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Complete systems. Morrow
Designs hard disk subsystems
are delivered complete with hard
disk, controller, cabinet, power
supply, fan, cables and CP/M"
2.2 operating system.

Widest range. Morrow Designs
offers the widest range of hard
disk systems available from a sin-
gle supplier. bYa," 8" 14! Five to
over 100 megabytes of formatted
hard disk storage. $2,995 to
$17980. Cost effective systems
that work. And keep working.
$-100 and more. Morrow Designs
hard disk systems are designed
for use with the CP/M operating
system. Available soft- s
ware packages allowour g
systems to runon any
IEEE696/S-100 Standard
system with no hard-
ware modification.

Plus, Cromemco;** North
Star** Vector Graphics,
Godbout, Dynabyte,
Exidy;™** IMSAI, Micro-
mation, Processor Tech-
nology and California
Computer Systems. .
Reliable systems. Morrow Designs is com-
mitted to hard disk system reliability. Not
simply with a 90-day warranty, but with a money
back guarantee. If our system fails to perform to
specification, send it back. We'll send back

your money.

Leading edge technology
in hard disk systems.

Experience. As of April, 1981,
there were over fifteen hun-
dred Morrow Designs hard disk
systems successfully installed.
In fact, over 200 independent
systems integrators now use
our hard disks to solve their
mass storage problems.
Performance answers. Morrow
Designs hard disk systems have
been benchmarked against all
other systems. None is faster
under CF/M. Morrow Designs
hard disks operate at 10 times
the speed of a floppy disk
drive. Transfer rates range from
590,000 bytes to 900,000 bytes
per second. That kind of perfor-
mance can become addictive.
Cost effective answers. Compare
Morrow prices and performance
to anything presently available
for S-100 systems. You'll find
Morrow’s price/megabyte/
performance ratio to be
unmatched. Leadership in

A disk systems technology

earned us leadership in
price/performance. And
that may have earned us
a call from you. Circle the
Reader Service Number
for our full line data sheets.
Can't wait? Call us at (415)

524-2101. And yes, OEM quantity prices are
available. LOOK TO MORROW FOR ANSWERS.

*CP/M is a trademark of Digital Research,
**Northstar is a trademark of North Star Computers, Inc.
***Cromemco is a trademark of Cromemco, Inc
****Exidy is a trademark of Exidy Corporation

5221 Central Avenue, Richmond, CA 94804

(415) 524-2101
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- Motorola/68000 Pro¢essor
- 12 Mhz operation
- 32 bit computations
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4 Dillion byte addressing

LRU demand paging
Peripheraliprocessor

UNIX multijuser operating system

Only the wdrlds finest mipicomputer o
 TODAY. Complete singlg-user syste
" UNIX-based {16 MB virtual system with 5|
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PL/I-80": Not for beginners*

For internal savings, product capabilities, code
speed and upward compatibility — How PL/I-80
meets these criteria is making software news.

MC is a successful company selling business
applications to first time users.

MC switched from a popular but less efficient
language. MC benefits from these PL/I-80 (ANSI
Subset G) features. * Fast design with picture
specifications for output. « Easy data retrieval
with BT-80™ file manager. * Improved performance
with LINK-80™loading of disk resident overlays.

* Small,_fast programs with optimized object code
and no interpreter.

Specific examples of PL/I-80's speed, memory
conservation, error checking, and control in the

Mierocomputer business environment are cited.

Consultants Co. ‘ In a candid interview, Mr. Charles Russell, MC’s
Chose , president, discusses his professional programming

_80™ needs.

% Mr. Russell distinguishes, “PL/I-80 isn't a panacea.
It's a programmer’s language, ideal for the
experienced programmer. Just as PASCAL and
BASIC are good for beginners.”

Worldwide market exposure of your products

and company through your listing in our CP/M®
Compatible Software Catalog; news affecting your
business in a free subscription to ISV FORUM; plus
comprehensive seminars comprise our ISV Support
Plan for those who write applications under CP/M.

DIGITAL RESEARCH R T ) B e

Yours free. see why
MC switched. Then compare

your language. PL/I-80

Limited quantity. Respond
now and receive a bonus
bhook, PL/I-80 Command
Summary, a quick reference
to 343 PL/1-80 commands
and error messages.

=l

COMMAND
SUMMARY

[(10] BaTAL RESEARCH
I'd like to analyze PL/I-80 "/
features. Send your Brochure =

& Bonus Book to:

Name:

Title:

Company:
Address:

10) DIGITAL RESEARCKH’

P.O. Box 579V, Pacific Grove, CA 93950
Europe: Vector, Intl., Leuven, Belgium, 32(16)202496
Far East: Microsoftware Assoc., Tokyo, Japan, 03-403-2120

CP/M is a registered trademark of Digital Research, Inc. PL/1-80, BT-80 and
LINK-80 are trademarks of Digital Research, Inc.
© Copyright 1981. Digital Research, Inc.
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B NEWS

& VIEWS R

$-100 Standard Nears Adoption
The IEEE-696/S-100 Bus Interface
Standard has been finalized by the
working committee. The committee is
now in the process of putting together
the formal presentation to the |IEEE
Computer Standards committee, for
adoption of the standard. When the
standard is adopted, it will be published
in Micro magazine, the offical IEEE
microcomputer publication. It is antici-
pated that the IEEE will again give us
permission to reprint the standard after
its appearance in Micro, as they did
when we reprinted the original proposed
standard two years ago. Regretfully,
the IEEE has prohibited us from publish-
ing the standard until then. In the
meantime, if you have a copy of the
original proposed standard (which
appeared in the July 1979 issue of
Computer and January 1980 issue of
Microsystems) and just want a copy of
the addendum (14 pages) just send $2
($3 foreign) to Sol Libes, Box 1192,
Mountainside, NJ 07092.

Oasis News

Phase One Systems, suppliers of the
Oasis DOS, are now publishing a
quarterly, sixteen page newsletter called
“Software Monitor,” For a copy write:
Phase One Systems, 7700 Edgewater
Drive, Oakland, CA 94621, (415)562-
8085.

The Oasis Users Group has released
seven volumes of software which
include utilities and applications pro-
grams. An Oasis User Meeting was held
in November in Las Vegas. Membership

4

in Oasis-UG is $35/yr, and includes
the first software library volume (addi-
tional volumes are $35 each with credit
given for software contributions)and a
newsletter. Contact Oasis-UG, c/o Fred
Bellomy, Box 2400, Santa Barbara, CA
93120; (805)965-0265.

Pascal/MT User Group Formed

The Pascal/MT Users Group
(MTPUG) was recently formed. A quar-
terly newsletter will be distributed
containing bug reports, fixes, programs
and new items. Long Pascal/MT pro-
grams will be available on disk, 8" SD,
and 5-1/4" NorthStar and Zenith/Heath
formats. Dues are $7/yr U.S., $8/yr
Canada and Mexico, and $10/yr other
for surface mail, $16 air mail. MTPUG,
Box 192, Westmont, IL 60559. In
Europe, write MTPUG; Schimmel-
mannstr, 37A; D-2070 Ahrensburg, West
Germany; dues are 25 DM.

