything less than 
an exact number of blocks. Since there 
are 32 bytes per directory entry, we can 
multiply our tentative directory maxi­ 
mum by 32, then divide by our block 
size. Round the resulting number up to I 

an integer. This is the number of direc­ 
tory blocks. Is it more than 16? You will 
have to increase your block size. A di­ 
rectory that big will make for a slow sys­ 
tem anyway. 

Once you know the number of di­ 
rectory blocks, you can then multiply by 
the block size and divide by 32 to get 
your new directory size. 

Remember that the allocation vec­ 
tor is stored in memory. How does it get 
there? When a disk is first accessed, 
CP 1M marks the directory blocks as al­ 
located, then it goes through the whole 
directory, reading each block number 
and setting the appropriate bit. All the 
drives are reset on each "warm boot," so 
this extensive task is redone over and 
over. Although this makes the system a 
little slower, it greatly increases our 
chances that the vector is correct. 
CP 1M's great reliability is due to its 
simplicity and thoroughness. 

There are two cases which can 
come up that call the accuracy of this 
scheme into question. The first is: sup­ 
pose two files "own" the same data 
block. Then, suppose we erase one of 
them. When we erase the file, CP 1M 
goes through its directory entry and 
"de-allocates" (resets the bits in the al­ 
location vector) the blocks assigned to 
that file. Now, one of the blocks that is 
still owned by the second file has been 
marked as free! How do we prevent this? 

This situation can only occur if 
CP 1M's file-handling procedure has 
been bypassed. Since a block owned by a 
file is not free, the system won't re-allo­ 
cate it. If this situation arises, the valid­ 
ity of the data is in question as well. The 
next warm boot will, of course, correct 
the allocation vector. 

The second question involves 
changing disks. Suppose that someone 
removes a floppy disk after the alloca­ 
tion vector has been constructed, and 
puts in another. The allocation vector is 
now incorrect, and when CP 1M allo­ 
cates a free block to a file being written 
on the disk, it will quite probably write 
over data belonging to another file. How 
can we prevent this? 

This was a great problem with 
CP 1M 1.4, and the solution Digital Re­ 
search came up with was quite clever. 
Since the two disks have, by the condi- 
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tions of our question, different blocks 
assigned to the different files, the direc­ 
tory information for the two disks must 
be different. If we detect this difference, 
we know that the allocation information 
is incorrect, and we can prevent the data 
from being written to the disk. 

Now, at last, the source of the fam­ 
ous "BDOS ERR ON B: RIO" error is 
known: A human changed the disk 
without telling the computer! 

CP 1M tells the directories apart by 
maintaining a checksum on each 128- 
byte logical sector of the directory or 
each disk in what is called a "check vec­ 
tor." The person setting up the system 
may make this vector smaller than the 
number of directory logical sectors if he 
desires, or even set it to zero to bypass 
the disk checking (on non removable 
hard disks, for example). Sectors on the 
disk may be of any size, as we described 
earlier. CP 1M handles what are called 
"logical sectors" as i28-byte records. It 
is up to the BIOS to separate and ar­ 
range the physical sectors into 128-byte 
sectors. The CP 1M system will usually 
read these logical sectors in sequential 
order. The configurer may find, 
through experimentation, that it is ad­ 
vantageous to arrange the logical sec­ 
tors in such an order that the physical 
sectors will be just coming around the 
disk when the system is ready to read 
them. This is known as "sector skew." 
The sector skew can be put in a table, or 
calculated in an algorithm. 

Lastly, we have to determine a 
track offset. Traditionally, CP 1M has 
been loaded from the outermost (and 
lowest-numbered) tracks of the disk, 
which thus cannot be used by files. The 
user portion is inside these tracks, 
which are called "system tracks." 
Enough disk space is available in these 
tracks to contain the CP 1M system; the 
directory will then begin with the first 
sector of the next track. 

We have now described all of the 
parameters necessary for CP 1M to un­ 
derstand a disk format. Now, we will 
show how the DPH and the DPB ex­ 
press these parameters to CP 1M. 

Incidentally, all of the preceding 
and following apply also to MP 1M. 
There is one minor incompatibility be­ 
tween MP 1M 2.x and CP 1M, which 
will be discussed. CP 1M 3.x will proba­ 
bly follow the MP 1M 2.x convention. 

Disk parameter header loPH) 
The DPH is a 16-byte table that 

must be defined for each logical disk 
drive on the system. These entries may 
not be shared by more than' one disk 
drive. When the Select Disk (SELDSK) 
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Tables specifV 
how information 
is stored. 

routine of the BIOS is ready to return, it 
must return the address of the DPH. 
The DPH specifies the addresses of 
buffers and the DPB associated with the 
selected logical disk drive. It consists of 
a translate table address, three work 
words, the directory buffer address, the 
drive's DPB address, the check vector 
address, and the allocation vector 
address. 

The translate table address is pro­ 
vided as a convenience to the user. It is 
picked up and sent back to the user at 
the time the Sector Translate 
(SECTRN) routine of the BIOS is 
called. If the user desires, he may con­ 
struct a table wherein the physical sec­ 
tor numbers are stored in order of their 
corresponding logical sector numbers. 
If he does so, SECTRN will simply add 
the logical sector to this address and 
read the value pointed to as the translat­ 
ed sector number, the physical sector to 
be read. 

The system itself does no checking 
on the value stored as the translate table 
address. Further, it does no checking on 
the value returned from SECTRN, oth­ 
er than to immediately pass it to the Set 
Sector (SETSEC) routine. Some user di­ 
agnostics, such as DU, display the inter­ 
mediate value. While it is not necessary 
to do so, it is preferable to preserve the 
meaning of the SECTRN routine by us­ 
ing it to perform logical-to-physical sec­ 
tor number mapping. The value of the 
translate table address may be used as a 
parameter to some calculation algo­ 
rithm, if desired. 

The first work word is used by the 
BDOS to point to the last-used directo­ 
ry entry. This value is filled in at the 
time the initial allocation vector is con­ 
structed. Having this pointer greatly in­ 
creases the speed of the system when the 
directory is less than half full. In case 
the check vector ever indicates that the 
directory doesn't match, the disk is set 
to read-only and this word is set to the 
maximum directory entry, so that no 
files will be missed. The user should 
never do anything to this value. If it is 
damaged, the disk should be reset. 

The second and third work words 

are used by the BDOS in its sector cal­ 
culation routine. The CP 1M 2.2 BDOS 
calculates a two-byte logical sector 
number from the block number (hence 
the 8 MB limit). This number must be 
divided by the number of logical sectors 
per track to obtain the logical track po­ 
sition. CP 1M 2.2 uses successive sub­ 
traction to perform this operation, sav­ 
ing time for accesses that are sequential 
or nearly sequential (which most are) by 
deriving its result from the result of the 
previous calculation. These intermedi­ 
ate results are saved in the second and 
third work words. 

The directory buffer address tells 
the BDOS where the directory buffer is. 
The user is required to have only one di­ 
rectory buffer, which is one logical sec­ 
tor (128 bytes) in size. The directory 
buffer is used for directory searches 
while accessing or looking for files, and 
for reading the directory during initial 
allocation vector construction. There is 
no reason for having more than one di­ 
rectory buffer. 

The DPB address points to the 
DPB, not surprisingly. Note that while 
the work words ofthe DPH are changed 
by the BDOS, the DPB parameters are 
never changed. Thus, several logical 
drives may point to the same DPB. 

The check vector address is the ad­ 
dress of the drive's check vector. You 
will recall that this vector is a set of one­ 
byte checksums, one per directory sec­ 
tor. The actual size of this buffer is spec­ 
ified in the DPB; the address is specified 
in the DPH, because each drive must 
have its own check vector. (It has its 
own directory, doesn't it?) 

The allocation vector address is the 
address of the drive's allocation vector. 
As we described earlier, this vector con­ 
sists of one bit for each block on the 
drive. The user may not create a vector 
that is smaller than necessary. If the 
user does not set aside enough space for 
one bit per block, CP 1M will go ahead 
and overwrite whatever follows 
(crash!). Again, each drive must have its 
own allocation vector. 

Disk parameter block (OPBI 
The disk parameter block is the ta­ 

ble that specifies the actual parameters 
of the disk drive. The DPB is a set of 
fixed values, 15 bytes in length. It con­ 
sist of: sectors per track (word), block 
shift factor (byte), block mask (byte), ex­ 
tent mask (byte), data storage maxi­ 
mum (word), directory maximum 
(word), directory allocation (two bytes), 
check vector size (word), and track offset 
(word). 

The value of sectors per track refers 
to the number of logical (128-byte) sec­ 
tors stored on a logical track. Actually, 
the system keeps a two-byte (in MP 1M 
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2.x, 3-byte) logical sector counter. The 
logical sector number is obtained by 
multiplying the desired block number 
by the number of logical sectors in a 
block, which depends on the block size. 
Then, any offset within the block is add­ 
ed. This number is divided by the sec­ 
tors per track value, the quotient being 
the logical track number, and the re­ 
mainder the logical sector on that track. 
The logical track then has the track off­ 
set added to it, and SETTRK is called. 
The logical sector number is passed to 
SECTRN along with the translate table 
address, and ... you know the rest. 

Although there are tracks both in 
the logical world and the physical 
world, remember that there is never any 
need of an exact correspondence. Track 
numbers are divided as a convenience 
for the user. A "memory disk," no mat­ 
ter what you call it, is simply a substitu­ 
tion of read/write memory for a disk 
drive. Even though it has no tracks, a 
value of sectors per track could be de­ 
cided upon to simplify any bank selec­ 
tion necessary. 

As a second example, it may be de­ 
sirable on a multihead hard disk drive to 
consider a track as an annulus for each 
head, thus making track selection par­ 
tially head selection and partially seek­ 
ing. Alternatively, all the annuli togeth­ 
er (a "cylinder") may be considered as a 
single track, and the head selection thus 
becomes part of sector translation or se­ 
lection. As long as it is done in the same 
order, it makes no difference. CP/M 
does not do anything with track num­ 
bers or sector numbers other than send 
them to the BIOS. 

The block shift factor is determined 
by the block size. The block size must be 
an integer power of 2 in kilobytes, as we 
said earlier. One kilobyte comprises 8, 
or 2 raised to the third power, logical 
sectors. The first block number is zero. 
If a block number, then is shifted up in a 
binary fashion by the integer power plus 
3, the result will be the logical sector 
number at which this block begins. This 
integer power plus 3 is the block shift 
factor, and CP/M uses it in exactly this 
way. 

The block shift factor is also used in 
another way. If we want to access the 
1,223rd logical sector in a file, for exam­ 
ple, shifting the number down by the 
block shift factor gives the block of this 
file in which CP/M will find this sector. 

Where within that block will we 
find the particular sector, though? The 
answer to this question is found by the 
logical AND of the logical sector num­ 
ber (1223) with the block mask. The 
block mask is a number which is one less 
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than the number of sectors in one block. 
Since the number of sectors in block is 
always a power of two, this number is 
used as a mask value for determining 
the sector number within a block. 

The extent mask results from a I 
combination of many factors, some of 
them historical. Under CP/M l.x, the 
only block size allowed was lK, and the 
only disk storage devices accessible 
through the system had storage of less 
than 256 blocks. Thus, 16 block num­ 
bers could be pointed to by each directo­ 
ry entry. Each directory entry, for files 
larger than l6K and thus needing more 
than one, was called an extent. 

Further, because 16 blocks were 
thus allocated per extent, and these 16 
blocks each addressed 8 sectors, each 
extent then addressed 128 logical sec­ 
tors. A logical sector count was main­ 
tained in the file control block (FCB) at 
FCB+ 15 (called "cr"). A current ex­ 
tent number was maintained at 
FCB+ 12 (called "ex"). 

Under CP 1M 2.x, with larger block 
sizes and larger disk drives, it became 
possible for each extent to address more 
than 128 logical sectors. Owing to the 
fact that CP 1M l.x stored a value of 128 
in the "cr" byte on full extents, only sev­ 
en bits of that byte could be used for the 
record count. The overflow had to go 
somewhere. Digital Research hit upon 
the ingenious idea of redefining the "ex" 
byte as a record count overflow. Be­ 
cause the number of logical sectors ad­ 
dressed by each extent is always some 
power of 2 times 128, the "ex" byte, 
when ANDed with the appropriate 
mask, would yield the rest of the record 
count within the extent; the part 

masked out would increment on each 
extent. You guessed it: this mask is 
called the extent mask. 

Those of you who survived the pre­ 
vious paragraph probably realize that 
calculating the extent mask is not sim­ 
ple. Digital Research got around this 
obstacle by presenting values as shown 
in Table 1. 

While it might be possible to con­ 
struct a formula for EXM based upon 
block size and total number of blocks 
per drive, it is a lot easier to just use the 
table. At least now you know why! 

The value for data storage maxi­ 
mum is the block number of the last 
block in the user space on the drive. It is 
simply the number of blocks on the disk 
minus one (they are numbered starting 
at zero). Remember that this number of 
blocks must actually fit on the disk. It 
can be calculated as: (total number of 
tracks on drive) times (total number of 
sectors on track) times (size of each sec­ 
tor) divided by (block size), truncated to 
an integer, minus one. The value of 
DSM includes the directory blocks, so 
the user space shown by STAT will dif­ 
fer by the size of the directory. 

The directory maximum is the 
number of the last directory entry avail­ 
able, counting from zero. It is thus the 
number of directory entries desired mi­ 
nus one. 

The directory allocation is provided 
to speed up the initial allocation vector 
construction. One bit per block, 
remember-obviously, the blocks for 
the directory must always be allocated. 
Therefore, before the process of reading 
the directory is begun, (DSM + 1)/8 
bytes are cleared in the allocation vec­ 
tor, and these two bytes are stored in 
there. The directory allocation is not a 
word value. It is stored high-byte first, 
not in 8080 fashion. Block zero, where 
the directory starts, gets the high-order 
bit of the first byte, the other blocks fol­ 
lowing. If your directory requires two 
blocks, you would store 11000 ... bina­ 
ry or CO 00 hex in these two bytes. If 
your directory needs 16 blocks, it would 
have 11111111 11111111 binary or FF 
FF hex. If your directory needs more 
than 16 blocks, now you know why you 
have to reduce it! 

The check vector size, as described 

Table 1. Values for calculating the extent mask 
Block EXMfor EXMfor 
size BSH BLM < 256 blocks > 255 blocks 
lK 3 7 0 0 
2K 4 15 1 0 
4K 5 31 3 1 
8K 6 63 7 3 

16K 7 127 15 7 



earlier, is the size of the directory 
checksum value array. It is usually set 
to the number of logical sectors in the 
directory, a lesser value if you don't 
mind taking chances. You may set it to 
zero if the disk is nonremovable. Under 
MP /M 2.x, if the disk is nonremovable, 
it is also necessary to set the high-order 
bit of this byte, and store 8000 hex as the 
value for check vector size. (This pre­ 
vents most of the "Disk Reset Denied" 
messages). Unfortunately, if you try to 
use 8000 hex as the check vector size un­ 
der CP/M, it thinks you have 32,768 
bytes of memory dedicated for use as a 
directory checksum vector, and uses all 

A OPB defines 
how data 
are stored 
on die disk. 

it needs. Hopefully, future versions of 
CP/M will correct this incompatibility. 
In my personal opinion, having a check 
vector size greater than 255 is unlikely 
to be of any benefit. 

Last, but not least, is the track off­ 
set. As we mentioned earlier, this value 
is added to the logical track to give the 
user a track number. The track offset is 
simply the number of system tracks. Be­ 
cause tracks are numbered starting at 
zero, the track offset also is the track 
that the directory starts on. 

Conclusion 
Hopefully, this discussion will 

clear up a lot of popular misconceptions 
about the DPH and the DPB, and in­ 
crease the public bank of understanding 
about CP/M. The CP/M operating sys­ 
tem, no matter what processor it runs 
on, will be with us for some time. It has 
achieved a good balance of small code 
size yet good disk space efficiency, rea­ 
sonably fast yet reliable operation, plus 
simple, easy-to-use, yet powerful inter­ 
face capability. Moreover, the CP/M 
software base is second to none. As 
CP/M shows up on more and more new 
machines, let us hope that system 
implementers set up their DPHs and 
DPBs properly. f!J 

Richard Rodman, 2011 Dexter Dr., 
Falls Church, VA 22043 

2,000 new programs for your 
TRS-80® 12. 

CP/M is the runaway 
leader in disk operating 
systems, but until now owners 
of Radio Shack computers 
have been locked out of the 
thousands of useful programs 
that operate on CP/M. 

Now you can put the power 
of CP/M into your Radio 
Shack TRS-80 II, 12, or 16, 
and be able to use all the 
popular and useful software­ 
and hardware-that has been 
previously out of your reach. 

Uses only 8.5K of memory. 
Since our first version 

went on the market in 1980, 
we've condensed and refined it 
into a compact, easy-to-use 
system enjoyed by thousands 
of users. 

Besides the standard Digital 
Research CP/M manual, 
you'll get the 2S0-page manual 
we've developed through our 
long experience in adapting 
CP/M to Radio Shack com­ 
puters. Our manual has lots 
of examples and an index 
and glossary. 

You'll have your first working 
disk in ten minutes. Use any printer. 

Instead of being chained to 
Radio Shack hardware, you'll 
be able to add a video terminal, 
any printer (serial or parallel) 
and several Winchester 
hard disk drives with storage 
up to 80 megabytes. 

Only $200. 
The floppy disk version of 

Pickles & Trout CP/M is $200. 
The hard disk versions (for 
Tandy, Corvus, and Cameo) are 
$250, except for the multi-user 
Cameo, which is $400. 

Yes! Send me free information ---------- about CPI M for Radio Shack. I 
I 
I 

Name _ 

Address _ 

CIRCLE 89 ON READER SERVICE CARD 
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ost professional 
programmers 
wince a bit 
when they hear 
the term "I/O 
code." Not be­ 
cause writing 
code for data 

entry screens and reports is difficult, but 
rather because it is a boring and tedious 
task. Typically, the programmer de­ 
signs displays on graph paper, then la­ 
boriously writes line after line of code to 
format displays on the screen and print­ 
er. The process becomes even more un­ 
pleasant if the program is to be used 
with many different terminals. The pro­ 
grammer then needs to take into consid­ 
eration the control codes for various 
CRTs. This is a very time-consuming 
process, particularly if one plans on 
making one's software compatible with 
50 different terminals. Most profession­ 
al programmers get around some of the 
tedium by writing general-purpose I/O 
routines, and storing displays and ter­ 
minal control codes on data files. 

Digital Research has come up with 
an even better method. You, the pro­ 
grammer, buy Display Manager, then 
you "draw" your input and output dis- 

plays directly on the screen exactly as 
you wish them to appear at runtime. 
Display Manager then takes care of 
writing the I/O functions, storing dis­ 
plays on a data file, and providing con­ 
trol codes for a variety of terminals. 
Sounded good to me, so I thought I'd 
give it a try. 

Display Manager (DM-80) is orre-: 
of Digital Research Incorporated's pro­ 
ductivity tools, and works with any of 
their 8-bit programming languages 
(CB-80, Pascal/MT+, Of PL/l), and 
16-bi tIan g ua g e s, includ ing Pascal 
MT+, CB-86, PL/l, and C. Version 
1.0 ofDM-80, the one I used for this re­ 
view, supports 55 different terminals 
and allows the programmer to include 
extra terminals. Display Manager also 
includes a program written in CB-80 
that allows the end user to install the 
program to his particular terminal. 
DM-80 requires that you use CP/M, 
CP INET, or MP 1M and have at least 
40K available in the Transient Program 
Area of your main memory. Display 
Manager will also run under PC-DOS 
with any of the DRI 16-bit program­ 
ming languages. 