SIG/M & CPMUG News

Last month the SIG/M User Group
issued six more new disks, bringing
their total up to 48 volumes. The
CPMUG is issuing 20 new volumes.
However, | have been informed that
these volumes (55 through 74) contain
the software from the first 20 volumes
of the SIG/M-UG. The SIG/M-UG has
given CPMUG permission to distribute
their software. This will give the SIG/M-
UG public domain software greater
world-wide distribution and relieve the
SIG/M-UG of some of its workload.
However, CP/M users who deal with
both organizations should take care

not to order the same disks from both
organizations. Hopefully, CPMUG will
clearly label which disks are duplicates.
For information on the SIG/M and
CPMUG referto “The Editor's Page™in
this issue.

Lifeboat Switches

There is no doubt that Lifeboat Asso-
ciates is the largest world-wide dis-
tributor of CP/M and CP/M-based soft-
ware. To a great degree, Lifeboat can
boast that they made CP/M the “soft-
ware bus" by implementing CP/M on
about forty different 8-bit micro-
computer systems.

But when it comes to 16-bit micro-
computers, Lifeboat has decided against
CP/M-86. Rather, it has decided to
support the Microsoft DOS being used
on the new IBM personal computer.
The rumor is that IBM selected the
MS-DOS over CPM-86 because the
financial terms were better. Apparently
Lifeboat feels that with IBM support,
this DOS will be much more popular
than CP/M-86. Lifeboat will call their
version of the DOS “SB-86," and will
make it available for a wide variety of
systems. Lifeboat will also convert most
of their current CP/M-based packages
to run under SB-86.

Rumors! Rumors!
SuperSoft Associates, of Champaign
IL is rumored about to release a Z-80
ADA compiler. Rumors are that it will
be a subset of ADA (actually the Depart-
ment of Defense has still not finalized
the complete ADA standard) and that

MICROSYSTEMS



ANNOUNCING A REVOLUTION

IN THE COST OF PROFESSIONAL SOFTWARE

VISACCOUNT is a fully integrated business and accounting
system designed for use in small businesses. VISACCOUNT is
extremely comprehensive and professional, yet it is very easy
to use. The system is controlled from o series of interconnected
menus permitting user-friendly operation. Everything you need
to set-up and operate the system is provided with the
VISRCCOUNT package. €xperts have estimated the
development costs for a fully integrated software system
ranges between $7,200 and $22,000.1 When you buy
software the developer has to recapture this expense.
Computer Services Corporation of America is selling its software
with a view that volume sales can almost negate this
development cost.

OUR GURARANTEE — Buy both our software and that of our
competitors (who will no doubt charge several times our price
because they need to recapture their development cost).
Compare the two systems and we know you'll return theirs
(make sure they'll let you return their software). If you decide
not to keep our system, then return it within 45 days for a full
refund. Once you've used our system we're confident you'll be
delighted.

What You Receive y l 5ﬂ ggo u ”7 |

e Nine 5% double density disks (or six 8" single
density disks)

* €asy-to-use operator's manual (over 200 pages)

e Self-study guide on bookkeeping and accounting (over
180 pages)

¢ Cassette based instruction program on set-up and
operation

Rvailable for Apple*, TRS-80, and most others

*The Apple version requires the Microsoft 280 softcard.

CSCA has CBASIC2, CP/M and Microsfot Z80 softcard in stock,

ACCOUNTS RECEIVABLE

icrocomputers for Busir

INVENTORY MANAGEMENT FIX€D ASSETS

ACCOUNTING

SN EARRE L SRO00ne Send $159 for the VISACCOUNT system

Features COMPUTER SERVICES CORPORATION of AMERICA
Menu Driven: The entire system \ ’ 332 Eog '_:_JOth %trﬁeFt : 8Ncclzw g\v'sak,gzeaugf'ork 1105(’)3;
runs from a single master menu rder Toll Free 1-800-221- ext.
which accesses numerous subsidi- Technical Number 1-212-685-0090
ary menus, when needed, to per-

form the full spectrum of business Nome

and accounting functions.

Self-Documenting: All the infor-
mation needed to use the sytem Address
is provided in an easy to self-

study format. City/State/Zip
O Master Charge [ Visa [ American €xpress

Requirements: 48K CBASIC2
2 DISHK DRIVES CP/M No. €xpires

Your System
©1981 Computer Services Corporation of America Disk Size [J 5% " double density [] 8" single density