Using Displar Manager 
When I first received DM-80, I 

read the manual cover to cover. Like 
most software manuals, the DM-80 



manual tends to be more descriptive 
than tutorial. The first thought that 
came to mind after reading the manual 
was "What?" The manual is about 100 
pages in length, with the usual addenda 
that tell you what the manual forgot to 
mention, as well as changes that have 
been made since the printing of the 
manual (yes, even though this is version 
1.0). At first I was dubious as to wheth­ 
er or not this product was truly going to 
help increase my productivity. Since 
I've already developed a number of my 
own canned functions to handle I/O 
screens, it seemed unlikely that learning 
this new and seemingly complex tool 
would be worth the effort. When I actu­ 
ally sat down and used DM-80, I found 
it much easier to use than expected, and 
well worth learning. 

Using DM-80 is essentially a three­ 
step process: 1) Install DM-80 to your 
particular terminal; 2) Create and edit 
displays using the DM-80 editor; and 3) 
Write the application programs that ac­ 
cess the displays. I'll discuss my experi­ 
ences with each step in the process. 

1. Installation. Installing DM-80 to 
your particular CRT is a simple process, 
unless you happen to be using 51/4" 
disks. DM-80 is delivered on two 8" 
disks, and one needs to do quite a bit of 
wading through the manual to deter­ 
mine exactly which files must be resi­ 
dent on disk during the various phases 
of designing screens. I managed to get 
DM-80 up and running on a single-sid­ 
ed double-density (180K) disk through 
a little trial and error. Once you have 
the correct files on disk, the rest is easy. 
DM-80 is menu driven and the program 
itself is somewhat tutorial. 

If you are using one of the DM-80 
supported terminals, installing the pro­ 
gram is as simple as selecting that termi­ 
nal from a menu of choices. Of the 55 
terminals that DM-80 supports, many 
are different models from the same 
manufacturer. For purposes of brevity, 
I'll just list the manufacturers here: 

A.B.M. A.D.D.S. Apple 
Beehive Control Data Cromemco 
Digital Equip. 
(DEC) Direct Hazeltine 
Heath Hewlett- I.S.C. 

Packard 
Lear -Siegler Microterm Osborne 
Radio Shack 
(Tandy) So roc Teleray 
Televideo Toshiba Vector 
Visual Graphic 
Technology Xerox Zenith 

If you are not using one of the supported 
terminals, you will have to provide the 
control codes for a custom terminal. 
This is not difficult, provided that the 

custom terminal has enough documen­ 
tation to supply the appropriate codes. 
The DM-80 manual has a simple ques­ 
tionnaire to fill out about custom termi­ 
nal characteristics. Then, the install 
program asks the same questions that 
the questionnaire did, and you fill in the 
blanks. The installation program has a 
very convenient test capability that al­ 
lows you to check to make sure you've 
installed a custom terminal properly. It 
does so by trying each function (clear 
screen, position cursor, reverse video, 
etc.) on the screen, and asking if the 
function worked correctly. If you dis­ 
cover a mistake during the test phase, 
you can edit the terminal codes using a 
reinstall option. Once you have DM-80 
installed for you system, you can begin 
creating displays. 

2. Creating displays. I never 
thought I'd see the day I'd actually en­ 
joy creating I/O screens. DM-80 
changed that by allowing me to draw 
and edit displays on the screen in an in­ 
teractive, visual manner. 

When you call up Display Manag­ 
er's editor, it asks if you want to edit an 
existing display or create a new one. If 
you create a new one, it must have a 
unique number, as this number is used 
by the application program for finding 
the display. When you are ready to cre­ 
ate your display, the editor presents a 
blank screen with the cursor in the up­ 
per left-hand corner, and you can just 
start drawing your display on the screen 
as you wish it to appear to the user at 
runtime. 

The manual tends to make this pro­ 
cess seem more difficult than it is. There 
are well over 40 distinct control-key 
commands (some three characters 
long!) that the editor uses. Personally, 
my brain's RAM space for storing con­ 
trol-key sequences is just about full, but 
DRI was quite considerate in making 
memorization a bit easier. For instance, 
many of the control-key sequences are 
identical to those used in other software 
packages (~V toggles insert mode, 
~ OC centers, while ~ A, ~ S, ~ E, ~ D, 
~ X, ~ S, ~ F move the cursor about on 
the screen, etc.). DRI also provides ab­ 
breviated reference cards, kindly lami­ 
nated in clear plastic, for quick refer­ 
ence. When you first start designing 
displays, however, be prepared to do a 
good deal of wading through the man­ 
ual. Control-key definitions are inter­ 
spersed throughout the text, and the ref­ 
erence cards are too brief for first-time 
use. 

When you are developing a display, 
you simply type out the prompts, head­ 
ings, and borders where you want them 
to appear on the screen. You can also 
enter a control key command to specify 
that either an input or output field be 

I never thoughl 
I'd see the day 
when I'd actually 
enjoJl creating 
liD screens. 

displayed. You can easily move text and 
fields about the screen as you zero in on 
just the format you wish. You can also 
include template characters in input 
fields, such as "( ) - 
____ " for phone numbers. Then, 
you can determine visual characteristics 
for the various fields in a simple and 
pleasant manner. To do so, simply posi­ 
tion the cursor at the beginning of a field 
and enter a control key command to call 
up the status window. The table shown 
on page 98 then appears on the screen. 

This window presents the DM-80 
default characteristics for a single input 
field on the screen display. You can use 
the default characteristics for this field, 
or change them by simply moving the 
cursor about the status window. Of 
course, you can change default charac­ 
teristics also. 

The top line of the status window 
presents the field number (automatical­ 
ly assigned as the display is being de­ 
signed), the row, column, and length of 
the field, whether or not it is surrounded 
by blank spaces (posts), and the type of 
field (INPUT or OUTPUT). The letters 
rr and cc are the row and column num­ 
bers of the cursor's present position on 
the screen, and nn is the number-of 
fields in the display. 

The Validate prompt allows the 
programmer to provide error checking 
with the simple press of a key. The op­ 
tions are X (accepts any printable char­ 
acter), A (accepts only alpha charac­ 
ters), C (all characters, including 
control characters), D (decimal num­ 
bers only), F (allows function keys 
only), I (interger only), and U (same as 
X, but input is changed to uppercase). 
Beep determines whether or not an ille­ 
gal entry by the user causes the termi­ 
nal's bell to ring (YIN). Format for the 
fields can be L (left-justify), R (right­ 
justify), N (numeric output), 0-9 (num­ 
ber of digits to the right of the decimal), 
C (send control keys to the screen), and 
M (money fields with leading dollar [or 
other currency] sign and two digits to 
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Continued/rom page 97 
the right of the decimal). 

The AutoRet option determines 
whether data entry terminates when the 
field's capacity is full (YIN). The End­ 
Input options allow the programmer to 
specify various methods for terminating 
data entry. If cursor is selected (Y), then 
the terminal's up-down arrow keys ter­ 
minate data entry for the field. If BadC 
is Y, any illegal character for the field 
terminates entry for that field. F-key 
terminates entry if a function key is 
entered. 

The remaining options Invs, Half, 
Invr, FIsh, Undl, Usrl, Usr2, Usr3 al­ 
low the programmer to specify visual at­ 
tributes for a field. By filling in a Y 
above an option, the programmer can 
cause the field to be invisible, halfinten­ 
sity, inverse video, underlined, or flash­ 
ing. The programmer can also define up 
to three user-defined visual attributes, 
and include these in various fields. 

The whole procedure is simple and 
fast. You just draw the display as you 
want it to appear to the end user at 
runtime, then set the cursor to the be­ 
ginning of each input and output field 
and use the status window to determine 
the basic characteristics and visual attri­ 

. butes of the individual field. Any pro- 
grammer who has ever written I/O code 
to include as many options as Display 
Manager provides will probably see that 
this is a far quicker and easier method. I 
was certainly convinced. 

As if this were not enough, Digital 
Research took it a step further and made 
Display Manager self-documenting. 
Once the display is created, the program­ 
mer can store a print-image ASCII file of 
the display on a disk file. This image file 
can be pulled directly into most word­ 
processing systems to ease the develop­ 
ment of a user's manual. Also, the disk 
file contains detailed documentation for 
each field in the display, which helps 
with the technical documentation as well 
as with debugging and modification. The 
final step in the process is to link your dis­ 
plays with your application program. 

3. Write the application program. 
Once the displays have been designed, 
you need to write the actual programs 
that will use the displays. Display Man­ 
ager adds the following functions to the 
programmer's present language: 
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INITDM: Initializes the applica­ 
tion program to use a 
specific terminal's con­ 
trol codes and 
capabilities. 
Opens a DM-80 dis­ 
play file. 
Returns visual attri­ 
butes supported by a 
given CRT so the pro­ 
grammer knows which 
ofDM-80's options are 
readily available for a 
particular CRT. 
Clear-the-screen 
command. 
Set cursor to visible or 
invisible. 
Places a display from 
the display file onto the 
screen. 
Closes a display file. 

OPENDIS: 

RETDM: 

CLRSCR: 

CURS: 

DISPD: 

CLSDIS: 

For managing the actual fields in the 
display from the application program, 
DM-80 provides the following 
functions: 
POSF: 

NXTF: 

Position the cursor to a 
given field. 
Positions the cursor to 
the next field. 
Modifies the visual at­ 
tributes of a field dur­ 
ing runtime. 
Returns the field posi­ 
tion, length, and type. 
Outputs data to the 
current field. 
Accepts and validates 
data entered to a field 
by the end user. 
Updates and validates 
data entered for a field. 
Determines how user 
ends data entry. 
Resumes operation at 
last field. 

SETF: 

RETF: 

PUTF: 

GETF: 

UPDF: 

ENDF: 

RESF: 

The syntax for using most of DM- 
80's functions (using CB-80 as an exam­ 
ple) is: 

integer variable=FUNCTION 
(integer expression) 

Since DM-80 uses functions rather than 
commands, it is the programmer's re­ 
sponsibility to determine whether or not 
a function is successful, and to return an 
error message describing the problem to 
the user, should an error occur. This 
adds a bit of bulk to an application pro­ 
gram, but then again, it does provide the 
programmer some flexibility in han­ 
dling errors. 

There are some minor annoying in­ 
consistencies among the functions that 
the programmer must deal with. For ex­ 
ample, some functions return a zero 
when the function is successful (Bool­ 
ean false?), and negative value when the 
function is unsuccessful (Boolean 
true?). Some functions, like the CURS 
function, allow various numeric argu­ 
ments (e.g., 0-3), but the value must be 
expressed as a string. Other functions 
do not use strings for numeric argu­ 
ments. Until you get used to the exact 
syntax of the various functions, plan on 
doing a bit of debugging. You may find 
some of the syntax awkward and 
counterintuitive at first. 

The final step is to write the pro­ 
gram in the language of your choice and 
use the various DM-80 routines to ac­ 
cess displays and manage field data. In 
your source program, you need to in­ 
clude DM-80's prewritten functions. 
For example, in CB-80, you need to in­ 
clude the command: 

%INCLUDE DM80EXTR.BAS 
Digital Research provides external 
functions for all the supported lan­ 
guages. Then when you link the com­ 
piled code, you need to include the DM- 
80 relocatable library as an overlay. In 
CB-80 the command to do so is: 

LK80 TESTPROG,DM80CB80. IRL 
Digital Research provides runtime li­ 
braries for each of the supported lan­ 
guages. The manual provides sample 
programs written in CB-80, 
PascallMT+, and PL/l as useful ex­ 
amples of programming techniques. 

Incidentally, once the source code 
is written and is capable of putting dis­ 
plays on the screen, the end user can use 
control keys or arrow keys to move the 
cursor about on the screen. DM-80 de­ 
faults to both the ANSI standard keys 
for moving the cursor about (~H, ~ J, 
~ K, ~ L) as well as the more popular 
~ S, ~ X, ~ E, ~ 0 keys. The program­ 
mer need not write any code to provide 
these capabilities. 

Similar products 
To my knowledge, there are no 

products similar to Display Manager 



for compilable languages. Ashton­ 
Tate's dBASE II, however, includes a 
program called ZIP that provides a ca­ 
pability similar to, but not as flexible as, 
DM-80. Both ZIP and dBASE II have 
one advantage over DM-80 and the 
DRI compilable languages: they're easi­ 
er to use. With ZIP, the programmer 
draws the display on the screen, and fol­ 
lows prompts with the actual field or 
variable name that the prompt will be 
expecting. The programmer can also 
place commands on the screen that will 
later be embedded in the source code. 
ZIP then generates source code for the 
screen displays. 

The programmer pays a heavy 
price for this ease of use however, and 
here is where Display Manager shows 
its true advantages. First, DM-80 can be 
used with high-performance native­ 
code compilers, whereas ZIP can only 
be used with dBASE II, a slow-running 
interpretive language. For the indepen­ 
dent software developer, DM-80 allows 
the user to write programs that will run 
onjust about any 8- or 16-bit based sys­ 
tem, and Digital Research does not 
charge royalties to the developer. ZIP 
and dBASE II narrow the market to 
customers who already own dBASE II, 
unless the developer is willing to pay 
some rather astronomical "royalty" fees 
($70-$100 per copy!) to Ashton-Tate for 
a runtime package that allows non- 

dBASE II owners to use the package. 
Unfortunately, the dBASE II runtime 
package slows the applications pro­ 
grams down even further. Also, dBASE 

OM-80 
is a pleasure. 
I'd recommend 
n to anvone 
who is nuent 
in the DRI 
compiliable 
languages. 

II is a very high-level database manage­ 
ment system which, while providing 
powerful commands, robs the more so­ 
phisticated programmer of some lower- 

level flexibility, such as arrays, mathe­ 
matical functions, and the ability to 
have more than two data files active at 
any time. Basically, if you're already an 
experienced programmer and you pre­ 
fer a compi1able language, DM-80 is 
your best bet. If not, perhaps ZIP and 
dBASE II are preferable. 

Recommendation 
I found DM-80 to be a very power­ 

ful and productive programming tool. 
It's also a pleasure to work with, though 
somewhat awkward at first. I'd recom­ 
mend it highly to any professional pro­ 
grammer who is already fluent in any of 
the DRI compilable languages. I'd espe­ 
cially recommend DM-80 to anyone 
thinking about writing marketable soft­ 
ware, as it will greatly reduce the labor 
inherent in making your programs com­ 
patible with a variety of terminals. 

Display Manager is available from 
Digital Research, and costs $400 for the 
8-bit version, $500 for the 16-bit ver­ 
sion. You can call Digital Research at 
(800) 227-1617 ext. 400 outside of Cali­ 
fornia, or (800) 772-3545 ext. 400 from 
within California for a dealer or distrib­ 
utor nearest you. I!J 

Dept. M·l 
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Workman & Associates 

112 Marion Avenue 
Pasadena, CA 91106 
(213) 796-4401 

MINIMUM DATABASE 
Don't want to spend $400 on dBase-II to 
organize your mailing lists? Would you 
like to have the source to your recipe 
keeper? The Minimum Database is what you 
need. It keeps track of almost any data- 
base and comes with the CBASIC-II sources. 
Now only $49.50!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

BDS's C Compiler 
Leor Zolman's BDS C Compiler=generates 
compact 8080 code FAST! Comes with a 
200-page manual and example programs. 
Other disks of useful C programs will be 
available soon. • 
List price $150-- only $130 from W & A! 

Disk formats include: 8", Apple CP/M, Osborne 
Xerox, KayPro, Monroe, and Otrona. Please 
request our new catalog. 

Alan Simpson, 5328 Bragg St., San Die­ 
go, CA 92122 

CIRCLE 301 ON READER SERVICE CARD 

EUREKA!'''' 

add $2.00 shipping 

CIRCLE 278 ON READER SERVICE CARD 

"Up the creek" 
Searching for files? 

• 'Menu driven' with quick and smooth response 
• Put key comments in files as you work on them 

Find files by name or key text 
See disk information, including space available 

EU REKA !... search no more ... 

Only $50 
calif. residents add 6% 

P.O. Box 1564 Willits. CA 95490 

Ever wasted time looking for a file on disk after 
disk? Next time let EUREKA! find it for you. 

For CP/M 2.2 systems, EUREKA! is the most thorough 
easy to use disk cataloging system available. 

MENdociNO SOhWAHE COMPANY, INC. 
(707) 459-9130 

CIRCLE 78 ON READER SERVICE CARD 

CP/M is a registered trademark of Digital AesearchCorp. 
EUREKA! .s a rractpmark of Mpndnr,no Sottwaro Co In~ 
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his article will ex­ 
plain the blocking/ 
deblocking algo­ 
rithm (BDA) as 
published in Digital 
Research's A Iter­ 
ation Guide (appen­ 
dix G). It is intend­ 

ed for any CP/M user curious about the 
mechanics of the BDA, as well as for 
home hackers who want to implement 
the BDA, but who hesitate in the belief 
that they can't fix what they don't un­ 
derstand. Briefly, installation of the 
BDA allows CP/M to work with large 
disk sector sizes that are multiples of 
128 bytes. Larger sector sizes can speed 
program execution and increase the 
amount of on-line disk storage space. 

When Digital Research (DR) 
wrote CP/M, the most affordable and 
accepted disk format was the single­ 
density 8" floppy disk with 128 bytes 
per sector (B/S). Technically this is re­ 
ferred to as IBM system 3740 format. 
DR supported this standard by making 
every CP/M disk access a request for 
one sector of data, or exactly 128 bytes. 
The problem is, a disk format of 128 
B/S is not efficient. 

First, a floppy drive spends most of 
its time moving the head to the proper 

track and sector (this is called seeking), 
not transferring data. A 512 B/S format 
means one fourth as many seeks are 
needed to transfer an equal amount of 
data. For example, Microsoft's Basic in­ 
terpreter loads in about 9.8 seconds on a 
standard 8" CP/M disk and in 4.8 sec­ 
onds on a single-density 512 B/S disk. 
This is a considerable improvement, 
and, in some instances, it gives the feel­ 
ing of Winchester-like performance. 

Second, selection of a larger sector 
size (such as 512 B/S) squeezes 23% 
more storage onto a single-density disk­ 
ette, and 18% more compared to a dou­ 
ble-density 128 B/S disk. This is an ef­ 
fective way to delay purchase of another 
disk drive. I increased the capacity of 
my drives from their standard 250K ca­ 
pacity to 580K by installing the algo­ 
rithms to operate with a double-density, 
512 B/S disk format (sufficient for my 
purposes of word processing and assem­ 
bly language development). Bob 
Weidemann's article in the February 
1983 issue of Microsystems explains the 
pros and cons of using larger disk sector 
sizes with CP/M. 

The principles of the BOA 
Throughout this article, host will 

refer to the actual track and sector on a 
disk. Using 512 B/S as the host sector 
size, blocking can be defined as the writ­ 
ing, by CP/M, of a 128-byte block of 



dBASE IT® is, quite 
simply, the best-selling data­ 
base management system 
(DBMS) made for any com­ 
puter, ever. 

And because it is so 
powerful yet so easy to use, 
it has become the standard 
for managing data with a 
microcomputer. 

Over 150,000 users. 
So far. 

Doctors and lawyers, accountants and sales­ 
people, stockbrokers and students, big businesses 
and small are all managing their data better with 
dBASE II. All over the country, around the world, 
users have found that dBASE IT is the best 
solution to all their information needs. 