News & Views, continued...
Supersoft will upgrade their ADA
package to a completely validated
version through subsequent releases.
The package will most likely sell for
about $300. They also rumored to be
developing 8086/8088, 68000 and
Z8000 versions.......Microsoft and Digital
ULTIMATE SOFTWARE PLAN
Research are both rumored to be work-
We'll match any advertised price on any Combine our price protection with the . i Ll
item that we carry. And if you find a lower availability of full professional support and ingon Visi-Calc look-alikes.
price on what you bought within 30 days of our automatic update service and you have
buying it, just show us the ad and we'll the Ultimate Software Plan. Remember When?
refund the difference. It's a convenient, uncomplicated, logical i
It's that simple. way to get your software. Do you remember whep the Altair
il o fices) 8800 S-100 system came with a 1-Kbyte
ew items or new pri .
DISKWITH / MANUAL cmga users: 2 RAM card? With four cards you could
CP/M® MANUAL / ONLY specify disk systems and formats. Most formats available. run MITS 4-K Basic. Those were the
ARTIFICIAL INTELLIGENCE MICROTAX WHITESMITHS .
MedicallPAS 3). ... $849/540 Individual . . 5250/ € Comiler ... $600/530 days! Now, only six years later, you
tal (PAS-3)...... . $849/$4 Prof | o ascal (incl “C"’ -
ASYST DESIGN ; Partership $750/0nga WORD PROGESSING" can get 256-Kbytes on one S-100 card
Prof Time Accounting. .$549/$40 Package. . ...i.oivans $1500/na i .
General Subroutine . $269/540  ORGANIC SOFTWARE v Corrector. ... $108/$na and for a little more you can get a 9th
Application Utilties - 3439/$40  Texiwriter ill-. ... $111/825  godiciarg | $200/825 parity bit with a parity-checker circuit.
COMPLETE BUS. SYSTEMS DateBook Il ... ... . $269/825 VTS/80 T $050/865 :
Creator.. $269/325  Milestone........ $269/30  Magic Wand. ... ... $289/345 When will we see 1-Mbyte on a standard
Reporter. S.11..8189/320 OSBORNE Spell Binder. . . ......$349/$45 : i ”
ggt:qpu-rsn (‘ZVO.NTRDVLS‘?QQNA‘S General Ledger.......§ 59/820 Salest. ..o ..$495/8$na hEIght (5 ) S-100 RAM Card f
Fabs (B-lree)....... $159/520  Pocrooaiece P2Y--- 3 S2/%20  'OTHER GOODIES" The new |IEEE-696/S-100 standard
UltraSortIl......... $169/825 All3 . . $120/$60 Forecaster...........$199/§na ifi t b d heights: standard
coml?lu'rsn )PATHWAYS . All3 + CBASIC-2. . $199/875 [;‘I';r:%g'aﬂ : -"3‘;;;3;:53 specities two board neignts: stanaar
Pearl (level 1). . .. .§ 99/825 Enhanced Osborne. .. . $269/$ ' R A " . "ot
Pearl (level 2). ... ....$209/540  With 'C"Basic........$349/s75  fuperCalc.. pemers $260/808 5", and a double height board 10" high.
Eearillove Bl 3SR pescuTAEES »~BSTAM L1110 149780 Several S-10 board manufacturers are
DiGITAL RESEARCH General Ledger...... $399/840 ,BSTMS..............$149/$na ‘ i .
SR e s1g/s25  AcctRecelvable. ... Tiny G sarss0 planning to introduce products using
cct Payable .. . n Omp\er R . . . .
TRS-80 ModeHllF'*TlNSQ:SSf: Payroll.. ........... Navich Coo - 1$129/$25 this double height. Just imagine what
Micropolis...... $169/$25 Inventory. . ..... $399/840 MicroStat. . . ...$224/%25 :
Cromemco. .........$189/$25  Surveyor... .. .......5399/840 . Vedit... 1 $130/815 you can put on a board of that size!
PL/I-BO..............$459/$35 Property Mat..... ... $799/$40 MiniModel. .....$449/550 . . .
BT90.............. . $179/830 CPA Client Wrife-up.. $799/340  StatPak ... .. ..3449/840 Now, the question is—do | just leave
+ S B 4 v Ordi nt bol). ... Mi B+. co.......8229/820 A
S § genss ,yﬁg?{fdrgs( i s mE 52247335 the top off my mainframe, or do | get
-l 5 Vi ......Add 31 St 80 .$ 84/$20 a2 s
Tex. PR e wor L T an extra-deep box? Oh well, it’s nice to
' Adspt (COOS toCPM) $ g0/sna  (SISCPM UL ... £180/850 have an S-100 system that is always
D s SOHO GROUP P APPLE changing, and keeping up to the “state-
,,,,, M. . i
Fg'r:n?mla . .. .$539/845 WgriSheaeter ..... ..$177/$20 EJFOWU_r;JeI;IMITED 190 of-the-art"’! 2
GRAHAM-DORIAN STRUCTURED SYSTEMS Datadex .. s2ae
General Ledger...... .$729/$40 GL or AR or AP or Pay Call EasyMailer. $128
Acct Receivable. . ... .$729/340 Inventory Control. ... .Call Other. . .............less 15% ’
Acct Payable. .. .....$729/540 Analyst.......... ...cCall Microsystems Bug
Job Costing. ...... .$729/$40 Letteright............Call MICROSOFT } .
Payroll Il.............$728/$40 T To] A AN Call Egrf:faar:d (2-80 CP/M) . 2??8 We sincerely regret that in the November/
Kb e SIS MBI el Gobol. o g December 1981 issue, the Pascal software
Inventory............8493/840  gypepsoFT Tasg-c-}- o g inJon Bondy's article "Virtual Segment Pro-
asl egister. . h : MICROP " .
Apartment Mat. | 13493/$40 B:giﬁg?ﬁ:l’ e e Worastar.. .. .......$289 cedures” was notin the correct order. Those
gugnp-np - Disk Doctor "2'80} ‘:133?:58 [ailMery R $.50 readers who would like a correct print-out
FEABIC . & s s s Forth (8080 v 3
o Seleotor IV, spossgas  orthl808Dor 32197430  SuperSortl 5150 of the program should send a stamped (20¢),
v Selector V.. ... .. $495/850 Fortran w/Ratfor. .. . . .$289/$35 Spellstar...... 5129 self-addressed #10 envelope to the author.
MICRO DATA anse SYSTEMS CCompiler...........$174/$20 PERSONAL SOFTWAHE
H BS $268/$35 Star Edit...... .....$189/$30 Visicalc 3.3...........$159
BS. |$795/$40 Other a——— less 10% Desktop/Plan 1. .. . 3159 IS YOUR
v
MDBS PKG.........$1295 GL or AR or AP or PayS 79/825 . R
AT TR NorthStar
gl?srﬂ:ntw?zrataon Notes :géggsgg Inventory. ...........§ 99/825 ﬁi:gwnssa """ $199 OUT OF SO RT g
ail-Merge. . ........ 9, 5 RN ]
vgordgtar:Maﬂ Merge . $419/585 w.‘n'ff ... .$149/825 ggcnteéiicﬁgg;re- ----- gggﬁ:ig INCREASE YOUR BASIC’'S
ataStar Scribble. . ... .. .$149/$25 s 0/ 1
\éVOrdMastelr B(c:)rtlh el T 5249/850 .:g;::;iayable. e :gg:ﬁig SORTING POWER OVER 1800%!
Shon S s e N SRS Inventory - -$224/$40 N#SORT is easy to use and will perform
aaluggg;bﬁ... "g‘”?,””e" e ...;'.712?15 d%}téEEH GOODIES' £ EEEIES sorts on one and two dimensional or
v Sp Pro SRR T b} 3 i i i
gasm-BO Ceei.....$298 Pasc;,gz ] T $340/830 VU #SRN & g string arrays using optlpnal soﬂ keys.
aS'CC%'QD"e’ Pascal/UCSD 4.0. . .. .$429/$50 Uégfe'{cgf;ggﬁo— ces For example, to alphabetize AS:
Conereo ‘ v Pascal/M. ... $355/$20 eewisicale, 5129 . .
M-Sort. . ... S F[;AAST%OBASE e40/545 _I‘F'Ic\%rr'aq(:cnlurier. .....8219 10 A$ = “ZYXWVUTS" REM Define String
Macro-80 o= I —— pple N
v Macro-86. %BA(E;)E IIII - ﬁEQgﬁgg s [com‘lg_zle:eubusmess] $23‘9r/$99 20 SRT A§, LEN(AS)'1 REM Sort AS
Edit-80 -1 ondor . oL . 589 per-Tex f
MuIS|mpIMuMath | $224 Access BO Level 1... 5249 Daia Factory. ... 1$134 N+SORT interfaces to any release 4 or
MulLisp-80. . . ..8174 Access BQ Level 2.....$429 DB Master. .....5184 later North Star Basic and can be yours
wMultiPlan............ Call Access BO Level 3.... 5679 Charles Mann. .. ......less 15%
 Manager Series. ... ... Call Optimum . . . .. |.$749/$50 STC. oo .less 15% for ONLY $89 plus $1.50 shipping
OFIDEFIS ONLY—CALL TOLL FREE VISA + MASTERCHARGE Calif F}CS add 6% tax
1-800-854-2003 ext. 823 - Calif. 1-800-522-1500 ext. 823 Send check VISA or MIC
Overseas—add $10 plus additional postage = Add $2.50 postage and handling per each item » California 3
residents add 6% sales tax + Allow 2 weeks on checks, C.0.D. ok - Prices sublect to change without notice. SZ %Dm;";’te B’OC"'“sre A‘;"'ame
All items subject to availability = ® —Mfgs. Trademark. K e s ems
THE DISCOUNT SOFTWARE GROUP ortwar -y
6520 Selma Ave. Suite 309 - Los Angeles, Ca. 90028 + (213) 837-5141 1269 Hubm Vista Road, Altadena, Calif. 91001
Int'| TELEX 499-0446 DISCSOFT LSA » USA TELEX 194-634 (Attn: 499-0446) \_ (213) 791-3202
TWX 910-321-3597 (Attn: 499-0446) \ —
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... Hard Power from
the Soft Support of