Knowledge is power. 
With dBASE IT, you can quickly and easily 

create a full business information system that 
does exactly what you need done, a system that 
will handle today's problems yet grow with you. 

All of your data is at your fingertips with 
dBASE II. Using simple English-like commands, 
you add, delete, edit, display, print and manipu­ 
late your information. 

Once you've decided on what you want 
done, you save the instructions so that even your 
least experienced personnel can perform the 
most complex business functions with two 
words: Do Invoices, Do Payroll, Do anything that 
needs to be done. 

dBASE IT is the most advanced information 
management tool available for your micro. And it's 
only $700 (suggested retail price). 

A legend in its own time. 
Already, books have been written about it. 

Hundreds of independent businesses are based on 
it. And other microcomputer programs measure 
themselves against dBASE II. 

To see why, drop by your nearest computer 
or software store and ask for a demonstration. 
Then take a package home and use it for 30 days. 
If it's not everything we said it was, return it and 
get your money back. 

But we think you'll keep it. 
Can over 150,000 users be wrong? 
For the name of your nearest dBASE IT 

dealer, contact Ashton-Tate, 1ffi50 West Jefferson 
Boulevard, Culver City, CA 90230. (213) 204-5570. 
(800) 437-4329,ext.217. (In Colorado, (303) 799-4900). 

ASHTON ·TAlE 
dBASE Il is a registered trademark of Ashton-Tate. 

@Ashton-Tate 1983. 
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DEBLOCKING 
Continued from page 100 
data into the host sector, and 
deblocking as the reading of a 128-byte 
block from the host sector for passing 
back to CP/M. 

The algorithms, which are imple­ 
mented as assembly code in the BIOS, 
intercept the drive, track, and sector re­ 
quest from CP/M and decide if the de­ 
sired block of 128 bytes is in memory (a 
host sector of disk data is always kept in 
memory by the BDA). 

Because applications programs 
running under CP 1M request sequen­ 
tial 128-byte sectors of data, the BDA 
needs to do only one 512-byte disk ac­ 
cess per four requests by CP 1M. The 
other three are fast 128-byte memory­ 
to-memory transfers from the BDA 
post-memory area to CP 1M. 

CP/M's first disk read or write re­ 
quires a preread of the disk. That is, the 
BDA must fetch a 512-byte host sector 
into memory before the 128-byte CP 1M 
transfer can be performed. If the CP 1M 
operation was a WRITE, then the BDA 
writes 128 bytes into the proper area of 
the 512-byte host memory area. If the 
CP 1M operation was a READ, then the 
proper 128 bytes from the host memory 
area are passed to CP/M. After the 
BDA finishes the 128-byte transfer, it 
continues to hold the host sector in 
memory and returns to CP/M. Suc­ 
ceeding CP/M READs/WRITEs af­ 
fect what the BDA does with the host 
sector currently in memory. 

If the next CP/M operation is a di­ 
rectory write, the host memory area is 
written to disk. This leaves the disk fully 
updated and in a condition to be physi­ 
cally removed. If it is a normal data read 
or write, the BDA checks to see if the 
proper host sector is in memory. In the 
worst case, the BDA may need to write 
the host memory area to disk followed 
by a read before CP/M's request can be 
performed. CP/M tends to minimize 
this situation because it works with se­ 
quential blocks of 128 bytes. 

Finally, CP/M indicates when it is 
writing to new disk space. This is called 
a write to an unallocated block and al­ 
lows the BDA to eliminate prereads. 
This type of write occurs when, for in­ 
stance, the command SAVE 20 
MEMOR Y.SPC is typed at the console. 
In this case, CP 1M creates a new file 
called MEMORY.SPC to hold 20 * 256 
bytes of data. The BDA speeds the 
CP/M operation by eliminating reading 
of the host sector into memory. The 
BDA fills the host memory area with 
data passed to it from CP/M then writes 
itto disk every fourth time. There is no 
need to read the disk area first, since a 
new disk area is being written to. 
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Flowchart :# 1 

kEADOP= 1 (CP/M WANTS TO READ) 
RSFLAG= 1 (ALLOW PRE-READ) 

WRTYPE=2 

Flowchart :# 2 

(UNAXXXWAS 
SAME AS SEKXXX) RSFLAG=l 

m:-;d~(ALLdW PRE.:.i.EAD), 

•........ _ __.! 
RSFLAG=O 

(NO PRE-READ NEEDED) 1 . 
COMMOf'.:l 



Flowchart # 3 

.» 
. ,HOST 

MEMORY SAME 
AS 'WHAT CP/M ' .. 

'WANTS, 
N ? 

(HSTWRT 
WASl) 

(RSFLAG 
Y WAS 1) 

? 

DO MEM. TO MEM. TRANSFER 
1 (READOP WAS 0) (READOP WAS 0) 
CP/M 

Y - WANT TO READ .. 

BIOS entlY level alterations 
The heart of the blocking/ 

deblocking algorithm is contained in 
new READ and WRITE entry level 
routines provided by Digital Research. 
They are listed in appendix G of the Al­ 
teration Guide (V2.X) and included on 
the CP 1M distribution disk in the file 
DEBLOCK.ASM. The versions of 
READ and WRITE originally in the 
BIOS must be modified somewhat and 
renamed READHST and WRITEHST 
respectively. Under this scheme, DR's 
READ, WRITE, and a new section of 
code called COMMON implement the 
BDA and call the hardware-specific 
routines READHST and WRITEHST 
when a disk access is needed. 

The rest of DEBLOCK.ASM sum­ 
marizes the changes needed by the re­ 
maining entry level routines. For the 
most part these changes either initialize 
BDA flags or store CP/M parameters in 
locations compatible with the BDA. 
For instance, the entry level routine 
SETTRK must be modified to store the 
track number into the variable 
SEKTRK. The new DR READ, 
WRITE and COMMON routines use 
SEKTRK when they are called by 
CP/M. (Note: A macro assembler is 
needed to assemble DEBLOCK.ASM. 
If Microsoft's M80 is used, line 15 must 
be altered to read: "if @y eq 1".) 

Details of the algorithm 
READ (Flowchart 1). READ sets 

the read/write flag (READOP) and the 
preread flag (RSFLAG) to one, indicat­ 
ing that CP/M wants to do a disk read 
and that prereads are allowed, respec­ 
tively. Before entering COMMON, the 
type of write operation (WRTYPE) is 
set to a 2, which is significant only be­ 
cause any write by COMMON will not 
be considered a directory write. 

WRITE (Flowchart 2). WRITE 
first sets the read/write flag 
(READOP) to a zero to indicate CP 1M 
wants to do a disk write, then preserves 
the C register (passed by CP/M) in 
WR TYPE. If the write/type was 2, in­ 
dicating that this is the first write to new 
disk space, WRITE preserves the drive, 
track, and sector numbers in the unallo­ 
cated disk/track/sector variables 
(UNAXXX). In addition, the number 
of writes which CP 1M will perform to 
the new disk area is placed in the vari­ 
able UNACNT; it will always equal the 
CP/M block size divided by 128. 

IfUNACNT is nonzero, which in­ 
dicates that writes are occurring to new 
disk space, then WRITE checks to see 
whether CP 1M is trying to write to the 
next consecutive sector on the disk. It 
does this by comparing the disk/ 
track/sector variables (SEKXXX) to 
which CP/M wants to write, to the un- 
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DEBLOCKING 
Continued from page 103 
allocated disk/track/sector variables 
(UNAXXX) initialized on the first 
write to new space and incremented af­ 
ter each write. The comparison provides 
a mechanism to detect when CPIM has 
prematurely abandoned the write to 
new disk space and is now writing to an 
allocated (or old) area. This will happen 
if only part of a new CP/M disk block is 
needed for a new file. 

If the comparison indicates a write 
to new disk space, the remaining logic in 
WRITE bumps the UNAXXX vari­ 
ables to point at the next sector in prepa­ 
ration for the next WRITE by CP 1M. 
Finally, the preread flag (RSFLAG) is 
set to zero, since prereading is not need­ 
ed when writing to new disk space. 

If UNACNT was zero or the com­ 
parison failed (indicating a write to the 
directory or old disk space), the preread 
flag (RSFLAG) becomes a one to cause 
prereading of the disk before writing. 

COMMON (Flowchart 3). COM­ 
MON is a section of code executed by 
both READ and WRITE. On entry the 
disk error flag (ERFLAG) is reset and 
the sector number which CP/M wants 
(SEKSEC) is translated into a host sec­ 
tor number and put in SEKHST. Trans­ 
lation is needed becuase CP 1M always 
thinks in terms of 128-byte sectors. Us­ 
ing the single-density 512 B/S example, 
CP/M thinks there are 32 sectors of 128 
bytes on a track. If CP/M sets SEKSEC 
to 5, meaning it wants to read or write to 
the fifth 128-byte sector, COMMON 
places a 2 in SEKHST -the host sector 
that contains CP/M's request. 

Next, COMMON checks to see if a 
host sector is residing in memory 
(HSTACT=I). If none is there, a con­ 
dition that would be true on the first 
disk access or after a directory write, 
COMMON must fetch the host sector 
off the disk, then do the memory-to­ 
memory transfer described two para­ 
graphs down. If a host sector is present, 
COMMON checks to see if it's the 

Table 1. Glossary of BDA variables 

DMAADR a word sent by CP 1M specifying where in memory a 128-byte 
block of data lies which is to be read or written to a host sector 
on disk. 

ERFLAG a byte returned to CP 1M indicating success or failure of a disk 
operation. 

HSTACT flag set to nonzero if a host sector of data is currently being held 
in memory by"BDA. 

HSTBUF a buffer in memory of the same size as a host sector. 
HSTWRT flag set to nonzero if a write operation has been performed by 

CP/M but the host sector in memory hasn't been written to disk 
yet. 

HSTXXX three variables called HSTDSK, HSTTRK, and HSTSEC 
which specify the host sector currently being held in memory by 
BDA. 

READOP set to 1 if CP 1M called READ and 0 if it called WRITE. 
RSFLAG set to 1 to allow a preread and 0 if prereads are not needed. The 

second situation only occurs when writes to unallocated (new) 
disk space are performed. . 

SEKHST a variable computed on entry to COMMON specifying the host 
sector number where the l28-byte block of data desired by 
CP/M is contained. 

SEKXXX three variables called SEKDSK, SEKTRK, and SEKSEC 
which specify the desired 128-byte of data desired by CP/M. 

UNACNT ifWRTYPE=2 on entry to WRITE this variable is initialized 
with the CP 1M block size divided by 128 (a CP/M block size of 
2048 would cause 16 to be stuffed). 

UNAXXX three variables called UNADSK, UNATRK, and UNASEC 
which are initialized at the same time as UNACNT. They speci­ 
fy the next consecutive sector to which to write during' WRITEs 
to unallocated (new) disk space, and are used to detect when a 
WRITE to new disk space ended early. 

WRTYPE a variable stuffed with the type of WRITE being performed by 
CP 1M. These ate: 0 if the WRITE is to a previously written disk 
area, 1 if the WRITE is to the directory, and 2 if its the first 
WRITE to an unallocated (new) area on disk. During a READ, 
WRTYPE is always set to 2 which is significant only because it's 
not a WRITE to the directory. 
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Using large 
disk sectors 
speeds program 
execU1ion 
and increases 
disk storage. 

proper sector containing CP/M's re­ 
quest. This is done by comparing the 
drive/track/sector variables set by 
CP 1M (SEKXXX) against the drive/ 
track/sector variables describing the 
host sector currently in memory 
(HSTXXX). If CP/M's request is in the 
host buffer, the CP 1M disk request can 
be a memory-to-memory transfer. 

If the comparison failed, implying 
the host sector in memory is wrong, 
COMMON must write it out to disk 
(the drive, track, and sector are in 
HSTXXX), then read the proper host 
sector specified by the three variables 
SEKXXX (note that a READ is done 
only if RSFLAG= 1). 

Finally, with the correct host sec­ 
tor in memory, a memory-to-memory 
transfer is performed. As a last check, if 
the CP/M operation was a write 
(READOP=O), and it was to the direc­ 
tory (WRTYPE= 1), COMMON 
writes the host memory buffer to disk so 
there are no pending writes. This leaves 
the disk in a finished state so it can be 
physically removed from the drive. A 
return is always made to CP/M with 
ERFLAG in the A register. 

READHST/WRITEHST. These 
routines are the original read and write 
from the BIOS. They perform the disk 
R/W and handle such functions as re­ 
tries and error checking. (A disk error is 
indicated by setting ERFLAG to one.) 
On entry to these routines the drive, 
track, and sector are in HSTXXX. 
When the BOA was installed in the 
BIOS, one of the modifications specified 
by DEBLOCK.ASM eliminated sector 
translation in the BIOS entry level rou­ 
tine SECTRAN. To make up for this, 
READHSt/WRITEHST should per­ 
form the translation of HSTSEC before 
the disk operation occurs. m 
Richard I. Silverman. 205 S. Prospect. 
Apt. #8. Burlington. VT 0540J 



Good reasons why you should 
~ubscribe to Creative Computing. 

It's the Number One magazine 
of computer applications and software! 

Creative Computing 
gives you things to 
actuany do with a 
computer. 

Just owning a computer isn't enough. 
You've got to know what to do with it 
That's why applications are our primary 
focus. Text editing, animation, graphics, 
business simulations, data base and file 
systems, music synthesis, control of 
household devices, communications, 
games-some of the applications and sort­ 
ware you'll learn about in Creative 
Computing. 

Creative Computing 
covers computer 
education in depth. 

We started out as a computer education 
publication, and we're still committed to the 
educational community. We regularly carry 
articles on deSigning educational software, 
evaluating educational software, teaching 
concepts and terminology in computer 
education, text editing applications for lit­ 
erature and computer simulations in the 
classroom-plus a great deal more. 

Our price is right. 
By subscribing to Creative 
Computing now, you can save 
as much as 33% off the full 
subscription price. To learn 

elsewhere what you'll learn from Creative 
Computing, you might spend hundreds of 
dollars in course fees and books. Then 
you'd have to winnow out what you could 
use from all that you'd learned. But Cre­ 
ative Computing does that for you, so you'll 
have time to enjoy your own computing 
interests. And that saving of time makes 
this offer very inexpensive indeed. 

Join over 150,000 ~ 
Creative Computing readers 

by subscribing today! 
Just use the coupon 

at righl 

There's one place you can always be sure of 
learning more about microcomputer software 
and applications: Creative Computing. 

Every month Creative Computing provides 
you with a continuing education on everything 
related to microcomputers and computer 
equipment. Useful articles, "how to" tutorials, 
exciting new applications, games and "no 
holds barred" reviews of the latest software 
and equipment make up a major part of 
Creative Computing's editorial content. 

Creative Computing 
discusses business 
applications in simple, 
nontechnical language. 

If you're a business person who needs to 
know about the latest developments in 
word processing and office applications, 
turn to Creative Computing. We. clarify 
such business applications as investment 
analysis, futures evaluations, data base 
management, mailing list programs, text 
editing, word processing and simulations. 
And all the software available for business 
people. 

Creative Computing 
brings you hours of 
mind-expanding game 
entertainment. 

We've got a soft spot for the computer 
game addict-and computer game soft­ 
ware. We know you want to understand 
more about the new computer games 
flooding the market: which ones are easi­ 
est to learn? Require the most skill? Offer 
the most surprises? Give you the best 
graphics? Provide the most challenge? 
Contain a new twist? Creative Computing 
brings you the answers. 

We give you probing features on program­ 
ming breakthroughs and important news. Plus 
in-depth articles on elementary, intermediate 
and advanced software and applications 
topics-to help you develop your knowledge 
and skills, save hundreds (perhaps thousands) 
of dollars in unneeded software, discover uses 
for your personal computer that you might 
never have considered. Articles that increase 
your overall "computer consciousness:' Here's 
how: 

Creative Computing 
helps you decide which 
computer eqUipment 
is best for you. 

Our tough, no-nonsense equipment pro­ 
files arm you with the facts before you walk 
into a computer store. You'll know the right 
questions to ask and how to cut through 
the jargon arid sales hype. We give you 
authoritative guidance in deciding what 
you need, what you don't need-and 
what's right for you and your pocketbook. 

Creative Computing 
features the state of 
the art. 

Columns on the most popular personal 
computers, a "software legal forum," let­ 
ters to the editor. Reviews of books, 
games, organizations, dealers and events. 
Fascinating interviews with leading inno­ 
vators, equipment designers, program de­ 
velopers and game inventors-men and 
women who'll give you a real glimpse of the 
future! 

r-------- SAVE UP TO 33%! ---------, 
Creative Computlnq po. Box 5214' Boulder, Colorado 80322 

YES! Send me Creative Computing for: 
D One year (12 issues) for $19.97-1 save 20%! o Two years (24 issues) for $36.97-1 save 26%1 o Three years (36 issues) for $49.97-1 save 33%! 

Savings based on full one-year subscription price of $24.97. 

Check one 0 Payment enclosed. 0 Bill me later. 8H765 

Mr. / Mrs. / Ms. --;-.,-----_:-;-;---,;---;-;-- _ 
(please print full name) 

Address Apt. __ 

City _ 

State, Zip, _ 



The Projessionai's Editor for Program Development, Word Processing, Source Code Translations 

EXPECT A J(omVEDIT 
Newest Features.' 
• Horizontal Scrolling 
• Single Key and Conditional Search and 

Replace with Pattern Matching 
• Easier to Use than Ever 

Widely acclaimed as an editor, VEDIT has evolved to 
be much more. VEDIT is not only a versatile full screen 
editor, its command mode has become a powerful 
text-oriented programming language based on TECO. 
For the first time you'll be able to perform complex text 
manipulations that are impossible for l-;;;;;:;;;;;;;;:;;;;;;;;:;;;;;;;;:;;;~;;;;;;;;;:::=====-::-------1 
any word processor. Just a few 
examples of VEDIT'S command 
macro power are: 
• Hundreds of tedious search/replace 
operations, once performed by hand, 
can now be made automatically on 
dozens of files without your 
intervention. 
• VEDIT macros are indispensible 
with source eode translations. (Ex­ 
ample ZILOG to/from INfEL trans­ 
lator macros are included). A com­ 
plete line of translators will be avail­ 
able soon. 
• An on-line tutorial and mail merge 
program, completely written with 
VEDIT macros, (source included) is 
available as an inexpensive option 
-- imagine what you can write for your 
own applicarions. 

Word processing is a snap with 
paragraph formatting, word wrap, 
print functions, and VEDIT's un­ 
matched 'cut and paste' capability. 

VEDIT cuts programming time in 
half - with multiple file handling and 
special features for Pascal, Pl/I, 'C', 
Assembler and other languages. 

VEDIT is completely customizable 
-- you configure your own keyboard 
layout. Use any function or cursor 
key you wish. Plus our total com­ 
mitment to hardware support ensures 
that VEDIT will be perfectly matched 
to any microcomputer you are ever 
likely to own. 

Reviewers' Comments 
'The performance of this product is nothing 
short of outstanding!' 
'VEDIT is a 'virtual' text editor. The amount 
of memory in your computer does not limit 
the size of the file you can edit.' 

Tim Daneliuk, Info World - May '83 

'At present there are three major entrants into 
the screen editor category for the PC ... VEDIT 
is the front-runner for the definitive quality 
screen editor.' 
Todd Katz, PC Magazine - October, '83 'VEDIT's 'visual' mode, where you will spend 

most of your time, has a multiplicity of 
valuable one-or-two-keystroke commands 
which make it very easy to enter and modify 
text.' Frederick Zimmerman Sextant , 

- Fall, '83 

'VEDIT's by all odds the most flexible 
programming editor I've ever seen.' 
'One of its best features is multiple buffers; 
that is, you can store chunks of programs in 
various places and pull them out into your 
main file when needed.' 