A new and powerful computer has been born...
the System 83. The versatile UNIX* operating system
pilots the System 83’s raw power through a myriad of
software such as “C”, FORTRAN, PASCAL, BASIC,
COBOL, and even Networking. Step into
a bold new frontier with more
power than you ever

dreamed possible.

FEATURES:

O UNIX V7 configured by UNISOFT**

O Full IEEE 696/S-100 Compatability

O MC68000 8Mhz Processor

OJ 32-Bit Data Operations with 32-Bit Internal Registers
O 16-Bit Data Transfer Operations

O Memory Management Allows Concurrent Use
of Mapped and Non-mapped Address space

O Rugged Industrial Grade Components at all Levels
016 Mb of Main Memory Directly Addressable

O7 Vectored Interrupt Levels

0 192 Device-supplied Interrupts

O 256 Kb of RAM with Parity Per Board Slot

O Up to 3.2 Mb of RAM Per Cabinet

* UNIX is a trademark of Bell Laboratories and is supported
on the DUAL System 83 by UNISOFT

**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA.

d

DUAL SYSTEMS CONTROL CORPORATION

system reliability/system integrity

720 Channing Way ® Berkeley ® CA 94710 ® (415) 549-3854 ® Telex: 172029 SPX




by Sol Libes
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The CP/M Public Domain
Software Libraries

| consider one of CP/M’s most impor-
tant advantages to be its huge public-
domain software base. There are pres-
ently two organizations which provide
this public-domain software at essen-
tially the cost of the media, postage
and handling. Together they provide
over 100 volumes (each volume is an
8" single density floppy disk (containing
well over 4,000 programs—some 20
Mbytes of software—that the con-
tributors have put into the public domain.
Most of the software is in source code
form. There are languages, applications
packages, utilities, games and much
more.

The libraries are run by the CP/M
User Group (CP/MUG) and Special
Interest Group/M (SIG/M). The primary
function of each group is the gathering,
editing, cataloging, production and
distribution of these disks. Both also
have a printed catalog available. The
CP/MUG is operated as an adjunct of
Lifeboat Associates, an international
distributor of commercial software.
Lifeboat maintains the group with the
assistance of the CACHE group
(Chicago Area Computer Hobbyist
Exchange). CACHE edits and catalogs
the software and compiles each volume,
while the CP/MUG collects the software
and produces and distributes the disks.
The SIG/M is operated jointly by the
Amateur Computer Group of New
Jersey (ACG-NJ) and the New York
Amateur Computer Club (NYACC)

8

which is based in New York City. These
two clubs have a joint membership of
close to 2,000, with most using CP/M-
based systems. The SIG/M performs
all of the functions of collecting, editing
and distribution of their software.

The two groups have similar operating
policies, distributing the disks to com-
puter clubs who in turn are responsible
for copying the software to supply
their local area. Neither group is
prepared to deal directly with individual
users. For example, the SIG/M depends
on a group of about a dozen hobbyist
volunteers to do all the work on their
own home systems. Hence, the SIG/M
will furnish disks to individuals only if
there is no distribution point convenient
to the user. A list of the SIG/M distribu-
tion centers is included at the end of
this article. These groups generally
distribute both the CP/MUG and SIG/M
software. The general policy followed
by groups distributing the software is
to charge $1 per disk when the disks
are copied at meetings of the group.
Furthermore, most of this software is
maintained on-line on several hobbyist-
run dial-in systems across the country.
A caller using a modem and some
appropriate file transfer software (e.g.
the MODEM or MODEMY7 programs in
the CP/MUG and SIG/M libraries) can
down-load the software directly into
his/her system. In fact, this is the
preferred method to overcome disk
system incompatibilities when the user
has a non-standard CP/M system. If
the user does not find the software on-

line, he can ask that the system operator
(SYSOP) load the software onto disk
for transfer at some future pre-arranged
time.

Even if you do not transfer software
from these on-line CP/M systems, it is
interesting to read their bulletin boards
as they often contain very useful infor-
mation about users’ experiences with
CP/M, MP/M and microcomputers in
general. A listing of these remote dial-
in CP/M systems, and how to access
them, will be found in the May/June
1981 issue of Microsystems. |f you are
interested in learning more about these
software libraries, | would recommend
that you first purchase a copy of their
printed catalogs so you can see what
software they have available. The CP/
MUG library catalog is available from:
Lifeline Publishing Corporation, 1651
Third Ave, New York, NY 10028. The
catalog is $6 domestic, $11 foreign.
Also, they publish a monthly twenty
page newsletter which provides infor-
mation on Lifeboat and CP/MUG soft-
ware. The charge for the newsletter is
$18/yr (U.S., Canada & Mexico), $40
elsewhere. The NYACC (New York
Amateur Computer Club)publishes a
200 page catalog which contains the
listings of both the SIG/M and CP/MUG
libraries. They charge $10 for domstic
orders and $13 for foreign. Order the
catalog from: NYACC-CP/MUG, Box
106, Church Street Station, New York,
NY 10008.

The SIG/M publishes an infrequent
column which is carried on many of

MICROSYSTEMS



At last! A “SCREEN HANDLER” for CBASIC2 programmers.

..source code to handle full screen input with multiple screens.

L T B ¥ 1 i A J Ve = gy By — R ¥
a program module that makes data entry a snap.

A SCREEN PRE-INPUT ACCESS
HANDLER... POST-INPUT ACCESS Your CBASIC program
not a Database T=ZZT

Manager— SUBMIT ACCESS _ T
not a File l =

Handler—
nuthing else like CONTROL Your access before each input
it on a micro CONTROL Your access after each input

SCREENMASTER
source code

® %include directly in program

e full screen input

® multiple screens

® yser commands

® total programmer control in accesses
® terminal independent (> = 80 x 24)

e default editing with overriding

® screen maker utility

® screen tester utility

e run time terminal configurator utility

e separated programmer interface module
® casy to use e easy to install

® demo disk available

e extensive manual

® not a database manager or file handler
e runs with CP/M and CBASIC2

%INCLUDE DIRECTLY IN PROGRAM. SCREENMASTER is
provided in source code and can be included directly in your
program as if you had written it yourself. Total control of your
program is thus assured.