Jerry Poumelie, Byte - September, '83 

VEDIT is available for virtually ev~ 8080, Z80 or 
8086 microcomputer made. To order please specify 
your computer, operating system and disk format. 

VEDIT - Disk and Manual 
8080, Z80 or IBM PC .$150 
CP/M-86orMSDOS .$195 
Manual only $18 
On-Line Tutorial $15 
Mail Merge $15 

CP/M is a regsteed It3jemark of Digital Research Ire. MSOOS is a IrMlem:.uk of Microsoft. IB.\! is a trademark of 
InternaliooalBus~Machlnes. Quotes from [nfoWl)d:l reviewCoyprighl1983by Popular Compuung. Ire. a SlIbsidiary of 
(J1I Commllnications, trc., framingiwn, MA - Reprimei from lnfoWorld. ~otes from Byte ~ Cop)Tight 1985 by Byte 
Publicalillns,lnc. QJotesfromSexlanlrevit.'WCop)Tighi 1983 by Sextant Publishing Co. Quotts from PC Mag;uine mieo.v 
Copyright 1983 by PC Magazine. 
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1955 Pauline Blvd., Suite 200 Arm Arbor, Michigan 48103 (313) 996-1299 Telex - 701821 
Orders: P.O. Box 1349, Ann Arbor, Michigan 48106 



MICROSYSTEMS REVIEWS 

AUIODEI 
does evelYlhing 
a novice could 
wish for 

n the March 1983 issue of 
Lifelines, I did an article on 
front end programs for 
CP/M. These utilities are de­ 
signed to assist the end user, 
and especially the novice end 
user, when using CP/M op­ 
erating system functions. 

AUTODEX, another such utility, runs 
under both CP/M and IBM PC-DOS. 

AUTODEX will do all the basic 
CP/M functions: copying, erasing, and 
listing files, displaying their contents on 
either terminal or printer, running the 
programs listed, and has a couple of oth­ 
er features that are unusual. These fea­ 
tures are menu driven, usually requiring 
only a single keystroke. 

The manual has both a table of con­ 
tents and an index and, with one excep­ 
tion, provides clear instructions. I will 
cover the exception later on. 

Installation 
The installation is also menu driv­ 

en. If your terminal is listed on the first 
menu, that's all there is to it. If, howev­ 
er, it is not, it is suggested that you an­ 
swer as if your terminal were the Os­ 
borne I and then run a second utility 
called TD.COM. This installation utili­ 
ty leads you through a series of ques- by Bob Kowitt 

tions about your terminal. To do this, 
you will need your terminal manual, or 
if you are a new user, ask your dealer for 
help. The codes are straightforward if 
you have had experience, but may prove 
confusing for the novice. This is not the 
fault of AUTODEX but of its control 
codes. Should you have insurmountable 
installation problems, Automatic Soft­ 
ware USA is very cooperative and will 
give you any phone assistance you 
might need. They're nice people to deal 
with. 

Usage 
The updated version of 

AUTODEX loads automatica11y when 
the operating system is booted. 
AUTODEX clears the screen, displays 
its logo, clears the screen again and dis­ 
plays two separate areas. The top area 
contains a list of disk commands that 
may be executed by placing the cursor 
on any of them and pressing the return 
key; the lower area then displays a sort­ 
ed list of disk files. This area has its own 
set of commands executed by a single 
keystroke. 

The following is a description of the 
disk commands in the upper area. 

SORT displays the disk files sorted 
by filename, type or filesize. It is the file 
display list that is sorted, not the actual 
disk directory. 

CURRENT displays the current 
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default drive and permits changing the 
default. When it is changed, the selected 
disk's files are displayed below. . 

BACKUP identifies the backup 
disk drive, should you decide to backup 
or copy a disk file or group of files. With 
a two-disk system, this defaults to the 
drive that has not been selected as the 
current drive (above). 

DATE. When utilized, the date in 
this position can be very easily copied to 
the third column of the disk file area 
next to any of the filenames and permits 
dating of each file on the disk. 

FLAT prints the file list on your 
printer. 

DIS KID permits you to name your 
disk and open a disk file under this 
name that will store a date and the as­ 
signed descriptions for each file. The 
filename will be two dashes (. .) fol­ 
lowed by the six-character name you 
have selected (see below). 

HELP presents a list of commands 
available and a short explanation of 
each. 

MULT is one of the more useful fa­ 
cilities provided with AUTODEX. 
Once you have gone through the file list 
marking files with an 'M,' MUL Twill 
do one of three operations; (1) It will 
backup the marked files to the designat­ 
ed backup disk, (2) it will list the 
marked files to the printer, or (3) it will 
erase all of the marked files from the 
disk. 

USER. UnderCP/M 2.x, when the 
current user area number is displayed, a 
new user area may be selected. 

The ESC key toggles between the 
upper screen and the lower and at any 
point, CONTROL-P will print the en­ 
tire screen on the printer. 

When the cursor is located on the 
lower screen, the cursor control keys 
that have been installed into the AX sys­ 
tem move the cursor to any point of the 
screen. When the cursor has been 
moved to a filename and then right to 
the date column, pressing the" =" key 
will copy the system date, as shown at 
the top area, into this column next to the 
selected filename. The data also may be 
entered manually. If you move the 
cursor to the fourth column, you may 
enter a description of the file that is con­ 
siderably clearer than the eight-charac­ 
ter filename permitted by the operating 
system. I definitely prefer having 
filename such as "total disk copying 
program" to DSKCPY.COM, or "Ac­ 
counts receivable monthly report" to 
ARMORPT.COM. 

Single character commands in the 
lower file area permit: 

• (B)acking up a file. 
• (C)opying the file to another 
name . 

• (E) rasing a single file. 
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AUTOD does Program Name: WS 
Update Date ( y / n ) ? N 
Fu I I Fi lename (y / n) ? Y 

all basic Program Name: SO 

f 
Update Date ( y / n ) ? N 

S, Fu I I Fi lename ( yIn) ? Y 

Program Name: ED 
Update Date ( y / n ) ? N 
Fu I I Fi lename ( y / n ) ? Y 

some unusual Program Name: <RETURN> 
(to end entries) 

f Ins t a I I t his program list 
into AUTODEX (yIn) Y 

• (H)elp, which presents a list of 
commands available, each with a 
short explanation. 

• (L )isting a single file. 
• (M)arking for the MUL T 
command. 

• (N)ext screen (when the disk has 
more than one screenful. 

• (P)revious screen (same as 
above). 

• (R)enaming a file. 
• (T), which makes the cursor loca­ 
tion the top row of the display. 

• (U), which copies to another user 
area. 

• (V)iewing the file at the terminal 
screen ifit is an ASCII file or does 
a Hexl ASCII dump if not. 

• (X), which executes a program. 
The one item that I must take to 

task in the documentation is the (X) 
command. In its simple form, it will run 
a .COM file from the disk and create a 
CP 1M submit file to allow return to 
AUTODEX. I tried and tried to make 
some sense out of the manual's descrip­ 
tion of the posssible extended uses of the 
(X) command and finally came up with 
a working method. 

Essentially, (X) will run a CP 1M 
.COM file in the usual manner. If, how­ 
ever, you should try to e(X)ecute an 
ASCII or text file, AUTODEX will as­ 
sume that you want to act upon that file 
with some existing .COM file. The pos­ 
sible .COM files are installed into 
AUTODEX with a utility called 
PROGLIST.COM. The procedure is as 
follows: 

To implement this utility, first 
e(X)ecute PROGLIST, then answer the 
subsequent inquiries with names ofvari­ 
ous .COM files that are able to manipu­ 
late ASCII files in some manner. After 
the inquiries are answered, determine 
whether the entire ASCII file name is 
needed by the desired .COM program, 
and then allow the list to be combined 
with AUTODEX. When you have done 

this, you may exit PROGLIST. 
After exiting PROGLIST, 

AUTODEX will reload. Move the 
cursor to the ASCII file and type 'X.' 
The right side of the screen will display 
the names of the .COM programs that 
are installed. Move the cursor to one to 
be run and press RETURN. The select­ 
ed command file will be run with the 
ASCII file as its parameter. 

For example, the ASCII file is 
called MY.LTR. I might, at one time or 
another, want to use one of the follow­ 
ing: PMA TE (a text editor), WS (a 
word processor), SQ (a file squeezer), 
ED (CP 1M's editor). I will execute 
PROGLIST first: 

Do you want instructions 
(yIn) ? N 
PMATE 
(yIn) ? N 
(yIn) ? Y 

Program Name: 
Update Date 
Full Fi lename 

Now when I e(X)ecute MY.LTR, the 
right of the screen will display 
PMATE ws so ED Other 
Placing the cursor on one of these and 
pressing RETURN will run my choice 
and act upon MY.L TR. 

Suggested improvements 
1. The system of disk IDs is almost 

compatible with Ward Christensen's 
UCAT.COM, which I use to maintain a 
catalog of my disks. Ward has selected 
the single "_,, as a filename initial to 
permit his program to find the disk 
identifier. This "_,, sorts to the begin­ 
ning of his FMAP and identifies the 
name of the disk to UCAT, the catalog­ 
ing program. Because of AUTODEX's 
use of the double dash, I must rename 
my disks. I would have preferred a sin­ 
gle dash for the start of the ID name. 

The most inconvenient feature of 
this form of disk ID, however, is 
AUTODEX's use of .DID as the 
filetype. My disks are named with both 
filename and filetype. That is, I have 
named disks as -ARCHIVE.IOA or 
-LETTERS.20S. If I want to 
AUTODEX on all of my disks, I must 
name the disks, using only three charac­ 
ters for the ID plus a number. This 
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might force me to change the foregoing 
disk names to - -ARCIOA.DID and 
- -LET205.DID. I think the authors 
should depend upon the "-" at the be­ 
ginning of the ID and not the filetype to 
identify the DISKID file. Better yet, the 
disk identifier character could be modi­ 
fied with the install program. 

2. AUTODEX displays the size of 
each file and the amount of space left on 
the disk. When I am copying a series of 
files with the MULT command, I would 
like to know how much room I have left 
on my destination disk. This could be 
calculated just before doing the MULT 

backup by subtracting the backup file 
total from the amount of room left on 
the backup disk, taking into account the 
minimum file size required by the back­ 
up disk's format. If I have exceeded the 
available room, I can remove some of 
the files from the MUL T list before 
proceeding. 

3. If there is a system ID file on the 
destination disk, the date should be in­ 
stalled with this file after the copy is 
complete. 

4. The manual does not indicate 
whether file copying is done with or 
without verification. We should have 
this option, perhaps during installation 
of the system. 

Conclusion 
AUTODEX is clearly one of the 

easiest and most convenient front-end 
utilities available for CP 1M. While 'not 
as powerful as some others, it is simple 
to get running without a programmer. 
It does everything a novice end user 
could want, and some more. 

AUTODEX was formerly distrib­ 
uted by Durant Software under the 
n am e S IMPLIFILE, version 1,1, 
AUTODEX is currently available from: 

Automatic Software USA 
1035 Santa Barbara St. 
Santa Barbara, CA 93101 
(805) 963-5861 
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Bob Kowitt, 1727 N Jerusalem Rd., E. 
Meadow, NY 11554 

Table 1. Qualitative factors 

Organized for learning 
Organized for reference 
Readability 
Includes all needed information 

Initial startup 
Application 

Documentation 

Ease of use 

5 
5 
5 
4 

6 
6 

From input error 
From full disk 

7 
o 

Error recovery 

Ratings in this table are on a scale of 1-7 with: 
I = clearly unacceptable for normal use 
4 = good enough to serve for most purposes 
7 = excellent, powerful, or very easy, depending on the category. 

AUTODEX Screen List 
* AUTODEX * Sort 

Space left: 930K Exit 
Row: 20f38 

Screen 1 

Date: 091083 
Multi Current: A Backup: B Date: 091083 
FLst User: 0 DiskId: ADSYS 
Help 

CMD Name Typ Size * * COMMAND SUMMARY * * 
--ADSYS 
CPM13 
DU 
FIND 
FORMAT 
LDRGEN 
MEMLIFE 
MEMTEST 
MODEM 
MODEM 
MOVE 
NEW 
PRINT 
RECLAIM 
SH 
SMARTKEY 
STAT 
SH 

DID 
SYS 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
PHN 
COM 
SUB 
COM 
COM 
COM 
COM 
COM 
OVR 

AUTODEX Screen List 
* AUTODEX * Sort 

Space Left: 930K Exit 
Row: 20f38 

4K 
12K 
10K 
2K 
4K 
2K 
2K 
2K 
12K 
2K 
2K 
2K 
2K 
4K 
IOK 
4K 
6K 
12K 

**DISK Commands** 
Sort = Sort filenames 
Mult = Bkup, List, Erase 

Current = Current drive 
Backup = Backup drive 

Date = Today's date 
Exit = Exit AUTODEX 
FLst = List filenames 

DiskId = Identify disk 
Help = Command 

summary 
**MISC Commands** 

< CTRL > - P = List screen 
< ESC> = Escape from 

action, or where 
you are 

** FILE CMDs** 
? = Command 

summary 
B = Backup file 
C = Copy file 
E = Erase file 
L = List file 
M = Multiple file 
N = Next screen 
P = Previous screen 
R = Rename file 
T = Make this 

Top row 
U = User number 

copy 
V = View file 
X = eXecute program 

Backup:B . Date: 091083 
DiskId: ADSYS 

Screen 2 

Date: 091083 
Multi Current: A 
FLst User: 0 
Help 

CMDName Typ Size ChgDte Description 
--ADSYS DID 4K 091083 

=> CPMI3 SYS 12K 091083 Operating System BIOS & BDOS 
DU COM IOK 011283 Ward Christensen's Disc Utility 
FIND COM 2K 040483 Ward Christensen's String Find Utility 
FORMAT COM 4K 091083 Advanced Digital Format program 
LDRGEN COM 2K 091083 Advanced SYSGEN program 
MEMLIFE COM 2K 090982 Memory test 
MEMTEST COM 2K 010183 Memory test 
MODEM COM 12K 
MODEM PHN 2K 
MOVE COM 2K 091083 Single disc copier 
NEW SUB 2K 091083 Formats, Installs Loader & Power 
PRINT COM 2K 060682 Paginating printer 
RECLAIM COM 4K 091083 Reclaims bad discs 
SH COM 10K 041083 Microshell 
SMARTKEY COM 4K 050583 Reassign keyboard keys 
STAT COM 6K 
SH OVR 6K 
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A multi- 
faceted program 
development 
system for 
CP IM-80, CP IM-H6, 
and PC-DOS 

by David Carro" 
110 Microsystems February 1984 

s we begin our story, 
we find Clark Mint, 
intrepid program­ 
mer, hunched over 
his microcomputer 
keyboard, working to 
beat the deadline set 
by his boss, Perry 

Height. Clark realizes that he won't 
complete his assignment in time, unless 
he resorts to extreme measures. After 
looking carefully around the office to be 
sure he is alone, Clark opens his brief­ 
case and removes a small package, 
which he then unwraps to disclose-a 
floppy disk containing the answer to his 
problem. Placing the disk into his com­ 
puter, he commands the system to run 
the powerful program contained in the 
microscopic magnetic particles on the 
disk. 

Faster than Basic, more powerful 
than Fortran, able to compile long pro­ 
grams in a single pass-LOOK! On the 
screen-Its a word processor!-Its a 
compiler!-Its Turbo Pascal! 

Far-out? Not really. Anyone who 
has done a large amount of program de­ 
velopment on microcomputers is famil­ 
iar with the frustrations of going back 
and forth between editor and compiler, 
the time-consuming disk saves and 

reads after each code change, and the 
lengthy searching for typos and other 
errors. Many have purchased hard disks 
to cut down on these delays. 

Well, so what? You're thinking 
"just another pseudo-Pascal compiler, 
who cares?"-aren't you? WRONG! 
Finally, somebody has done it right. A 
powerful Pascal Z80 or 8086/88 single 
pass native code compiler (not a P-code 
compiler) together with a full screen 
editor (not a line editor) and error 
checking to make a super programming 
development package. 

I received the Turbo Pascal prere­ 
lease package from Borland with mixed 
feelings. After several experiences with 
JRT Pascal and Digital Research's Pas­ 
cal MT+, I was not looking forward to 
fighting my way through (yet) another 
"version" of Pascal. On the other hand, 
I had reviewed (and used extensively) 
two other Borland products: 
Word Index II and MenuMaster-and 
found both were well designed and bug 
free. French-born Borland president 
Phillipe Kahn had told me some incred­ 
ible things about their new Turbo Pas­ 
cal, and I decided to find out if they 
were true. 

First, some background. Borland 
products are developed by a team of 
high power professionals. The original 
word processing tools were developed 
to help automate document preparation 



It's Fast In Any Language. 

When it comes to software 
development the difference between 
a Sage IV computer and other micros 
is like day and night. 

With the Sage Computer it'll take 
you fewer days and nights to finish 
your program. 

Speed is the reason. Speed resulting 
from the fast MC68000 microprocessor, 
fast architecture, fast operating 
systems, and blinding transfer rates. 

The fact is, even we are surprised by 
the amount of software that's developed 

. on Sage Computers. 
So if you're a programmer. 

maybe you should ------- 
spend some time 
learning how 
much time you 
could save using a 
Sage IV 

The Hottest Languages 
And Operating Systems. 

Programs in nearly all of the important 
languages can be written on the Sage 
computer. 

Included in the price is the p-SYSTEM 
operating system which supports Pascal, 
BASIC, and FORTRAN. 

Other operating systems are optional. 
For UNIX fans there's lORIS, which 
runs up to twice as fast (even without 
a Sage computer). lORIS conforms to 
/usr /Group Standards Committee 

standards and programs written under 
it are highly portable to other micros. 
CP/M advocates please note that 
Digital Research has developed CP/M- 
68K for Sage hardware, providing a 
truly complete software development 
environment. Versions of Pascal, 
BASIC, C-BASIC, C, and FORTRAN 
77, as well as a very fast APL, may 
be used under this operating system. 

The Sage IV is also blindingly fast when 

If you found your language here, 
you Just found your computer. The 
16-bit 2-million operation/sec Sage IV 
micro with up to one MByte RAM and 
18-MByte internal hard disk. 
For more information and the name 

of your nearest SAGE dealer. call us 
today. And be sure to ask about our 
new soft ware catalog describing over 
200 application programs for Sage 
computers. . 

Sage Computer Corporate Office, 
4905 Energy Way, Reno, Nevada 
89502. Phone (702) 322-6868 
TWX: 910-395-6073/SAGE RNO 

Eastern United States 
Sage Computer 

IS New England 
Executive Park 
Suite 120,Burlington,MA 
01803 (617) 229-6868 

running hyperFORTH with its extended 
programmer and user interfaces. 

Besides lORIS, other Multi-User 
operating systems that run on the Sage 
Computer are PDOS, MBOS, and 
MIRAGE. 

A lot of excitement has 
been brewing in the Pascal 
World over Niklaus 
Wirth's new 
MODULA 2-and 
it's available for Sage 
computers. So is ADA, 
for the record. 

© 1983 Sage Computer Technology all rights 
reserved Sage & Sage IV are trademarks of 
Sage Computer Technology 
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and paper flow. All were written in Pas­ 
cal and later hand optimized for speed. 
When the IBM PC was released, 
Borland decided to transfer their soft­ 
ware to l o-bit, but was unable to find a 
useable Pascal native code compiler. So, 
they wrote their own: Turbo Pascal. 

Turbo Pascal generates native Z80 
code for CP/M machines and 8086/ 
8088 code for MS-DOS and CP/M-86 
machines. All commands except for a 
few operating system specific extensions 
to the language are fully transportable. 
Support for the 8087 math coprocessor 
chip is planned in future 16-bit versions. 
The package includes the compiler, a 
WordStar-compatible "editor," a load­ 
er and linker, and compile and runtime 
error checking. The system is driven by 
a simple user menu system. In addition, 
a 254 page typeset, softbound reference 
manual is included. All for $49.95? Yep! 

Turbo Pascal is a reasonable super­ 
set of the original Pascal as defined by 
Jensen and Wirth in the Pascal User 
Manual and Report. There are a few dif­ 
ferences from International Standards 
Organization Standard Pascal and sev­ 
eral useful extensions to the language. I 
found that the several standard Pascal 
programs I tried compiled and ran with­ 
out difficulty. I found a small error in 
the installing of the highlighting com­ 
mand. Start and stop highlighting func­ 
tions appear to be reversed in the install 
program. 

Using Turbo Pascal 
Using the system is very simple. 

First, of course, make a work copy of 
the distribution disk. Then;type 
"TINST" to run the install program 
that will customize Turbo Pascal for 
your terminal and computer system. 
The program asks you if you wish to in­ 
stall the screen (terminal) or edit com­ 
mands. (Turbo Pascal allows you to 
change any editing commands you wish 
from the distribution WordStar-like 
standard.) Type "S" for screen and a list 
of supported terminals will appear. If 
yours is on the list, type the appropriate 
number and your system is installed. If 
not, answer a few questions about your 
hardware, and Presto!, a new terminal is 
added to the list. 

Using the work copy of the distri­ 
bution disk, type "TURBO." This loads 
the complete system into memory. If 
you have installed the system for your 
terminal by running the install program 
as above, the screen clears and the main 
menu is displayed. All available com­ 
mands are shown with the proper com­ 
mand letter highlighted. Select a 
workfile by typing "W" at the" > " 
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prompt and then "TEST" (for our ex­ 
ample). The .PAS filename extension is 
automatically added to the filename. 

To use the editor, the system must 
be installed for your terminal. Type "E" 
to enter edit mode. A screen very simi­ 
lar to that of W ordStar appears and the 
user may enter or edit a file using full 
screen editing (not line editing) like 
W ordStar. An added screen command 
allows automatic indentation-the re­ 
turn key moves the cursor down a line 
and positions it under the first character 
of the previous line-a real help for 
"structured" programming. Unlike 
WordStar, the cursor may be freely 
moved anywhere on the screen without 
regard for blanks, spaces, or characters 
at a particular location. Tabs are auto­ 
matically set to the position of the first 
letter of each word in the preceding line. 
Another added feature is the line restore 
command. If a line is deleted or 

changed, it may be restored to its origi­ 
nal condition with a simple command as 
long as the cursor remains on that line. 
The normal "control-K, control-D" se­ 
quence ends the edit and returns to the 
main menu. Note however that the file 
is NOT saved till the user enters the 
main menu "S" command. 

Compiler options may be selected 
with the "0" command. The compiler 
may be directed to place the object code 
program in memory, in a .COM disk file 
(with the run library), or in a .CRN disk 
file without the library (for chained 
overlays). The memory area for the ob­ 
ject code may also be specified, to re­ 
serve space for machine code or abso­ 
lute variables. 

The compiler is activated by enter­ 
ing the menu command "C" (or by 
"R"-running a modified program). 
You may compile in memory or to disk. 
Longer programs may be compiled to 

disk files if memory is limited. If a com­ 
pile-time error is detected, the source 
code line location is shown (Figure 3). 
The user than types ESC and returns to 
the editor with the cursor pointing out 
the error (Figure 4). The error is then 
corrected using editor commands (Fig­ 
ure 5). Returning to the main menu, an­ 
other "C" command starts the compiler 
again and this time we reach a normal 
termination (Figure 6). 

If the program is compiled in mem­ 
ory (for debugging) and run, Turbo Pas­ 
cal will locate the point in the source 
code where a runtime error occurred. If 
incorrect data are entered as input to 
our example program, an I/O error will 
normally occur (unless disabled). The 
expected input is of type integer and a 
character is entered generating the I/O 
error (Figure 7). The compiler searches 
the source code in memory and locates 
the error position in the source code. 
The user types ESC and returns to the 
editor with the cursor indicating the 
runtime error position (Figure 8). 

The language 
The Turbo Pascal implemention is 

close to the ISO Standard Pascal. The 
minor differences which exist are: 

1. Different (expanded) procedures 
for Dynamic variables; 

2. Get and Put are not implement­ 
ed-instead Read and Write have been 
extended; 

3. Goto statements may not leave 
current block; 

4. Standard Page procedure is not 
implemented; 

5. Packing is automatic, thus Pack 
and Unpack proced u res are not 
implemented; 

6. Procedures and functions cannot 
be passed as parameters (strings and 
pointers may be passed). 

Turbo Pascal Integers take values 
between -32768 and + 32767. Byte val­ 
ues are between 0 and 255, while the 
range of real values is lE-38 through 
IE + 38 with a mantissa of up to II sig­ 
nificant digits. Boolean, Char and user­ 
defined types are also supported. 

Turbo Pascal extensions mainly 
provide machine and operating system 
interfaces, and allow include files, pro­ 
gram chaining, machine code linking, 
bit/byte manipulation, and random ac­ 
cess data files. 

The compiler may be instructed to 
optimize the machine code for arrays to 
be code size, or speed efficient, and in 
the CP /M-80 version, absolute nonre­ 
cursive code may also be specified. Re­ 
cursive programs are slower and use 
more memory. The 16-bit version can 
address up to 1 megabyte of heap space 
for dynamic variables automatically 
(compared to the 64K limit of other 16- 



bit Pascals). 
Code generated by the compiler to 

a file is in standard .COM file format 
(for CP 1M) and will run without the 
Turbo Pascal system. The assembler or 
loader is not required. The entire 6K 
runtime library (including a complete 
set of transcendental functions) is in­ 
cluded in the .COM file. A compiler op­ 
tion allows generation of .CHN (chain) 
files without the library; these overlay 
the calling program in memory (but not 
the library or variable areas), allowing 
large applications to be written with 
several .CHN modules driven by a sin­ 
gle .COM file. 

As for speed, a 731 source line 20K 
demonstration PLO compiler program 
from Nicklaus Wirth's book Algorithms 
+ Data Structures = Programs was 
compiled to a .COM file on a 4 MHz 
Multitech M-504 51/4" Z80 computer 
system in 38.3 seconds. 10,230 bytes of 
code were generated plus data storage 
resulting in an 18K .COM file (2K 
block size). The same source file 
compiled on the same machine with 
Digital Research's Pascal MT+ version 
5.5 took 5 minutes 13 seconds to 
compile 10,372 bytes of code and an 
additional 47 seconds to link and gener­ 
ate a 42K .COM file. JRT Pascal 4.0 
called an undeclared type error at line 
58 and quit. 

On a smaller scale, the 35 line 
"Eight Queens" program from Wirth's 
book (see above) took 1 minute 40.9 sec­ 
onds for MT+ to compile and link, 39.1 
seconds for JRT Pascal 4.0 to generate a 
P-code .INT file, and 4.7 seconds for 
Turbo Pascal to make a .COM file. The 
resulting MT+ .COM file was 20K and 
the Turbo Pascal .COM file was 8K in 
size. The JRT 4.0 .INT file was 2K, but 
the 24K EXEC4.COM. program and 
the 16K PAS40.LIB are needed to run 
it. 

The editor 
The Turbo Pascal editor is a func­ 

tional subset of the popular WordStar 
word processing program. It is a full 
screen oriented editor with the same 
command structure as WordStar. Ma­ 
jor differences include: 

1. The entire file to be edited must 
fit in memory; 

2. A screen "indent" command al­ 
lows structured format by automatical­ 
ly setting the margin to the start of the 
preceeding line; 

3. Deleted line restore capability is 
included; 

4. Single words may be marked as 
blocks with a single command; 

5. Tabs are automatically set to the 
start of each word on the preceeding 
line; 

6. The cursor may be moved any- 
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where on the screen, without regard to 
'blanks' or 'spaces'; 

7. All editor commands may be re­ 
defined in the install program. 

As can be seen, this editor was de­ 
signed by a structured programmer, and 
is useful for just about any program­ 
ming task. The editor limitation that 
files must fit into memory shouldn't 
cause any problems for Turbo Pascal 
programmers because of the include file 
compiler capabilities and the ability to 
chain programs. 

The manual 
The Turbo Pascal manual is a well 

written reference guide to this Pascal 
language implementation. It is a refer­ 
ence manual-not a tutorial, so a stu­ 
dent should use a Pascal text with Tur­ 
bo Pascal while learning. There are 
occasional misspellings and gramatical 
errors in the manual, but not enough to 
be irritating or prevent understanding. 
The 254 page guide includes detailed de­ 
scriptions of all expressions, statements, 
blocks, data types, procedures and func­ 
tions, compiler directives, differences, 
and error messages. 

Final release version 
I received the Turbo Pascal stan­ 

dard distribution disk from Borland 
shortly before this article went to press. 
There were two significant factors that 
should be mentioned. 

First, I noted the' CP/M-80 install 
program now offers nearly 20 terminal 
choices, but some of the supplied config­ 
urations seem to have minor errors 
which must be corrected for proper 
screen editor operation. I discovered 
one such error in the Liberty Freedom 
50 terminal installation. The supplied 
configuration uses control-Z for screen 
clear. This can cause the main menu to 
begin flashing when the user returns 
from the editor. What is actually hap­ 
pening is that the terminal returns a 
control-Q in response to the control-Z 
command. The Turbo Pascal main 
menu won't accept most characters (in­ 
cluding control-Q) as input, and so it is­ 
sues another screen clear, causing the 
flashing effect. This minor problem is 
easily cleared up by reinstalling the Tur­ 
bo system to send an ESCAPE * instead 
to clear the screen. 

A Turbo Pascal disk also includes a 
demonstration program-I,261 lines of 
Pascal source code for a complete, oper­ 
ational electronic spreadsheet called 
MicroCalc. MicroCalc is a 154 cell (7 by 
22) spreadsheet similar to VisiCalc and 
SuperCalc in many ways. It allows text, 
numeric, and formula entry, II digit 

precision, output to the printer and 
disk, disk program loads and saves, and 
it uses the same cursor controls as the 
Turbo editor. Best of all, you can modi­ 
fy it! As an example of a real Pascal ap­ 
plication it is without parallel. 

The CP IM-80 version of Micro­ 
Calc is made up of master file and 6 "in­ 
clude" files to allow compilation. It to­ 
tals 44K of source code which compiles 
to a 22K .COM file. I compiled all 1,261 
lines (including the 6 "include" files) to 
a .COM file on a 6MHz Z80 TurboDos 
system with hard disk in 28 seconds. 
Wow! I found that MicroCalc ran with­ 
out problems. 

generated code, but an unlimited devel­ 
opment and compiled code distribution 
license is available for additional $100. 
This package would be a good deal at 
$499.95 (look at Digital Research's Pas­ 
cal MT+ )-at $49.95 it's a steal. Either 
the editor or the spreadsheet alone is 
worth the price. (By the way-the price 
will not stay this low forever-it is an 
introductory offer.) 

One small negative: the CP IM-80 
version is only for Z80 processors. It 
produces Z80 code and is written in 
Z80, so if you have an 8080 or 8085, get 
a new computer or forget it. 

Borland has contracted with an 
outside supplier for copying, packaging, 
and shipping services-hopefully this 
will prevent the delays in shipping 
which plagued JRT Pascal 2.0 and 3.0 if 
Turbo Pascal becomes as popular as 
JRT. Only time will tell. 

For more information contact 
Borland, International, 4807 Scotts Val­ 
ley Dr., Scotts Valley, CA 95066. f!J 
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Conclusions 
It is impossible to cover all of the 

features of a sophisticated product like 
Turbo Pascal in a brief review. Howev­ 
er, I can say that Turbo Pascal is a com­ 
plete program development package for 
both beginners and serious profession­ 
als. Its availability for CP 1M-80, 
CP/M-86, and PC-DOS/MS-DOS and 
its chaining and include capabilities that 
make it attractive for developing appli­ 
cations for almost any market. The 
$49.95 introductory package only al­ 
lows single CPU use of the compiler and 

David Carroll, P. O. Box 699, Pine 
Grove, CA 95665 
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Program name: Autocode I 
Hardware system: any Z80 or 
8080/8085 computer with CP/M, 
CP /M-86, PC-DOS or MS-DOS 
Minimum memory: 130K 
Description: Autocode is a program 
generator that writes customized 
applications programs which run on 
dBASE II. Autocode generates 
reports, analyses, calculations, 
screens, menus or submenus. Using 
simple English language prompts and 
responses, Autocode creates files, 
defines report criteria, sets up 
formulas for total and subtotal fields, 
forms parameters for entering data, 
etc. Autocode is entirely menu driven 
and includes no control characters. 
The 35-page manual contains 
examples of each definition. 
Price: $195 
Available from: 

Axel Johnson 
666 Howard Street 
San Francisco, CA 94105 
(415) 777-3800 
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Program name: REBOS 
Hardware system: any CP/M or MS­ 
DOS system, including the IBM PC-XT 
Minimum memory: 64K 

. Language: dBASE II 
Description: REBOS automates 
existing filing and reporting systems, 
customizes and types frequently used 
letters, orders legal documents and 
prepares mass mailings. The REBOS 
archive database stores information on 
closed transactions for future use and 
client follow-up. REBOS prepares cash 
flows, provides projections for any 
desired time period, and can project 
individual associate incomes. REBOS is 
password protected on three levels, 
allowing sales associates access to 
information while protecting 
management reports and preventing 
unwanted editing of files. REBOS can 
create an ASCII file from any of its 
databases, enabling the user to write his 
own programs and reports or to 
interface with his word processor. 
Price: $2,500 
A vailable from: 

Clover Data Systems, Inc. 
P.O. Box 270 
Kulpsville, PA 19443 
(215) 362-9000 
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Program name: Electronic Mail 
Manager 
Hardware system: Any microcomputer 
running COMMX-PAC (required) 
Language: dBASE II 

Description: The Electronic Mail 
Manager provides a private electronic 
mail network used in conjunction with 
COMMX COMMunications eXchange 
software. Data is transferred between 
all locations, completely unattended, at 
predetermined times when phone rates 
are best. Each user is assigned a mailbox 
number requiring a password for system 
operation. Users may only access data 
addressed by or to their mailboxes. A 
branch manager is assigned a system 
password allowing privileged system 
operations. Up to 1,000 mailboxes can 
be assigned. A master station controls 
assignment and alteration of mailbox 
data. The system manager prepares all 
files for transmission and invokes the 
communications monitor which allows 
access via password. The master station 
then calls all branch locations for mail 
pickup. Mail is then sorted and 
delivered to its destination branch. A 
user may attach other files to a memo 
such as WordStar, SuperCalc, MBasic 
or .COM files. Archives are 
automatically created for all outgoing 
and incoming memos. EMM has a 
search function which can be setup to 
find items by date, subject, source, or 
destination using and/or expressions. 
This feature works with the outgoing 
mail bag, incoming mail bag and 
archives. 
Price: $400 for initial Master/Slave 
pair; $150 for each additional Slave 
Available from: 

Hawkeye Grafix 
23914 Mobile 
Canoga Park. CA 91307 
(213) 348-7909 
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Program name: Quickcode, dUTIL, 
Quickscreen, dGRAPH 
Hardware system: any CP/M, MS­ 
DOS or CP /M-86 based computer 
Minimum memory: Quickcode: 180K; 
Quickscreen-dGRAPH: 48K 
Language: dBASE II 
Description: Quickcode automatically 
generates programs (in the form of 
"command" files) to run under dBASE 
II without programming by the user. 
Quickcode also expands the power of 
dBASE II with four new types of data: 
dollars, dates, telephone, and social se­ 
curity numbers. Quickscreen sets up the 
screen: you just define the data fields 
and Quickcode writes all the programs 
you need. dGRAPH automatically 
loads dBASE II data, computes scales, 
draws grid lines, and labels charts. It 
also has automatic shading and graph 
overlay. dUTIL puts often repeated in­ 
structions into a standard text file using 
any editor or word processor. IF/END 
IF and DO/ENDDO sequences are 
automatically indented and aligned. 



WHY GAMBLE? 
Don't take ~ha:hces! Isolators 
provide complete protection. 

P.I.1I4,259;705 

They prevent: 
• CPU/printer/disk interaction 
• Lightning or spike damage 
• AC powerline disturbances 
• RFI·EMI interference 

$ 81.95 
s 81.95 

$122.95 
$122.95 

$213.95 w 

$180.95 

Circuit Breaker, any model (Add-CB) 
Remote Switch, any model (Add·RS) 

Add $ 11.00 
Add $ 20.00 

Lli!liK Electronic Specialists, Inc. 
171 S, Main St .• Box 389, Natlck,Mass. 01760(617) 655-1532 

POWf:R 
PRICf:& 

SUPPORT 
Key Micro Systems offers a com­ 

plete selection of expandable single 
or multi-user systems, available 

with floppy and hard disk drives. 
With them you can enjoy the best 
of 5-100 computers and run any 

mix of 8 and 16 bit programs 
simultaneously, Our use of the 

highest quality peripherals with 
the power of CompuPro boards 
delivers the reliability you need 

- at the right price. 
If your company needs complete 

software selection, on-site service 
and full customer support, you 

need Key Micro Systems. 

Key Micro Systems. Inc. is a 
Full Seroice CompuFro® @tfu~: 

Terminals optional. MICRO SYSTEMS INC. 
1606 Nooseneck HIli Rd .. PO Box 715, Coventry, RI 02816 • 401/828-7270 
822 Boylston St .. Suite 201. Chestnut HIiI, MA 02167 • 617/738-7305 

Commercial Grade Isolators 
ISO-1 3 Isolated Sockets 
ISO-2 2 Isolated Socket Banks, 6 Sockets 

Industrial Grade Isolators 
IS0·3 3 Double Isolated Sockets 
ISO-II 2 Double Jeolated Banks, 6 Sockets 

Laboratory Grade Isolators 
IS0·17 4 Quad Isolated Sockets 
ISO-18. 2 Quad Isolated Banks, 6 Sockets 

LARGE INVENTORY AVAILABLE FOR IMMEDIATE DELIVERY 
SMITH SYSTEMS INC. 

215 Jcliet St., Suite # 1 
Dyer, IN 46311 • PH. 219/865-6010 

MIDWEST DISTRIBUTOR FOR 
HDL Research S-1 00 Main Frames 

MCS·112 DESK 12 SLOT W/CVT PWR $737. 
MCS·122 DESK 22 SLOT W/CVT PWR $881. 
RM·12 RACK 12 SLOT W/CVT PWR $879. 
RM·122 RACK 12 SLOTW/CVT PWR $1038. 
DDE·8 DISK ENCLOSURE W/CVT PWR $910. 
DDE·8R DISK ENCLOSURE W/CVT PWR 51015. 
TF·'2 12 SLOT WISP FOR 2'5- DRVS $960. 