FULL SCREEN INPUT WITH MULTIPLE SCREENS. User
enters data on the formatted screen of your design. A single
screen can be converted to muitiple screens without program
changes.

USER COMMANDS. User has commands like FORWARD
(n fields), BACKWARD (n fields), GOTO (field m), NEXT
(screen), PRIOR (screen), or PRINT (screen p). User com-
mands may be abbreviated, implemented as special function
keys, or individually disabled.

*CP/M a trademark of Digital Research, Inc. CBASIC2 a irademark
of Compiler Systems, Inc

Your program continues

>»>—2>»0

TOTAL PROGRAMMER CONTROL IN ACCESSES. Pro-
grammer is given access to SCREENMASTER operations in
the exits—pre-input, post-input, and submit. The post-input exit,
for example, lets you override SCREENMASTER editing,
change any field, issue any command, and issue or override
any return code.

UTILITIES INCLUDED. The SCREEN MAKER utility lets you
develop and view your screen design interactively. The
SCREEN TESTER utility lets you simulate the workings of your
program by giving you interactive control in the exits. The
TERMINAL CONFIGURATOR utility writes your terminal
characteristics to a file that is read in when your program runs.
Your terminal can be easily added to the list of available
terminals.

EASY TO USE. Even a novice programmer can use it. Issue a
simple GOSUB. When it returns your validated data is available
for your further use. No programming is necessary. But if you
need to do something special—like search a file—you can do it
yourself in the exits.

FLEXIBLE. If you're an experienced programmer you’ll
appreciate the lengths we've gone to to enable you to interface
and modify SCREENMASTER. Initialization is a separate, well
documented module. All communication with your data and
screen formats is via functions in another separate, well
documented module. Even the guts of SCREENMASTER is
well documented, allowing some simple modifications.

Send your check for $195 to MARKETING ESSENTIALS,
INC., 206 Mosher Avenue, Woodmere, N.Y. 11598, Or call
(516) 569-4533/(800) 645-2622. Manual available separately
for $25, applicable towards the full purchase price. A demo
disk is available for an additional $10.

MARKETING ESSENTIALS, INC.

206 Mosher Avenue/Woodmere, N.Y. 11598

Telephone (516) 569-4533/(800) 645-2622




N\ PlutoResearch

Jools solve problems

Based on UNIX utilities, Jools are tools for CP/M
systems that solve common problems without
special programs! You can:

o maintain mailing lists

o maintain simple bibliographies
o generate permuted indices

o make rapid changes to files

by using:

o VSORT: sort large files on up to
five keys

o SELECT: select lines from files on
up to five keys

oFIND and REPLACE: find and
replace regular expressions

and eleven other utilities.

$95. - software & manual
$80. - software only
$20. - manual only

Formats: 8-in IBM format SD; Nerthstar DD
Send check or money order (CA residents add
6.5% sales tax) to:

Pluto Research
P.0. Box 50444
Palo Alte, CA 94303
415/323-5654

Jools in & trademark of Pluto Resewch Group; UNIX is # tredemerk of
Western Elactricc snd CP/M i » trademerk of Digitel Resserch, Inc

Editor’s Page, continued...

the remote dial-in CP/M systems and
can therefore be read at no charge. A
few of the systems even carry the
complete catalog on-line. However, |
recommend that you purchase a copy,
as itis professionally printed and would
take a very long time to down-load the
catalog information. The S!G/M column
is also printed in the newsletters of the
NYACC and ACG-NJ.

The costs of the disks are:

CP/MUG: $8/disk USA, Canada &
Mexico $12/disk overseas.

SIG/M: $6/disk USA, Canada &
Mexico International add $4.

If the the SIG/M disks are copied at
meetings of the ACG-NJ or NYACC, a
donation of $1/copy is asked for. Sav-

ings on postage and handling are avail-
able from the SIG/M if more than one
disk is ordered. When dealing with these
groups you should allow 3-5 weeks for
them to ship. The SIG/M disks can be
ordered from: SIG/M, Box 97, Iselin,
NJ 08830. The CP/MUG disks can be
ordered from: CP/MUG, 1651 Third Ave,
New York, NY 10028.

Note that both groups furnish their
disks also for North Star systems (DD
or SD). When using DD, one volume is
stored on two disks, for SD one volume
is stored on four disks. Lastly, the SIG/M
can also furnish disks in Apple (single
density), Cromemco (5" & 8"), Micropolis
Mod-1l double density 5" and TRS-80-
1/11/111 forms. )

Make your CP/M*
application friendly

CP/M DO.COM allows the CP/M operator to
type a string of CP/M commands that will
execute one at a time. So you can walk away
fora while and let your computer doits thing.
Example:

A DO ASM PROG;LOAD PROG;DIR
DO.COM, DO.ASM and DO.DOC for §29.00.

STOK PILOT is a powerful language that allows
developing a menu driven environment for any
CP/M application, as well as developing an on
line instructional utility for CP/M applications.
This dual purpose of “System Control” and
“CAI" provides for an unlimited range of uses.
STOK PILOT makes CP/M transparent to the
user by serving as a session control program
that can chain from one program to the nextin
any other language! Ask your dealer to contact
us to arrange a demo. You've got to see it to
believe it!

Disk and manual for $109.00.

Software available in eight inch std CP/M format
or Superbrain format. Write or call for other
formats. NY residents please add sales tax. If
you call us for info, we'll deduct the phone call
from your order!

Stok Computer Interface
Dept. MS, P.O. Box 501
Woodside, NY 11377

(212) 426-7022

*CP/M is a registered trademark of Digital
Research

SIG/M Software Distribution Groups

John Evans

618 “N” Street

Thomas Oliver, Blue Hills CPMUG

Blue Hills Rt

Alaska

Anchorage 99501
Arizona

Dewey 86327
California

Escondido 92025

Richard Mason, (714)746-4832

San Diego Computer Society
1037 Park Hill Lane

Imperial Valley 92251

J.R. Pendley

Imperial Valley Informal Computerists
P.O. Box 158

Gordon French, (415)325-4209

Homebrew Computer Club
614 18th Avenue

Jim Ayers, CBBS (415)383-0473

Apple CPMUG of Small Computer Users of Marin

301 Poplar St.
Bruce Kendall, 100 BUSS

334 A. Camille Ct

Bob Cobler

Motherload Computer Club

Charlie Foster, (916)392-2789

Pascal/Z Users Group
SIG/M - Western Coast Region
7962 Center Parkway

Menlo Park

Mill Valley 94941
Mt View 94040
Nevada City 95959
Sacramento 95823
Sacramento 95816