Ready to Run Systems Available Now!1 
Send For Our System's Flyer 
(Dealer Inquiries Invited) 

----- OUR BAR CODE READING/PRINTING SYSTEM----. 
-------- FEATURI NG------· - HF WAND 

- OUR 8080 BAR CODE SCF1WARE 
- MACHINE LANGUAGE PROGRAM 
RUNS UNDER DBASE 11 VERS 2.4 

- USES POPULAR 3·0F·9 BAR CODE 
- PRINT FROM YOUR DBASE FILES 
- READ INTO YOUR DBASE FILES 
- SAMPLE PROGRAM INCLUDED 
- EPSON FX, MX, OR GEMINI 

THE MODEL3901, OUR INITIAL OFFERING, CONSISTS OF SOFTWARE THAT I NSTALLS 
UNDER DBASE II (VERS.2.4 UNDER CP/M-80), AND BAREBONES HARDWARE REQUIRING 
5V DC (REGULATEO) AND A SINGLE BIT TIL PARALLEL INPUT PORT. PRICE: $250. 
SEND FOR DATA SHEET. AN RS-232 SERIAL VERSION WILL BE DESCRIBED IN OUR 
NEXT AD. 
---COMING SOON IBM PC BARCODE LlNK.-----· 

Yldeo tIDy,. Cent.,. 
eu.to.er ro c.r-OI 

IlfITH eor.tJf£lt S~ 
215 JoU.t .t 8uit. 1 
0,..,. IN ""'11 
21."".5-6010 
ID~.,. 10001 

Ilmm~ml~llmm~ 
1000. 

-------COMPLETE COMPUTER SYSTEMS -------- 
MORROW MD-3 64K W/MDT-2D TERMINAL & PERFECTS SOFTWARE $1795. 
LNW 80 II WITH 2 DRIVES SOFTWARE & AMDEK AMBER MONITOR $2350. 
----------- SYSTEM COMPONENTS ---- _ 
IOMEGA to-MEG REMOVABLE CART WITH SCSI CO NT INTERFACE MASTER $1795. 
DTC S-100 CONTROLLER (WITH CP/M-80 (SOFTWARE DRIVERS) $395. 
8" QUME DT·8 DS/DD $475 8" MITSUBISHI THIN DS/DD $464. 
CCS 2810 Z·80 4MHZ CPU $245 TARBELL DO ASM W/CPM $395. 
Memory Merchant 64K Static $419. PMMI300 BAUD S-1 00 MODEM $339. 
SSM 110-88 PORT SERIAL $449. GEMINI lOx PRINTER PARALLEL $320 
Adds View POint ADM·3A+ $545. AMDEK V300A AMBER $'65. 
Terms: We accept Visa/Me, prepay. check or money order. Please allow personal checks 
two weeks to clear before shipment $5.00 handling fee on all orders under $50.00. 15% 
re"ocking fee. All orders shipped via U.P.S. unless otherwise specified. All U.P.S. C.O.D. 
orders require cash or cashiers check. Prices subject to change without notice. 
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Dirt 
Cheap. 

SOFTWARE 
Continued from page 116 
dUTIL also highlights all dBASE II re­ 
served words by setting them in upper 

Available from: 
Cawthon Scientific Group 
24224 Michigan Ave. 
Dearborn, MI48124 
(313) 565-4000 

CIRCLE 320 ON READER SERVICE CARD case. 
Prices: Quickcode: 

dGRAPH: 
dUTIL: 

A vailable from: 
Fox & Geller 
604 Market St. 
Elmwood Park, NJ 07407 
(201) 794-8883 
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$295 
$295 
$ 99 

Program name: W$L: Wall Street Link 
Hardware system: A modem; CP 1M, 
MP/M II, CP/M-86, MP/M-86, MS­ 
DOS 
Minimum memory: 48K (8-bit); 64K 
(16-bit) 
Language: C 
Description: Wall Street Link is com­ 
munications software specifically de­ 
signed for the Dow Jones information 
network. W$L will automatically dial 
your local tymnet or telenet number, 
send your password and allow you to 
use Dow Jones information with helpful 
prompts rather than cryptic codes. 
W$L is delivered complete and ready to 
run. No user software patching is 
required. 
When released: 1982 
Price: $165 
A vailable from: 

Cawthon Scientific Group 
24224 Michigan Ave. 
Dearborn, MI48124 
(313) 565-4000 
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Program name: CPL: Computer Phone 
Link 
Hardware system: A modem; CP 1M, 
MP/M II, CP/M-86, MP/M-86, MS­ 
DOS 
Minimum memory: 48K (8-bit); 64K 
(16-bit) 
Language: C 
Description: Computer Phone Link is 
a powerful and friendly asynchronous 
communications program that allows 
you to U pload/Download files from 
other micros or mainframes. CPL is 
delivered complete and ready to run. 
No user software patching is required. 
When released: 1982 
Price: $165 

MX-80 COMPATIBLE 
PRINT BUFFER 

$4950 ~:::e~~~nsi~1t:;" "ROM 
31ld complete documentation. 

+ $2.50 SHIPPING 
• Uses popular lK or BK b~e wide RAMs 

IOlelpanslOntol4KlJr56K. 
• Aut0013tIC adjustmelll 101 RAM size 
• OiagnosllCs am slalus .d.alors suppr;rled. 
• Parallel interface (Centronics 31ld [pson 

compalible). 

• Clear. copy alld pause swaches 
slIpjlorted. 

• ReqUires only 7 "'" RAM les, 
(8085. 8155. 741S373. 74lSt38. 
74lS32. 74121. 74lS)4) 

• Small 6"16" see. 

_. SVSTEIVIS 
'-1 P.O. BOX 3450 MILFORD, OHIO 45150 rtl7 

VISA I (513)831-1561 ~I 
Ohio Residents Add 5.50/,· Add 53.00 For C.O.D. Orders 
CIRCLE 7 ON READER SERVICE CARD 

One of the finest implementations of the FORTH language. 
Field tested and reliable, UNIFORTH is available for the DEC' 
Rainbow/Professional, Osborne, KayPro. and IBM PC as well as most 
systems with 8" disks and the following processors: 

8080 PDP-ll 
Z80' 68000 
8086/8 7 6032 

As a task, UNIFORTH is compatible with and supports all 
features and file types of the CP/M . CDOS . MS-DOS and DEC 
operating systems. As an operating system. UN I FORTH will 
function "stand-alone" on most commercial microcomputers. 

The FORTH-7S Standard language has been extended with 
over 500 new words that provide full-screen and line-oriented 
editors, array and string handling, enhanced disk and terminal 
I/O, and an excellent assembler. Detailed reference manuals 
supply complete documentation for programming and system 
operation, in an easy-to-understand, conversational style using 
numerous examples. 

GUARANTEED TO RUN WITH: MPM 
COOS • CROMIX • OASIS • AMOS 

v PLUS: 8/16 BITTRANSFERS • 24-BIT EX ADDRESSING 
8-12 MHZ. 2K DESELECTS. RAM-EPROM MIX 
IEEE 696/S-100 • LOW POWER. FULLY STATIC 

Optional features include an excellent floating-point package 
with all transcendental functions (logs, tanqerus, etc.). the 
MetaFORTH cross-compiler, printer plotting and CP/M file 
transfer utilities, astronomical and amateur radio applications. 
word processing, etcetera. 

Compare these features with any other FORTH on the market: 
o Speed and efficiency • Ease of use 
o Variety of options • Documentation quality 

You'll find UNIFORTH is superior. 
Prices start at $35. Call or write for our free brochure. 

Unified Software Systems 
P.O. Box 2644, New Carrollton, MD 20784, (301) 552-9590 
CP 1M' Digital Research, COOS' Crornenco. DEC' PDP' Digital Equipment 
Corporation, MSDOS' Microsoft, IBM PC' 18M, ZBO' Zilog 

LITHIUM BATTERYBACKUP0P110N: Unique POWEA-FAIL-SENSEcircu~tell 
processor when bus power is failing, then disables WRITE L~hium Battery retains 
memory contents for"up to a year. Avoids POWER FAILURE MEMORY 
CRASHES intelligently. 

BG··BANK 256S $1 ,299 Battery Backup $79 
BG BANK 64S $399 Battery Backup $39 

BG COMPUTER APPLICATIONS, 206 Brookside, Bryan, 
Texas 77801. Foreign orders add 20%. (409) 775-5009 
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The North Star HORIZON@8/16. 
NoVl it's turbocharged 

for beHer all-around performance. 
Introducing a new 

standard for multi-user 
CP/M® applications. 

North Star's TurboDOS" 
HORIZON 8/16 can handle as 
many as eight users while 
supporting both 8-bit and 16- 
bit applications simultaneously. 
And do it all at a lower cost­ 
per-user than most conventional 
time-sharing systems. 

It's faster, too. 
In fact, North Star TurboDOS 
is several times faster than 
standard multi-user operating 
systems. What's more, it's com­ 
patible with CP/M-80~ 

CPIM, CP/M-BO, CP/M-86 and MP/M ore either 
trademarks or registered trademarks of Digital Research Inc. 
TurboDOS is a registered trademark of Softwcre 2000 Inc. 
The ('!orth Star logo, HORIZON and 01\ other products ore 
either trademarks or registered trademarks of North Star 
Computers, Inc. © 1983 North Star Computers, Inc. 
Systems serviced nationwide by Mj A/IJ'Sorbus Service Divis"ion. 

CP/M-86~ and MP/M':' It 
offers networking features like 
file-sharing, record locking 
and electronic mail. And when 
it comes to durability, con­ 
sider this: more than 30,000 
first-generation HORIZONs are 
still in use. And each one 
can be easily upgraded to the 
new 8/16 architecture. 

Test drive our 
turbocharged HORIZON 

today. 
You'll find one at more than 
1,000 computer stores and 

systems houses nationwide. 
For the location near you, call 
800-722-STAR. Or write 
North Star Computers, Inc., 
14440 Catalina Street, 
San Leandro, CA 94577. 

Special OEM incentives. 
Call our OEM Coordinator 

at(415) 357-8500. 
CIRCLE 19 ON READER SERVICE CARD 



New 
Products 

120 Microsystems February 1984 

Z8 Basic 8-Channel AID converter . 
The Micromint, Inc., analog-to­ 

digital converter board is an eight-chan­ 
nel device designed for use with the 
Micromint Z8 Basic computer control­ 
ler board. It provides the ability to mon­ 
itor up to eight analog signals in one of 
two 10-volt ranges. The A/D converter 
provides eight channels of conversion, 
with each channel having eight bits of 
resolution. Because the A/D converter 
board is memory-mapped, both 
Basic/Debug and Z8 assembler lan­ 
guage programs can easily access it. No 
special routines are needed to configure 
the A/D board. It constantly samples 
the eight input signals and presents 
them to the computer on request. The 
eight channels are refreshed every 640 
ms, providing over 1,000 conversions 
per channel per second. 

The A/D converter board may be 
addressed to any of eight locations in 16 
base addresses, so multiple boards may 
be installed on a single Z8 com­ 
puter/controller system. 

Price: $140 in single quantity. 
The Micromint, Inc., 561 Willow 

Ave., Cedarhurst, NY 11516; orders 
only: (800) 645-3479; technical contact: 
(203) 871-6170. 
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Transient overvoltage supressor 
for home electronics 

A new transient overvoltage pro­ 
tection device designed specifically for 
use with personal computers has been 
introduced by Transtector Systems. 

Designated the model SL'·, the 
divice plugs directly into any standard 
110 volt outlet and accepts all standard 
three-pronged plugs. 

The SL automatically cleans in­ 
coming electrical powerlines of over­ 
voltage transients and spikes, thus elim­ 
inating the major cause of damage to 
sensitive solid-state components. 
Transtector's Model SL responds to a 
transient in five billionths of a second or 
less. It features an instant reset to pro­ 
vide continuous, uninterrupted protec­ 
tion and is UL Listed. The SL measures 
about 3" X 3" X 3" and carries a 90- 
day replacement warranty. 

Price: $99. 
Transtector Systems, E. 5250 

Seltice Way, Box 1299, Post Falls, ID 
83854; (800) 635-2537; (208) 773-1521. 
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Kleen-Line conditioner 
Electronic Specialists announces 

the Kleen-Line® conditioner, their 
newest entry for complete microcom­ 
puter protection and interference con- 

trol. Ruggedized construction assures 
heavy load startup, crucial for disk and 
printer operation. Other features of this 
line conditioner include sine wave out­ 
put, ultra-quiet operation, added input 
spike suppression, and wide-band 
prefiltering. 

Regulation is to 117 V AC ± 4% 
output for 90 to 140 V AC input. Stan­ 
dard and intersocket Isolator models 
available in 250, 500, 1,000, and 2,000 
watt ratings. 

Price: $291.95 to $1051.95, de­ 
pending on model. 

Electronic Specialists, Inc., 171 

/~ 
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South Main St., P. 0. Box 389, Natick, 
MA 01760; (800) 225-4876 or (617) 655- 
1532. 
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AC line filter and tranSient 
surge suppressor 

PMC Industries, Inc., has an­ 
nounced its new Superguard AC line 
filter/transient surge suppressor for 
protection of personal and business 
computers, microprocessor-based sci­ 
entific instrumentation, and sensitive 
electronic and audio equipment. It is de­ 
signed to protect these units and their 
data from AC line noise, transients, and 
high-voltage surges that cause much 
damage. 

The unit eliminates EMI/RFI 
common mode and differential mode 
noise to 70 db, as well as high voltage 
and energy spikes to 70 joules (6,500 
amps; 780,000 watts). The unit comes 
with six three-wire grounded outlets, a 
6' three-wire shielded AC line cord, plus 
a 15-amp resettable circuit breaker, 
main on/off switch, and indicator light. 
It is made with all UL listed compo­ 
nents, and is for 120 VAC, 15 amp use. 

The Superguard's off-white painted 
case is all steel for additional sheilding 
and measure 5" X 4'/2" X 9'/2"; its 
weight is 7 lbs. 

Price: $249 
PMC Industries, Inc., 9353 Activi­ 

tyRd., San Diego, CA 92126; (610) 695- 
3520. 
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'EASI - Draft 2000' 
Computer Aided Drafting System 
EASI - Draft 2000 is a menu driven 2D graphics 
package written in MC68000 assembly language. It 
provides FAST user friendly interactive display 
functions that are found typically on systems 
costing several times our (under $20,000) intro­ 
ductory price. 

Hardware includes: 
TRS-80 Model 16B 

Vectrix high resolution (672 x 480) color monitor 
Summigraphics digitizing tablet 

Houston Instruments plotter (24" x 36" paper size) 
Software features: 

Multiple active drawing viewports 
Multi-layered drawings 

Graphic symbols and figures with transformations 
Stroked text (can be userdefinable) 

Circles, arcs, ellipses, and curve generation 
Pan and zoom windowing 

Background plotting 
Dynamic rubber band line 

Powerful drawing editing functions 

EASI Software, Inc. 
3425 East 117th Drive 

Denver, Colorado 80233 
(303) 451-6484 

2891 Livonia Center Rd. 
Lima, New york 14485 

(201) 367-5735 
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For only $95, O/C is a ready-to-use C compiler for CP/M. You get 
complete source code for the compiler and over 75 library functions. 
O/C is upward compatible with UNIX Version 7 C, but doesn't sup­ 
port long integers, float, parameterized #defines, and bit fields. 

• Full source code for compiler and library. 
• No license fees for object code. 
• Z80 version takes advantage of Z80 instructions. 
• Excellent support for assembly language and ROMs. 
• O/C is standard. Good portability to UNIX. 

Version 3.2 of O/C has many new features: structure initialization, 
faster runtime routines, faster compilation, and improved ROM sup­ 
port. Yes, O/C has casts, typedef, sizeof, and function typing. The 
O/C User's Manual is available for $20 (applies toward purchase). 
VISA and MasterCard welcome. 

5266 Hollister 
Suite 224 
Santa Barbara, CA 93111 
(805) 683-1585 

"Microstat talks to dBase II, 
Wordstar, etc ... " 

Microstat® ReI. 3.0 can now access external ASCII data files for 
statistical analysis. Virtually any comma-deliniated ASCII file 
may be used. 

Release 3.0 requires Micro Mikes baZic, a Z80 CPU and CP 1M. 
The price is $325.00 or the manual may be purchased for 
$25.00 (credited towards purchase). If you need baZic, add 
$100.00. For further information, call or write: 

• 

E.$. 
P,O. Box 68602 

Indianapolis, IN 46268 
(317) 255-6476 

Trademarks: Digital Research (CPIM), Aston- Tate (dBase II), 
Micro Mike (baZic) and Micropro (Wordstar) 
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THECODE 
WORKS 

Q/C, CP/M, ZBO, and UNIX are trademarks of Quality Computer Systems, Digital 
Research, Zilog, Inc., and Bell Laboratories respectively. 
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Compuf'ro' Plus: 
That's Us! 

Computer House doesn't just sell CompuPro 
computers. We've earned the title of Full Service 
CompuPro System Center. That means we support 
what we sell, with factory trained technicians, soft­ 
ware modification, a 12-month warranty and a 
nationwide on-site service contract. 

PLUS, Computer House developed MSPRO:M 

the subsystem that weds CompuPro hardware 
with the popular MSTM.DOS operating system. That 
means you can run popular MS-DOS software-or 
invent it-on your high-performance CompuPro. 
MSPRO is available separately-we'll send you 
the complete manual for $15. 

PLUS if you're leaning toward a Morrow system, 
such as the hard-disk-soft-price MD11, you can 
lean on us. 

For CompuPro PLUS, call Computer House at 
(415) 453-0865 . 
TRADEMARKS: CompuPro (CompuPro), MSPRO (Computer House), 
MS (Microsoft Corporation). 

Gmputer House, Inc. 
722 B STREET SAN RAFAEL, CALIFORNIA 94901 
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N PRODUCTS 
Continued from page 120 
Conditioned power strip prevents 
unexplained data loss 

Pilgrim Electric Company has in­ 
troduced a new "TSA" economy line of 
conditioned power strips. These provide 
cost-effective protection against high­ 
voltage spikes, surges, glitches, and 
transients that affect microcomputers, 
word processors, and other micropro­ 
cessor-based office equipment. 

The unique TSA design meets the 
latest industry Surge Voltage Standard 
and provides reliable normal and com­ 
mon mode protection. It assures elec­ 
tronic equipment of clean incoming AC 
power and prevents disturbances gener­ 
ated by equipment from being conduct­ 
ed back into the powerline. Hence Mod­ 
el TSA conditioned power strips supply 
the positive surge protection that many 
computer manufacturers leave out of 
their equipment. 

Available with 4,6, or 8 outlets, 
TSAs plug into any 120-volt receptacle 
and handle up to 15 amps. All units are 
circuit-breaker protected against over­ 
load and equipped with a 6' heavy duty 
three-conductor-line cord, master 
on/off switch, and red pilot light. 

~ . Prices: TSA-4 (4 outlets), $45; 
TSA-6, $47.50; TSA-8, $49.95. 

Pilgrim Electric Co., 29 Cain 
Drive, Plainview, NY 11803; (516) 420- 
8989. 
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Transient voltage surge suppressor 
A new AC power surge protector 

introduced by Electronic Protection 
Devices comes with a unique insurance 
program underwritten by Lloyds of 
London to accentuate and guarantee 
product performance. 

The Lemon" AC surge protector 
prevents computer hardware, software, 
peripherals, and other sensitive elec­ 
tronic devices from being damaged by 
transient voltage surges. Unlike conven­ 
tional surge protectors, instantaneous 
voltage clamping includes "ground," 
which prevents flashover to other ports 
and damage to equipment. 

The Lemon plugs into a wall outlet 
like an extension cord and accepts plug- 

ging for six devices, providing protec­ 
tion in excess of 6,000 V and 200 amps. 
It is housed in a high-impact plastic case 
and has two LEDs that light, verifying 
line or ground protection. 