John Moorhead, (916)758-2495

Sacramento Microcomputer Users Group
P.O. Box 161513

San Bernardino 92412

Bob Massey, CP/M Users of Compuserve

Compuserve
P.O. Box 6212
Simi Valley 93065 Kelley Smith, CBBS (805)527-9321
CP/M-NET, (805)527-0518
3055 Waco Ave
Sunnyvale 94086 Samuel Daniel, Silicon Valley CPMUG S.D.C.
500 Macara Ave
Temple City 91780 Howard Stone, Temple City Computer Hobbyists
P.O. Box 572
Colorado
Littleton 80123 Larry Thiel, Denver Amateur Computer Society
W. Capri Drive
Florida
Hollywood 33024 Ralph Fernandez, (305)963-7893

South Florida Computer Club
1231 NW 72 Avenue

MICROSYSTEMS



Largo

Titusville

Georgia
Atlanta

Hawaii
Honolulu

Illinois
Glen Ellyn

Lake Forest

Indiana
Ft Wayne

Indianapolis

Massachusetts
Bedford

Littleton

Michigan
Grosse Pointe

Royal Oak
Westland

Missouri
St Louis

New Jersey
Iselin

Riverside
Pinebrook

Cranford

Clifton

Chatham
Cliffside Park
Dover
Piscataway

Haddonfield

33540
32780.

30338

96826

60137
60045

46805

46219

01730

01460

48230

63131

08830

07001

07010

08033

Richard Tremmel, Coastal Computer Club
10585 119th St N.

Michael Seay Space Coast Microcomputer Club

995 Luna Terrace

Lewis Mosley, Atlanta Computer Society
P.O. Box 88771
Atlanta, GA 30338

Victor Mori, (808)955-6683
2525 So. King St.

Stanley Hanson

192 East Road

Calamity Cliffs Computer Center
P.O. Box 392

Geoffrey Priest, (219)423-1571

Prestige Marketing Corp.

909 N. Coliseum Blvd.

George Wilson, Indianapolis Small Systems
Group - CPMUG

6808 E. 21st St.

Dave Mitton, CBBS (617)864-3819
New England Computer Society
P.O. Box 198

Neil Rosenburg, S-100 Club

2 Deer Run

Dave Hardy, (313)885-0506
Technical CBBS, (313)846-6127
736 Notre Dame, (313)846-8000
Keith Peterson, CBBS (313)588-0754
Ron Fowler, CBBS (313)729-1905

John Taylor
St. Louis Area Computer Club
2009 N. Geyer Road

SIG/M-Main HQ., CBBS (201)272-1874
P.O. Box 97

Kevin O'Connell, (609)461-4351

Ray Glueck, (201)227-5361

Micropolis CPMUG of ACG-NJ

Bruce Ratoff, CBBS (201)272-1874
SIG/M - CBBS, (201)272-1793

26 Broad St.

William "Bill” Chin (201)778-5140
SIG/M - Operations/Editor/VP.ACG-NJ
177 Hadley Ave

Randy Reitz, (201)635-5642

N*UG ACG-NJ

Steve Leon, H (201)886-1658

TRS-80 SIG/M Librarian, (212)488-7677
200 Winston Drive

Marty Nichols, (201)361-7180

Steve Toth, (201)968-7498

Apple Users Group ACG-NJ

Michael Sulllivan, (609)795-5607
Financial Software

54 Grove St

RADAR
CP/M® DATA ENTRY

An acronym for “Random Access Data
Aquisition & Retrieval, RADAR will convert
any CP/M computer into a powerful data en-
try station with complete key-to-disk
capabilities.

RADAR provides all the most wanted
features including full check digit verifica-
tion, double key verification, 16 totalling ac-
cumulators, date check, data type verifica-
tion by masks, controlled access, etc.
RADAR was designed and optimized for the
highest possible throughput in demanding
data entry enviornments. Written entirely in
machine language, RADAR is extremely
fast, guiding but never obstructing the
operator. RADAR may be used to edit
and/ or update existing data and it supports
access to individual data records by relative
position or record content. Records may be
added, deleted, inserted, appended or edited
with ease.

RADAR is the ideal replacement for key
punch machines and 3741 type key-to-disk
systems, combining the speed of key-punch
with the convenience of CP/M's virtual file
access. RADAR's many verification
mechanisms insure the most accurate entry
possible.

A single user license is $495 and special
multi-machine license arrangements are
available. The user's manual is available
separately for $25.

For more information about RADAR contact:
SOUTHERN
COMPUTER
‘ :.: ’ SYSTEMS, INC.
PO Bor3373A
Birmingham, AL 35255
1205) 933-1659

CP/M is a registered trademark of Digital Research

F

=(f” SNOW MICRO
3@0@@ SYSTEMS, INC.

@ . 'P.O. Box 2201 Fairfax, VA 22031
& i £y
7 3787257

v

DMA S-100 FRONT PANEL SYSTEM
This front panel system becomes a temporary S-
100 bus master to access system memory and [/O,
and requires no connection to the CPU card. The
front panel system is designed as two cards: a

. binary switch and display card, and an S-100 interface

card. Both cards are 5" x 10”. The display card is
supplied with a standard “piggy-back™ mount to
the interface card, but can be separated for chassis
mount,

DSOLIAL . v semes e s 3000
DSOLA&T. . . ... .. ... ... ......... $495,00
STATION CONTROLLER CARD
The Station Controller was designed for satellite
tracking applications. This S-100 card is packed
with features like: 7 analog input channels (A to
D), 6 reed relays with 1 amp contacts and a 24
hour hardware clock with battery backup provision.
Use this card for home energy management, robotics

or any real time control application,
SCOLkit............................5245.00
SCOLA&T. ......ccvvvinvevevn. .. .- 5349.00
RADIO TELETYPEWRITER
INTERFACE CARD
The S-100/ RTTY interface that lets your
computer talk to the world! Standard baud rates
of 45.5, 50, 75 and 110. Mark frequency 2125,
space frequency 2195 or 2175, with other
frequencies user adjustable.

AROTKIE. . ..oovmvn: v s ......5245.00
AR.O1 A&T. . Slg S e .$349.00
To order send check or money order. Please
include $5.00 (USA) $10.00 (nonUSA). VA
residents include 4% tax. Dealer requests
invited.
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SPECTACULAR

OFFERS

@ BASF WABASH
MAXELL OPUS

We stock the complete line of BASF diskettes,
reel-to-reel tapes, mag cards, disk packs and
cartridges. We also carry MAXELL, OPUS and
WABASH products. All are 100% certified and
fully guaranteed.