Price: $59.95 (list). The user's 
hardware is protected to $2,500 for re­ 
pair or replacement due to damage 
by transient 
voltage 
surges. 

• 
.-. 

Electronic Protection Devices, 
Inc., 217 Bear Hill Rd. / P. 0. Box 673, 
Waltham, MA 02154; (800) 343-1813; 
(617) 890-2518. 
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Surge Sponge protects 85-232 
interface 

The Model 21 Surge Sponge from 
Remark Datacom Inc. protects RS-232 
interfaces from high-voltage transients 
produced by inductive coupling of inter­ 
face cables with high power cables. The 
Surge Sponge also offers protection 

CCOMPILER 
• FULL C 
• UNIX* Ver. 7 COMPATABILITY 
• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 
• C AND ASSEMBLY SOURCE MAYBE INTERMIXED 
• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE A VAlLABLE FOR $250000 

HOST 6809 PDp· I I' /LSI· n- 8080/(Z80) 8088(8086 
TARGET TARGET TARGET TARGET 

FLEX'/UNIFLEX' $200.00 \"':~~;! 
500.00 500.00 500.00 05-9' $350.00 \"IH 

flO" 

RT-II'/RSX-ll' 500.00 200.00 \\':~~~ r 500_00 500_00 PDP·II' 350.00 \\IU. 
IHHI 

CP/M' 500_00 500.00 
200.00 \\':~~: r 

500_00 8080/(Z80) 350.00 \\1111 
IIU~' 

PCDOS'/CP/M86' 500_00 500.00 500.00 
200.00 '\'~;:(:~r 

8088/8086 350.00 I"ll, 
110" 

'PCDOS is a trademark of IBM Corp. MSDOS is a trademark of MICROSOFT. 
UNIX is a trademark of BELL LABS. RT·lI/RSX-I!/PDP-1! is a trademark of digital 
Equipment Corporation. FLEX/UNIFLEX is a trademark of Technical Systems 
consultants. CP/M and CPjM86 are trademarks of Digital Research. OS·9 is a 
trademark of Microware & Motorola. 

408-275-1659 
TELECON SYSTEMS 

1155 Meridian Avenue, Suite 218 
San Jose, California 95125 
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CIRCLE 269 ON READER SERVICE CARD 

Now you can organize your copies of 
MICROSYSTEMS 

Magazine binders 

'''\ 

holds your issues on 
indtvidual snap-in rods, 
combining them 1010 
one volume. $7.95 each. 
3 for $2250; 6 for $42 95 
Mixed ntles OK for quan­ 
tity prices. 

Now your magazines can be a handsome addition to your decor, 
well organized, and easy to find, thanks to these durable li­ 
brary-quality cases or binders. They're made of luxury-look 
leatherette over high-quality binder board. And both styles are 
custom-designed for this or any other magazine you save, with 

. size, color and imprint selected by the publisher. FREE transfer 
foil included for marking dates and volumes. 

..-'" For faster service, (:--.L.~ CALL TOLL-FREE 800-526-0790 
.~ (In NJ only 201·540-0445) 

rMic':;syste;; - - - - --, 
I PO Box 5120. Philadelphia. PA 19141 
I Please send; 0 Cases 0 Binders 

TITLE QUANTITY 

I Microsystems 
I Other: _ 

I 
I 
I 
I 

Open-back cases I 
I 

o PAYMENT ENCLOSED $ • Add 
$1.00 per order for postage and handling. Out­ 
side USA add $2.50 per unit ordered; send US 
funds only o CHARGE (Minimum $1O) 

B American Express 0 MasterCard 
Visa 

Card No. -l:.Xp. Date' _ 

Signature' _ 

Print Name, _ 

I Address; _ 

I City _ 

store your Issues for individ- I State/Zip 
ual reference $6.95 each; 3 ,------------ 
for $19 75; 6 for $37.50. MIXed L __ 'Re_side_nts o_f PA_add 6%_sa1e_s tax__ _ _j 
titles OK for quannty prices. 



PRODUCTS ME 
Continued from page 122 
against lightning strikes that may hit 
the interface cable or somehow be con­ 
ducted to the interface. 

The Model 21 Surge Sponge incor­ 
porates fast MOV devices to protect 
pins 2, 3, 4, 5 and 7 of the RS-232 inter­ 
face. The respective signal names for 
these pins are: TRANSMIT DATA, 
RECEIVE DATA, REQUEST TO 
SEND, CLEAR TO SEND and SIG­ 
NAL GROUND. All voltages appear­ 
ing on any of these pins that exceed ap­ 
proximately 27 volts are clamped to 
FRAME GROUND, pin 1. All pins of 
the RS-232 interface are wired through 
the Model 21, so it appears totally trans­ 
parent and has no effect on standard 
RS-232 levels. 

The Surge Sponge is packaged in a 
small plastic case measuring 2.125 X 
2.23 X 0.625 with a male DB25 connec­ 
tor on one side and a female DB25 con­ 
nector on the other side. Both connec­ 
tors are fitted with standard locking 
hardware to secure the Model 21 to 
computers, terminals, printers, and ca­ 
bles. The Surge Sponge incorporates PC 
board construction. 

Price: $39.95 in single quantity. 
Remark Datacom Inc., 148 New 

York Ave., Halesite, N.Y.1l743; (516) 
423-3237. 
CIRCLE 311 ON READER SERVICE CARD 

Line-Saver un interruptible 
power sllstem 

Kalglo Electronics Co. has added a 
new standby un interruptible power sys­ 
tem (UPS) to its Aegis" line of power 
conditioning equipment. Designated 
the Line-Saver", it represents a break­ 
through in uninterruptible power sys­ 
tems for use in the home and small busi­ 
ness market. 

The Line-Saver is engineered to 
give trouble-free standby backup power 
available in 120/240 V, 60/50 Hz with 
250 VA at 0.6 pF with 150 watts capaci­ 
ty. It uses the latest Pulse Width Modu­ 
lation (PWM) technology to regulate 
the RMS AC output voltage for greater 
efficiency to various load conditions. 
The PWM AC output will also increase 
battery efficiency to increase backup 
time: 5-10 min. at full load, 20-25 min. 
at half load, 35-40 min. at one-third 
load. 

In addition, the unit is furnished 
with an internal 12 V sealed 
rechargeable battery, four Spike-Spik­ 
er' voltage-surge protected and 
EMI/RFI filtered AC outlets, audible 
and visual power failure warning sys­ 
tem, test mode indicator and switch, 
and replaceable external fuses. It is 
compact in size, with external 12 VDC 

battery connectors to allow for mobility 
and extended holdup time. The unit 
comes with a 6' detachable three-prong 
heavy-duty grounded cord set with a 
CEE-22 connector. 

'0 
Price: $395 
Kalglo Electronic Co., Inc., Dept. 

LS, 6584 Ruch Rd., E. Allen Twp., Beth­ 
lehem, PA 18017; (215) 837-0700. 
CIRCLE 312 ON READER SERVICE CARD 

experts have 
done it again! 
512Kbyte SemiDisi{ with SemiSpoolN 

$1095 
Time was, you thought you couldn't 
afford a Semi Disk. Now,. you can't 
afford to be without one. 

256K 512K IMb)!e 
SemiDisk 1,5·100 $895 $1095 $1795 
IBM PC $1095 $1795 
TRS·80Mdl. II. CP/M $1095 $1795 
SemiDisk 11,5·100 $1395 $2095 
Battery Backup Unit $150 
Version 5 Software Update $30 

Time was, you had to wait for your 
disk drives. The SemiDisk changed 
all that, giving you large, extremely 
fast disk emulators specifically 
designed for your computer. Much 
faster than floppies or hard disks, 
SemiDisk squeezes the last drop of 
performance out of your computer. 
Time was, you had to wait while your 
data was printing. That's changed, too. 
Now, the SemiSpool print buffer in 

our Version 5 software, for CP/M 2.2, 
frees your computer for other tasks 
while data is printing. With a capacity 
up to the size of the SemiDisk itself, 
you could implement an 8 Mbyte 
spooler! 
Time was, disk emulators were afraid 
of the dark. When your computer was 
turned off, or a power outage 
occurred, your valuable data was lost. 
But SemiDisk changed all that. Now, 
the Battery Backup Unit takes the 
worry out of blackouts. 
But one thing hasn't changed. That's 
our commitment to supply the fastest, 
highest density, easiest to use, most 
compatible, and most cost-effective 
disk emulators in the world. 

SemiDisk. ~!iB 
It's the disk the others ar~trying to 
copy. 

SEMIDISK SYSTEMS, INC. 
P.o. Box GG Beaverton, OR 97075 (503) 642-3100 
Call 503-646-5510 lor CSBS·/NW, a SemiDisk-equipped computer bulletin board. 300/1200 baud 
SemiOisk, SemiSpool Trademartl.s 01 SemiOisk Systems. CP/M Tfademark Digital Research 

CIRCLE 67 ON READER SERVICE CARD 
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Microsystems Mart 

ISIS ~ CP/M® 
Full bi-directional file transfer capabilities 
are provided in the ISIS-CP/M utilities 
package. Written in machine language 
and running under CPIM, these utilities 
permit the CPIM user to read or write files 
direct tolfrom an ISIS Diskette. They will 
run under any version of CPIM without re­ 
gard to diskette density. The complete 
package is $250.00 including user's man­ 
ual. Write for free brochure on other CPIM 
software. 

ATTENTION 
COMPUPRO 

USERS 

WE SELL AND SUPPORT 
SOFTWARE FOR YOU 

Call or Write for Information: 

LANIER COMPUTER SYSTEMS 
25 Laurel Drive 

Langdale, AL 36864 
(205) 756-2694 

Multi-Port Serial Card 
for S-100 (lEEE-696) Systems 

Designers who need an IEEE-696 serial 
interface card have a choice of either 2 or 
4 ports with the multi-Port Serial Card. 
Each port can operate as either a "data 
set" or as a "data terminal." Independent 
baud rate generators for each port (50 - 
19.2k baud) and an 8-level vectored 
interrupt controller are provided. 36" 
cables are included. 
Single Qty: 
$280 (4-port), $210.00 (2-port). 
Call: 1-800-426-8936 
Dealer and OEM inquiries are invited. 
Seattle Computer Products, Inc. 
1114 Drive, Seattle, WA 98033 
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The DELPHI SYSTEM 
15 Megabyte HARD DISKS 

for 
KAYPRO, XEROX 820, Big Board 
Televideo and 5-100 computers 

$2195 complete 

15 megabyte hard disk 
drive with plated media 
switching power supply 
and enclosure 
controller, cables and 
CP/M software 

DElPHI DEVELOPMENT 
6273 19th Ave. N E 
Seattle, WA 98115 
(206) 524-5369 

64k Static RAM 
for S-I00 (IEEE-696) Systems 

The fully static design makes it easy to 
interface Seattle Computer's 64k Static 
RAM board with a variety of CPU and 
DMA devices in IEEE-696 systems. 
High-speed (85 ns) RAM chips enable 
operation to 10 MHz with no wait states. 
Board can be used as either 8- or 16-bit 
wide memory. 48k, 32k, and 16k OEM 
versions are available. 
Single Qty: $495.00 
Call: 1-800-426-8936 
Dealer and OEM inquiries are invited. 
Seattle Products, Inc. 
1114 WA 98033 

80 CHARACTER VIDEO BOARD-S-100 

All This on ONE BOARD: 
• Keyboard port with TY.PE-AH EAO buffer 
• 8275 CRT controller With light pen port 
• Two 2716's - program & character rom's 
• Optional 2716 for CHARACTER GRAPHICS 
• All screen & keyboard ram 
• SIMULTANEOUS 110 or Memory mapped 
• Z·80 MPU - 2 or 4 Mhz system clock 
• Easy to adapt Software 
• Uses only EASY-T0-GET parts 

: ~~ ~nu:rgo~~?f!~6:~b8 M16 18 T200 
• Build for less than $200 
.INow includes Crystal and Heat Sink, $9.85 value. 

Inlroducing The VDB·A 
Bare board with Documentation $49.50 

+ $2.50 s&h (III. res. add 6% tax) 
Add 3% for MC & Visa 

Simp/;walj PRODUCTS CO. 
P.O. Box 601, Hollman Estates, IL 60195 

Dealer Inquiries Invited 
3121359·7337 -=::. 

Turn WQRDSTART" into a 
TECHNICAL WORD PROCESSOR 

by adding CHARTECH. 
Use with most popular print.,..s 

having dot-Addressable graphics. 

n=l 

9~ speCiAl characters printed. 
i,jew characters easily add.d. 
Special characters displayed 

on the screen for sa.e systems. 
Screen formatting of ~quation5. 

All printer function~ accessable. 

Plain CHARTECH is $95, 
Enhanced version is $130 

(Plain version displays characters 
resident in the terminal, enhanced 
version forms scr.en characters in 

softWare for certain systems.) 
Speci al screen character ROI1s 
available for so~e systems. 

Presently available for a-bit 
systems using CP/MT~. 

Ask your local dealer or ord~r 
di recti y from 

TECHWARE, 2510 Crest. de Ruta 
Eugene, OR 97~03, (503) 343-0566. 

State computer, disk density, 
and release of WordStar. 

SALES 
POWER 
Microsystems not only sells itself 
at a nice profit, it helps sell the 
hardware and software in your 
store too. Because it goes home 
with customers and continues to 
influence buying decisions long 
after you're closed for the day. 
Let's talk now. 

CALL COLLECT: 
(212) 725-7679 
Or write: 
IZI5I Ziff-Davis Publishing 
L .... ] One Park A venue 

New York. NY I()()IG 



S-100 COLOR 
GRAPHICS CONTROLLER BOARD 

Using NEe 7220 Graphics Display Controller 
One board.sinqle jumper contigurabte for a-ector mode 
or monochrome mode. For color, configures to 3 planes 
of 32K bytes for output to R-G-B TIL monitors. For 
monochrome to a single large 96K image plane. 
FaT us.e with standard TTL monitors with separate syncr­ 
onrzation: R-G-B or monochrome, 1.5.75 KHz horlz.. 60 
Hz vert. A composite output is available on the board tor 
no-interlace monochrome monitors. 
Select positive or negative sync - Each bit (pixel) is 
individually addressable - Built in algorithms for arcs 
lines, rectangles. area fill - Light pen input - 1 x to l6x 
zoom - Occupies two contiguous addresses on the sys­ 
tem 1/0 bus - Interlace or non-interlace modes, 
Programmable display window: 640x408 interlaced 
color, or 512x512 interlaced color, or 640x240 non-inter 
laced color and monochrome. or 640x480 interlaced 
monochrome. and others. 
USing pan techniques enables viewing image areas lar­ 
ger than the display wrndow most likely in non-interlace 
or monochrome applications, or when zoomed. 

$ 5 95 ~~~~~Tc~n c~~\~~W:~Yf;re~s:rt~~n~~~o~f:,C~~~ 
small business computers. 

$460 for partially stuffed board with less memory for 
monochrome - upgrade later. 

PIXELTRONICS 
1050 Tulip Way 

Palatine, Illinois, 60074 
(312) 359-1442 

- ~ 
" CP/M.D. 

Diagnose and cure disk problems 
quickly and easily. Recover erased 
files, retrieve "bad sector" files, 
lock out bad sectors. CP/M.D. is a 
"doall" CP/M utility with dozens of 
menu·driven fast-acting functions. 
Requires 2 drives, 32K, CP/M 1 or 2. ~ 

$29.95 (sIMPL-SIMON 
\SOFTWARE 

Add $2.25 per order for shipping. Send check for 
prompt shipment. Ga. residents add 4% sales tax. 
Specify CP/M 8", Superbrain, or Xerox 5.25". CP/M 
is a trademark of Digital Research, Inc, 

Write for information about CP/M database , 
system, $89.95; word processing. $88.90; other inex­ 
pensive CP/M software. 

TELEPRINT, INC. 
l PO Box lOB, Sylvania, Ga. 30467 
t.. .' -" ". -.~~.,~.'._' - "r' 

CIRCLE 251 ON READER SERVfCE CARD 

NEED MORE $$$ 
If you make your living programming, 
we can make you richer! 

The Programmer's Apprentice is a 
professional program development 
system that generates fully debugged 
MBasic source code with: 

• B·Tree File Management 
• MUlti-level Menus 
• Report and Program generators 

Library driven, so you can modify it to 
write code to your specifications. 

Contact: THE SOFTWARE GROUP 
10471 Brookhurst 
Anaheim, CA 92804 
(714) 535-5274 

BOBCAT 
THE FINEST CP/M CATALOGUING SYSTEM YET! 

only $25.00 
• creates. adds. updates, and deletes a filename catalog 
• provides four report formats and three search routines 
• numbers disks and provides titling in catalog 
• prints disk contents for disk jacket 
• 24 page MICROGUIDE' documentation 
• 8" CPIM S$SD or Popular 514" 

REQUIREMENTS . CPIM 1.4 and up 
. S6K and up memory 
. two or more drives 

u.s. residents $25.00 U.S. 
Canadian residents $25.00 Cdn {On I. residents add $1.75 pstl 
Other countries $30.00 U.S 

plus $2 P & H 

1.-' ~. NAME. NUMBER. EXP DATE 
I ~ ~ (MC FOUR EXTRA DIGITS) 

Bank drafts; cert. checks; money orders; company checks 

::xLl::;~S::i:snu~ting service_ 

Ottawa,Ont. IIIiIiI! 
K2C 358 (613) 225·7904 THE HOME OF THE BOBCAT 

'MICROGUIOE ••• (.m) Or R oS L M,cro Con.vll, SV1, CP/M I, 8 1m of 
O'i"el1'1 •••• 'o'"' 

CIRCLE 249 ON READER SERVICE CARD 

CCS BRINGS YOU 6 UTILITY 
PROGRAMS TO WRITE TO 
YOUR COMPUTER ABOUT! 
All 6 Programs for 

Only $75.00 
Randit@ - a random file editor 

• edits random files (files with holes) 
• edits files up to a full 8 megabytes 

Hextran/Hexrecy@@jTransposes binary 
fifes 

• Vou can now download or upload 
executable files on to any communi­ 
cations network (i.e. The Source' 
Compuserve •. 

Hexit/UnHexit- Converts binary files to an 
editable form 

• Now easily make patches to programs 
and convert back to an executable 
form . 
Cactus Computer Systems Inc. 
2765 S. Highland, Suite #113 

Las Vegas, N.V. 89109 
Specify 8" single density or Kaypro 4/10 
format 
Please allow 3-6 weeks for delivery. 

PROMPT DELIVERY!! 
SAME DAY SHIPPING (USUALLY) 

DYNAMIC RAM 
200 ns $ 
150 ns 
120 ns 
200 ns 

EPROM 
300 ns 
250 ns 
450 ns 
450 ns 
450 ns 

STATIC RAM 
6264P-15 150 ns 
6116P-3 150 ns 

5.97 
6.09 
6.95 
1.56 

64K 
64K 
64K 
16K 

27128 
2764 
2732 
2716 
2532 

$19.20 
5.99 
4.25 
3.60 
4.75 

$38.00 
5.62 

PUBLISHABLE QUALITY GRAPHS 
on MOST DOT MATRIX PRINTERS 

Requires l!Q Graphics Screen 
Line Graphs and Scatter plots 
Easy to Use, Excellent Manual 

CP 1M 80, CP 1M 86 
Most disk formats. 

Price: $50 Manual Alone: $10. 
DataPlotter from Lark Software 
7 Cedars Rd, Caldwell, N.J. 07006 
(201) 226-7552 Visa. M/C 
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SALES 
POWER 
Sync not only sells itself at a nice 
profit, it helps sell the hardware 
and software in your store too. 
Because it goes home with cus­ 
tomers and continues to influ­ 
ence buying decisions long after 
you're closed for the day. Let's 
talk now. 

CALL COLLECT, ~ 
(212) 725·7679 ~*M 
Or write: -~- ' . 
1m Ziff-Davis Publishing -i.: 
01 One Park A venue ~ , 

New York. NY 10016 ""'.C:---- 
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Call For 
Best Prices. 

Please specify 
part number. 

Large number of 
parts in stock. 

8088,8748,8255,8253 AVAILABLE 

o Minimum order is $150.00. Prices sub­ 
ject to change o Distributors, Dealers, 
OEM inquiries invited 

FREE BROCHURE 

Excel- Tec Industries, Inc. 
Post Office Box 2205 

Silver Spring, MD 20902 
(301) 434-4123 

Full Screen Text Editor 
with 

Full Source Code in C 
for 

CP 1M 68K or CP 1M 80 

[]fiJ 
edward k ream RED 
~ 
For more valuable information call 

(608) 231-2952 
or write 

Edward K. Ream 
1850 Summit Avenue 

Madison, Wisconsin 53705 

CIRCLE 254 ON READER SERVICE CARD 

Promotional Prices 
for COMPUTER 
PROFESSIONALS Xerox Warranty 

SeMce & Maintenance 

MORROW 
DESIGNS 

PRINTERS, TERMINALS, SOFTWARE 
Computer professionals, we want you as a customer, a resource 
and a reference. Because we sell as many computers by referral as 
directly from our ad, we want to expand our professional customer 
base. We are offering promotional prices only to knowledgeable 
users, for a short while. 

TERMS: Cash with order. C· PI 
Vou pay all1r(lIght Add 5% ost . 
for2'lbl0/Net30AAA1()( US 
Feel/State P.O. 2%lmo. 

~~cl~~1AMto 10PM COMPUTERS 
22°055 ~99-59776 P.o. Box 6114' Blnningham, AL 3525!Hi1 t 4 

01 -4 35 CMbanlcis1stNationaloIBirmlngham,(20Sj326-5120 
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HEATH I ZENITH 
Ha9 - Z90 - H19 

AUTOMATIC KEY REPEAT CIRCUIT 
• A must for word processing! • 
To repeat, just hold the key down for half a 
second. Simple plug-in installation. No 
modification to your equipment. 

Kit form REP2K $25.00 
Assembled & tested .... REP2A $35.00 

Write for info on other products 

WE PAY DOMESTIC POSTAGE! 
California residents add 6% tax 

ANALYTICAL 
PRODUCTS 
29924 Road 168 
Visalia, CA 93291 
(209) 747-3235 

Electronic 
Circuit 
Analysis 
• AC and DC analysis 
• Very fast, optimized machine language 
• Infinite circuits on multiple passes 
• Worst case. sensitivity analysis 
• Sweep componenr values 
• 64 Nodes, 127 branches 
• Compare circuits 
• Log or linear sweep 
• Full file handling 
• Full editing, error trapping 
• Frequency response. magnitude and phase 
• Complete manual with examples 
• CP/M $150.00 
• Now available for MSDOS (IBM PC) $150.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 

CSE 
CSE: A full-scre-en text editor written in C 
• full-screen ed;tin~ with complete cursor co:nlrol, insert/overtype. 
~~c~!!~ s~r~lttFn e line insertion and deletion, forward and 

• Powerful text buf.fer,commands include find, findrreplace. block 
move and copy. hie Inclusion. and nested macro commands 

• Installation program allows easy customization for most popular 
terminals and configuration to use function and special editing 
keys 

• l!ses intelligent terminal features, such as insert line and delete 
line, to avoid unnecessary redisplay 

• Available for CP/M-86I• MP/M-8bI, CP/M 2.21• MS·DOS2.IBM pcJ, 
(pc-OOS and CP(M·86) · ~~~~:b~~;Ct:~~B~ O:t_6U~v~~~~:~MC~~~~ CP/M 2,2; 

• Includes object code, C source code, and manual 
• Available in 8H SSSO formal for CP/M-56, MP/M-56; CP/M 2.2. 
MS-DOS; 5" SSDO formal for IBM PC-DOS and IBM CPIM·Bb 

• $60.00, including UPS 

SIM80 
SIM80: An 8080 simulator for the 8086{8088 

• Run CP/M object code (.COM files) on any CP/M-&> or MPIM-Bb 
system: ASM. DOT, dBase 114, MBASlC5, etc. 

• Retain applications software when upgrading from CP/M to CP/M­ 
BborMPfM·86 

• 8K overhead, TPA can be blK 
• 1/3 to 1/10 as fast as a 5 Mhz 8085 (not recommendt-d tor highly 

interactive programs such as wordsran 
• Includes object code, ASM-86 source code, and manual 
• Available in 8H SSSD format for CP/M-86, MPfM-8b; 5- 5500 formal 
for IBM PC ICP/M-8bOnly) 

• S50.00, including UPS 

Both (SE and SIM80 tor $100.00 
A Ill. A~ Northwest I VI V ~ Mic~osystem 

Design 
P.O. Box 10853. Eugene, OR 97401. (503)484-7129 

ltrn. Digital Research; -tm. Microso!t: 11m. IBM; 
"tm, Ashton-Tate: ~tm, Micropro 

NORTHSTAR AND MBSI 
REALWORLD USERS 

New Products and Enhancements 
THE FINANCIAL ANALYST: 

a concise financial analysis program 
fully interfaced with general ledger. 

MULTI-CO: 
an enhancement to enable 
recording of multiple companies 
on a single disk. 

FINSEC: 
church contribution management 
and mailing program. 

FUTURE ENHANCEMENTS 
FORTHCOMING ... 

Contact Victor Moffitt 
or circle reader service number. 

DATA-CO. 
978 TIOGUE AVENUE 

COVENTRY, RI 
(401) 828-7385 

Dealer Inquiries Invited 

CIRCLE 253 ON READER SERVICE CARD 

CALL 213 706 8602 
• Credit For Drrect Dial Call With $30 Order 
• We Pay Shlpplng-MCIVISA-COD Costs 

.2% Discount For Cash 
Applicable to USA Customers Only 

Disks 'n Things [-.;..... I 5505 Softwind Way ~ 
Agoura Hills, CA 91301 ~ 

Price List Available 
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SALES 
POWER 
Creative Computing not only 
sells itself at a nice profit, it 
helps sell the hardware and soft­ 
ware in your store too. Because 
it goes home with customers and 
continues to influence buying 
decisions long after you're closed 
for the day, Let's talk now. 

CALL COLLECT: • (212) 725-7679 
Or write: 
~ Ziff-Davis Publishing 
DIOne Park A venue C- 

New York. NY 10016 III! 



CGRAPH 
DEVICE INDEPENDENT 
GRAPHICS SOFTWARE 

• Vectors 
• Character generator 

• Windowing and clipping 
• Re-entrant and re-interruptible 
• Multiple simultaneous windows 

Graphics programs independent of phys­ 
ical display, drives many displays at once. 
Completely documented in clear English 
with examples. Typical device drivers 
provided for hardware, including EPSON 
printers. Shipped as C SOURCE CODE on 
8" SSSD CP/M or 5%" MS-DOS disk. Spec­ 
ify standard (K&R) or BDS C version. Ask 
for availability for other operatiing sys­ 
tems or media. Send check for $49.95 to: 

Systems Guild Inc. 
36 Norwich Road, Needham, MA 02192 

617-451-8479 

CIRCLE 256 ON READER SERVICE CARD 

MOTOROLA 68000 
STRUCTURED MACRO 
CROSS ASSEMBLER 

for CP/M-SO· (8" SSSD) 
EXORmacst Compatible 

$200 
Manual 
$20 

Linker 
included • Source 

Available 

.farbware 
1329 Gregory 
Wilmette. III. 60091 

.• Trademark 01 Digital Research 
t Iraoernark 01 Motorola toe 
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SIBEC51 

80SI·Based 
Single·Board Computer with 

Monitor IDe bugger 
- veraotne - 4 :dB-pin byte- wide sockets: 
monitor will program EEPROMs. 
• Affordable· just $335 
• Perfect for System Development and 
Educational Applicalions a 
~ Binary Technology :!ill: 
~ PO eOXA·S9. HANOVER NH03755. 603'643·2881 

_iii 

classified ads 
CLASSIFIED RATES: Per Word, 15 Word Minimum. 
REGULAR: $1.35. EXPAND-AD: $2.03. GENERAL 
INFORMATION: Prepayment discounts available . 
Payment must accompany order except credit card 
- Am: Ex., Diners, MC, VISA (include expo date)­ 
or accredited ad agency insertions. Copy subject to 
publisher's approval; must be typewritten or printed. 
First word set in caps. Advertisers using P.O. Boxes 
MUST supply permanent address and telephone 
number. Orders not acknowledged. They will ap­ 
pear in next available issue after receipt. Send order 
& remittance to: Classified Advertising, MICRO­ 
SYSTEMS Magazine, 1 Park Avenue, New York, NY 
10016. Direct inquiries to (212) 725-3927. 

SOFTWARE 
MCL-a music compiler. Runs Digital Research (ofTexas) 
Stereo Sound Boards. Easy sheet music translation, sound 
effects, more. Requires 46k-TPA, CP[M-2.2. $25.00. 8-inch 
SSSD. Howard Peters, Box 3324, Rocklord,IL61106. 

SPEAKER SYSTEM DESIGNERS! Analyze your wooler/ 
cabinet/port/horn combinations and get response curves 
on your printer. CP/M diskette 8 inch SS/SD or 5 inch SS/ 
SD lor Kaypro, Osborne, Morrows, or Xerox. $39.00 disk­ 
ette and booklet includes UPS 48 states. ($10.00 Foreign 
shipping). Prepay with check, Visa, MasterCard, or Amer· 
ican Express. SONIX CO. INC., Rt. 2 Box 163-G, Indian 
Head. MD 20640 (301) 753·6432. 

STRUCTURED ASSEMBLY LANGUAGES SAL/80 and SAL/ 
86 do lor assembler what RATFOR does for FORTRAN. 
Improves productivity by lactor of two, maintaihability by 
order of magnitude. Extensively documented, available 
all CP/M formats. $59.00, requires MAC/RMAC and 64K 
RAM. Califon;ia residents add 6%. PROTOOLS" "Soft­ 
ware Tools for the Professional", 24225 Summerhill Av­ 
enue, Los Altos, CA 94022. (415) 948'8007. 

COMPUlER EQUIPMENT/SUPPLIES 

FREE! Computer & Supplies Catalog-low prices-sat­ 
isfaction guaranteed-DATA SYSTEMS, Box 99, Fern Park, 
FL 32730. (305) 786·2145. 

COMPUTER PAPER-Save $$$; Top quality. Low single 
carton prices. Free samples. Shipping via UPS. Call A-l, 
(800) 628-8736 or (213) 804-1270. 

REPLACEMENT RIBBONS for computer printers and word 
processors. Fantastic savings' Thousands in stock. Quick 
delivery. Call or write: 1-(800) 292-6272. National Com­ 
puter Ribbons Corp., 1114 Elbank Ave., Baltimore. MD 
21239. . 

FOR SALE 
WATCHES: REPLICAS OF WORLD FAMOUS watches: 
'Rolex, Piaget, Concord, etc. Please send $3.00 (refund­ 
able with order) for color brochure. GLOBAL IMPORTS 
1301 E. Oakland Park Blvd. Dept. BT, Ft. Lauderdale, FL 
33334 or (305) 564-6557. 

rB11 
CAIALOG! 
Just let us know and we'll mail 
you a FREE Creative Comput- 
ing Catalog-16 pages filled 
with books, buyer's guides, 
magazipe$, .i:lno. moral 

To get your FREE catalog, 
write to: Creative Computing 
Catalog; Dept NA 1 X 39 East 
Hanover Ave., Morris Plains, 
NJ 07950. 

4th is a compact, interactive soft­ 
ware package which provides its 
user with a total software devel­ 
opment environment. When used 
on a 48K CP/M operating system, 
this new, unique tool has the fol­ 
lowing features: 
COMMAND LINE INTERPRETER o Direct execution calculator 
mode 0 Online module assembly/ 
compilation 0 Interactive module 
execution & debug 0 Nested 
CP/ M named source file loading 0 
CCP/utility functions (DIR PIp, etc.) 
lANGUAGE 0 Fast compilation & 
execution 0 Compact, modular 
structured code & data 0 Top­ 
down design with bottom-up cod­ 
ing 0 Extensible: create new code 
& data types 0 16 & 32 bit inte­ 
gers, variable strings 0 IEEE single 
precision floating point 0 Sin, Cos, 
Tan, Arc, Log, Exp functions 
ASSEMBLER 0 Fully structured 
with 8080 mnemonics plus Z80 
extensions 0 Assembler code 
allowed within a high-level 4th 
module 0 Easy interfacing to 
special hardware 
LINE EDITOR 0 Direct, fast source 
editing from 4th 0 CP/M named 
source modules (no screens) 
TRACER/DEBUGGER 0 Run-time 
stack display & execution trace 0 
Decompiles/disassembles all 4th 
code 0 Interactive "patching" of 
compiled code . 
CROSS COMPILER 0 Generates 
compact CP/ M COM files 0 Allows 
generation of ROMabie code 
PACKAGE: 190 page manual & 
8" SS/SD disk 
PRICE: $89.95 + $5.00 handling 
TERMS: COD, check or money 
order; License required 
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C Programmers: 
Program tliree times faster 

with Instant -C™ 
Instant-C™ makes programming three or more times 
faster by eliminating the time wasted by traditional 
compilers. Many repetitive programming tasks are 
automated to make programming less frustrating 
and tedious. 
• Two seconds elapsed time from completion of 

editing to execution. 
• Full-screen editor integrated with compiler; 

compile errors set cursor to trouble spot. 
• Editor available any time during session. 
• Symbolic debugging; single step by statement. 
• Automatic recompilation when needed. Never a 

mismatch between source and object code. 
• Directly generates .COM, .EXE, or .CMD files. 
• Follows K & R-works with existing source. 
• Single, integrated package. 
• Works under PC-DOS*, MS-DOS*, CP/M-86*. 
More productivity, less frustration, better programs. 
Instant-C™ is $500. Call or write for more information. 

(617)653-6194 
P.O. Box 506 
Natick, Mass. 01760 

Rational 
Systems, Inc. 
"[Trademarks: PC·DOS (IBM), MS· DOS (Microsoft). CP/M·86 (Digital Research. Inc) 
lnstant-C (RationaI/Systems, inc.)] 

MRS/OS Source Code 
THE Z-80 OPERATING SYSTEM 

CP/M IS a regIstered trademark of DIgital Research Corp 1:::5C 
(DOS IS a r eqrstered trademark of Crornernco Corp 

RunsCP/M 2.2" 
and COOS' appli 
cation programs 

Contains 55 OS 
function calls 
Direct and Standard 
console 110 
Standard console 110 
includes numerical 
formatting and liD 
steering 
User defined 
"CNTRL C function 
Sequential and 
Random disk file 
access 
Provides Standard 
file management 
functions plus Direct 
Disk Access 
12 system utility 
functions include 
PATCH AND BATCH 
Requires'32K Z·80 
computer with 
editor and assembler 

Directory utility 
provides directory 
error checking. 
statistics. and 
alphanumem 
or dennq 
HELP" menus 

throughout 

FULLY 
COMMENTED 
SOURCE CODE in­ 
cluded in 250 page 
manual 
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Source code also 
provided on 
8" SSSD disk 
8"SSDD disk 
or 5'1,' SSDD disk 
(please specify) 

ONLySS995 
COMPLETE 

(Includes Shipping & handl:ngl 
Mass orders Include 5% sales t ax 

16 Bowman Lane 
Westboro. MA 01581 
(61 7) 366-8969 
Phone orders welcome 
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Four Answers To Your 

~~!1 \~I j ~~~l\ ~M \~~ ~rl~~~ ~I! W~a\ joJ~ e!~ec\ lrom 
~ In~ ~~~ ~~~a tor ~·1~~ ou~ multi-uMr a company that uses the most advanced 

systems, networks or single user systems. design,. software and production techniques 
At a price that won't break your budget. to keep costs down. 
Quite simply, our single board computers, What you won't expect is the almost 

slaves, 256K memories and personality awesome sophistication of Intercontinental 
boards let you build a system now, not later. Micro System's products. 
The hardware works, the software works, So stop messing around with multiple sourc- 

CPX-MX SLAVES. 
o IEEE 696.1/02 S-100 compliance. 0 Compatible with 
CPZ-48000 SBCP, any Z-80A based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 696.1/02 
bus specification. 0 Z-80B'" 6MHz (CPS-6X) or Z80A4MHz 
(CPS-4X) operation. 0 Two synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial 1/0 ports. 0 TurboOOS'" & 
CP/NEr compatible. 0 Master confiscation of slave memory 
for diagnostic purposes. o Two parallel 1/0 ports; eight data 

bits + 2 handshake lines per port. 064 Kbytes of onboard dynamic RAM. 
o Master lsi ave memory-to-memory transfers under OMA control @ 571 
Kbyte/sec transfer rate when used with CPZ-48000 SBCP. 0 Software 
selectable baud rates. 0 Usable as an intelligent 1/0 processor in single 
user system. 

PERSONALITY BOARDS. 
o Centronics printer. 08 inch floppy disk. 05'/4 inch floppy 
disk. 0 RS232 serial communications. 0 Synchronous I 
asynchronous modem. 0 Priam smart/smart E hard disk. 
o Long distance serial communication (2000 ft @ 9600 baud). 
o Shugart Associates Systems Interface (SASI). 0 Clockl 
calendar. 0 Konan David.Jr." hard disk. 0 Archive tape drive. 

in~, n~rQwar~ Integration problems and 
software nightmares. Come to Intercontinental 
Micro and get it all- price, performance 
and delivery. 

Read the specs, then call, write or circle the 
bingo number below We'd be glad to send 
more information and help solve your S-100, 
multi-user system problems. 

CPZ-48000 SINGLE BOARD COMPUTER. 
o IEEE 696.1/02 S-100 compliance. 0 Z80A:" 4MHz Operation. 
o Floppy disk controller (FOC). Single or double sided. Single 
or double density. 8" or 5W' 0 Two synchronous or asynchro­ 
nous serial 1/0 channels (SIO). 0 Two parallel 110 channels 
(PIO). 0 Four channel OMA controller. 0 64K on board RAM. 
o Memory management unit (MMU). Addresses up to 16 
megabytes of system memory. 0 Eight Vectored priority 

interrupts. 0 Provisions for 2K or 4K onboard EPROM. 0 Software select­ 
able baud rates. 0 IBM Bisync, HOLC, SOLC and other protocols. 0 CP/M:" 
MP!M:" and TurboOOS'" operating systems available. 0 Turbo-Disk'" 
implementation included. 

256KMB-100 256K MEMORY. 
o IEEE S-100 bus, spec 696.1/02 compliance. The 256KMB-100 is 
compatible with most IEEE S-100 board products now on the 
market. 0 Linear addressable to 2 megabytes. 0225 nano­ 
second access time, maximum, 160 nano-seconds, typical. 
0295 nano- second read-write time, minimum. 0 Bank 
selectable 16K increments. 0 liD port address bank selection. 
o Configures for phantom deselection. 0 Parity error detection, 

visual and/or interrupts. 0 Bank selection compatible with CROMIX:" 
CP/M2.2:" MP/M:" Alpha Micro, and other major systems. 
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