Box of 10 diskettes: 51" 8”
OPUSsslsd. .....civuiivn $20 $21
BASFes/ad . .coiai o 23 24
WABASH ss/sd .......... 24

23
MAXELL . TOO LOW TO QUOTE. CALL
514 "-10 sector-now available
Sectoring must be specified.

5% " or8" Vinyl Storage Pages ........ 10/85

LIBRARY CASES ‘
8" Kas-sette/10......... $2.99 ‘
5% " Mini Kas-sette/10 .. $2.49

HARDHOLE DISK PROTECTORS
Reinforcing rings of tough mylar

protect disk hole edge from

damage.
5" 8”
Applicators. . ........o0v0. $3 $4
Hardhole Rings (50) . ... ... $6 $8

DISK DRIVE HEAD

CLEANING KITS r@; }
Prevent head crashes and S
ensure error-free operation, — ;Q

S%"or8" .,........ $19.50

SFDC-10CASSETTES ............... 10/87
{All cassettes include box ana labels.)

Get 8 cassettes, C-10
Sonic, and Cassette/8
Library-Album, as illustrated,
foronly ...... $8

SNAP-IT POWER CENTER 2 3 2

Turns 1 outlet into 6. Wall
mount or portable. Circuit
breaker, lighted switch and
UL approved.

We also offer printer ribbons, printwheels,
type elements, equipment covers, power con-
soles, paper supplies, storage and filing equip-
ment, furniture and many other accessories
for word and data processing systems. Write
for our free catalog.

VISA ¢ MASTERCHARGE = MONEY
ORDERS = CERTIFIED CHECK = FOR
PERSONAL CHECKS ALLOW TWO WEEKS
e C.0.D. REQUIRES A 10% DEPOSIT « CAL.
RES. ADD 6% SALES TAX ¢ MIN $2
SHIPPING & HANDLING « MINIMUM
ORDER $10 » SATISFACTION GUARANTEED
OR FULL REFUND

PRODUCTS

AIREMONT MESA

SAN DIEGO, CALIFORNIA 92123

Toll Free 800-854-1555 Order Only
For Information or California Orders
(714) 268-3537

Editor’s Page, continued...

Williamstown 08094
Ocean 07712

Pennsauken 08109

New York
Flushing 11355
Henrietta 14467
Dix Hills 11746

Putnam Valley 10579

Peekskill 10566
Ohio

Copley 44321

Dayton 45432
Oregon

Portland 97212

Pennsylvania

Orefield 18069
Whitehall 18052
Sewickley 1514383
Erie 16509
New Hope
Texas

Plano 75075
Houston 77057

Missouri City 77489

Virginia
McLean 22101

Mike Mitelski, (609)629-0568
Philadelphia Area Computer Society
577A Prossen Ave, RD 3

Thomas Lindsay, (201)946-9874
Seashore Computer Club

1108 Pollack Ave

Dean Kelchner, (609)663-2842

RCA Microcomputer Club

5340 Peabody Ave

Henry Kee, (212)538-3202

SIG/M - Editor

New York Amateur Computer Club

42-24 Colden St

William Nixon, Rochester RAMS

115 Clooney Drive

Gary Fishkin, Long Island Computer Assoc

82 Dix Highway

Bryan Lewis, NY Sorcerers Users Group
RD 3, Florence Road

Helmut Ripke, (914)739-3754

Taconic Computer Club

935 Frost Court

Charles Lewis, C.D.G.

379 S. Hametown Road
Richard Conn

4927 Woodward Park Drive

Carl Townsend, (503)282-5835
Portland Computer club
4110 N.E. Alameda

William Earnest, (215)398-1634
Lehigh Valley Computer Group

RD 1, Box 830, CBBS (215)398-3937
Stan Rinkunas

352 Sumner Ave

Hassan El-Zayyat

256 Bank St

Charles Fisher, Erie Computer Club
5520 Herman Drive

Jim Woolsey, (215)862-5806
Delaware Valley Computer Club

6 Stone Hill

Fred Pfafman, (214)596-5034
2320 Heather Hill Lane
Jerry Ambroze

Ambroze & Associates

2168 Augusta

Al Whitney, (713)438-1750
SIG/M - South Central

2003 Hammerwood

Robert Teeter, (703)356-1745
Metro Washington CPMUG
6410 Furlong Road

MICROSYSTEMS



Simplify your S-100 product development
with our 10”x10"” double-height wirewrap
prototype and extender cards

PROTOTYPE BOARD

® Heavy power distribution ®

® Price $119 ea, 3 for $298 °

DEVELOPMENT TOOLS

10” HIGH 13" HIGH

EXTENDER CARD

e Regulators provide 5V @ @ Scope probe hanger on
4A =12V @ 1A each trace

® Accepts over 120 IC's plus ® Ground trace between
3M-type connectors signal lines

Heavy power traces with
removable jumpers for
current measurement
Price $68 ea.

with 28 distributed 0.1
ufd caps

No downloading — No trial PROM burning.
This port-addressed RAM on your S-100 host
is the ROM of your target system

WORD/BYTE WIDE ROM SIMULATOR

@ Simulates 16K bytes of memory (8K bytes for 2708 and 2758)
e Simulates 2708, 2758, 2516, 2716, 2532, 2732, 2564
and 2764 PROMS
e The simulated memory may be either byte or 16-bit
word organized
® No S-100 memory is needed to hold ROM data
Driver program verifies simulated PROM contents
® Price $495 each

Learn the fastest, most compact and machine independent language for microprocessors— FORTH

— LEARN FORTH NOW —

Take our intensive one-week FORTH workshop. Enrollment is limited to 8 students.
The course is offered once a month at $395 per student.

Now you can develop code for a target
Z8000 system on your 8080/Z80 CP/M®
or Cromemco CDOS® based system

Z8000 FORTH DEVELOPMENT SYSTEM

Works with the Zilog Z8000 Development Module and may be
easily tailored for use with other Z800O target machines
Includes Z8002 assembler

Can produce code without header and link words for up to
30% space savings

can produce ROMable code

79 Standard FORTH

Price $1450

Develop FORTH code for any target
8080/Z80 system on your current 8080/Z80
or Cromemco CDOS based system

8080/Z80 METAFORTH CROSS-COMPILER

@ Produces code that may be downloaded to any Z80 or
8080 processor

e |ncludes 8080 and Z80 assemblers

@ (an produce code without headers and link words for up to
30% space savings

@ (an produce ROMable code

79 Standard FORTH

® Price $450

Inner Access Corporation

P.O. BOX 888 « BELMONT, CALIFORNIA 84002 « (415) 591-8295
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typos and
spelling
. errors with

ZAP!

Fredricksburg 22401 Jack Williams
The Microcomputer Investors Assoc
P - ) 902 Anderson Drive
Disc-tionary Charlottesville 22901 A.C. Weaver
Do ts with 114 g School Of Engineering
cuments wl spelling errors an Thorton Ha”
typos can destroy your company's : j R
reputation. The isc—tionar‘¥ . University of Virginia
allows you to find and correc Alexandria 22307 William Higgs, (703)765-8043
errors quickly and easily. Washington Area TRS-80 Users
7 : 1715 Hollinwood Drive
Recognizes more- Grafton 23692 David Holmes, (804)898-5913
than 40,000 words! Digital Interest Group in Tidewater
: : P.O. Box 1708
No other spelling correction
system has this unique combination
of ease of use, versatility, and )
value, ‘ Washington
Ease of use Bellevue 98004 George Clark, (206)454-6826
Northwest Computer Society
The Disc-tionary is not a 307 108th Ave S.E.
%gll%ctior} of utilidty tPT‘OSY‘ar_ﬂSo Seattle 98117 David Rabbers
e ex 18 scanne at amazlng Ballard CP/M Users Gl’oup
speed checked against the
d:?etiox’aar , and opticgnally marked 6551 16th Ave NW
by a single program,
¢ g’he_nt an ung‘eco (Iiuazed wprdtﬁfés
our 1 put e adde rejec . .
ignored, or'agha.nged. Also, Similar Wisconsin )
wor'dAle:-nay be désplayed.l sl & Milwaukee 53213 Rick Martinek, CBBS (414)774-2683
COMpatn, are SeCsa 8 Lra Ricks Computer Center, (414)774-8445
gg}:}x}xs with the touch of a single 5903 West Parkhill
Dictionary editing, word
counting, and other functions are
included in the main program. INTERNATIONAL
Versatility Australia
. N Mytrle Bank 5064 Anthony Beresford
Optional modes are provided for ;
agtomatic addition orprejection of CPMUG of South Australia
all unrecognized words, 46 Cross Road
Hyphens, and apostrophes are
correctly handled.
Optionally removes dozens of
suffixes automatically (with or Canada
without user verification) or Regina S4Vov7 Bob Stek, R.O.M.S.
manually. Options allow total 19 Mayfield Road
control of suffix removal. Y oa
Large expansibility. Vancouver V6B3A0 Dave Bowerman
P.O. Box 4476
Value Toronto M5G1X6 R.J. Dunn, (416)592-5788

CP/M UG of Ontario HYDRO
700 University Ave

At $79.00, The
$7 92 Dise—tionarg is
priced far below

e Netherlands
1 ograms
complete :;Igl gglagr ag few Rotterdam Hank Berkhoudt
B i 5 %Qllgé"cia more than CP/M Groep
ar less sophistica ones.
If you're not convinced, the g'gggesfsr‘:ampﬂr

manual is available separately at
$15.00). (sdefd{:uctable from si)f'gwar‘ze )
price. oftware price includes Venezuela
free "bug fix" updates -~ if you e

ever need them. Caracas 1081A Hans Stauffer
No shipping charge on gr‘egaid Caracas Computer Club
orders. Mich. residents add U4%. Apartado 66394
* 3 i *
CP0 and CgéMRA:-E lwngfkgrt;vieihzg%, Hans Stauffer
WordStar¥ and most other editors ¢/o Eng. Eduardo Stiassnis M105
and word processors, (Call or Jet International Airport

write for compatibility details.)

#Trademarks: WordStar = MicroPro,
CP/M - Digital Research, Z& - Zilog

P.O. Box 592857
Miami, FL 33159

Singapore
STELL ARSOFT Singapore 1543 Alex Chan
745 Mountbatten Road
Singapore 0104 Naresh Kapoor
841 Blanchette Dr., Eost Lansing, Patel Computer Systems PTE

MI. 48823. Phone (517) 332-2459

2705-8 OCBC Centre Chulia St
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B ETTERS TO
THE EDITOR R

‘Clean Air’ for the North Star
Dear Editor:

The Vestal Press, Ltd. is a small specialty
book publishing and distribution business,
specializing in mechanical hobby books
mainly in the field of antiquities. Books on
player pianos, music boxes, merry-go-round
organs, gambling machines and the like
constitute the bill of fare.

In 1980 the work load got to the point
where a smallcomputer was indicated, soa
system consisting of a 48K Dual Density
Quad machine together with an Anadex
printer and a Hazeltine 1500 terminal was
installed by Micro World Inc., of Vestal, New
York. This firm wrote some very sophisticated
software to handle order processing for about
750 inventoried items, and an active mailing
list of around 8500 customers.

The environment in which the firm works
is simply not as free of dust as one might
like, but economic considerations rule out
acompletely dust-free room just for computer
operations. In spite of this, everything worked
well for the first several months after the
installation.

Then we started to have rash of disk
failures, all of which were quite obviously
caused by dust on the read-write heads of
the disk drives; three or four a week became
common, and something obviously had to
be done. Back-up disks provided a way of
staying in business, of course, but much
time was lost in following such procedures.

Our dealer, Wayne Kashinsky, suggested
that maybe reversing the muffin ventilating
fan might help, so we did this and went one
step better by constructing a filter holder
on the outside of the machinee. The holder
is made of sheet metal, with the large holes
(the same diameter as the fan)being turned
on a lathe, and the tube being rolled section
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of the same sheet metal. The entire assembly
was soldered together and then painted,
and before being screwed to the back of
the computer, a rubber-cork gasket was
fitted.

Since the installation, our disk failures
have dropped practically to zero, so obviously
the idea has served us well.

We didn’'t make any big engineering
research effort to decide whether the air
being heated by the power supply might
cause trouble as it passed through the drives
and the rest of “Winifred" (that's what we
call her), although we did make a casual call
to a telephone-answering technician at North
Star. He rendered an unofficial opinion that
the idea probably wouldn’t hurt anything,
and might well help.

So the lesson here is that forcing air
throughout your North Star instead of sucking
air into it and then out seems to help if you
have to operate in an area which isn't as
clean as you'd like. If you have experienced
disk failures, we heartily recommend that
you give this ideaa try!

Harvey N. Roehl

The Vestal Press Ltd.

Vestal, NY

No Help In Sight
Dear Editor:

My business uses a Cromemco Z2 com-
puter and | have had three years of good
service with it. However, this summer a
piece broke in the PerSci disk drive and |
have been unable to get it fixed. | have
written PerSci, Cromemco, an advertiser in
the Cromemco User's Group Newsletter,
aswellashaving alocaldealer try to get the
part for me.

Cromemco did answer my letter after about
six weeks, but offered no help. PerSci has
yetto be heard from. The advertiser answered
promptly, but did not sell parts. The local
dealer drew a blank with PerSci, also.

So | limp along with a single drive, not
knowing where to turn. Cromemco is doing
well, probably best of all the S-100 com-
panies, and | see that PerSci has a new
prestigious ad out. But can they compete
with IBM with no spares support?

Malcolm Gillis

President

MEGA Corporation

Turnkey S-100 Systems
For Schools
Dear Editor:

A brief examination of any of the current
computer magazines (for example, the
October 1981 Creative Computing) will reveal
that the S-100/CP/M community is about
to lose the educational market completely —
or may have already lost it. This turn of
events is unfortunate from the viewpoint of
the manufacturers, because the marketisa
very large one. Even worse, it bodes ill for
the future. A person who has become familiar
with an Apple, PET, Atari, TRS-80 etc. as a
student is very likely to select the same
brand for personal or professional work later
on.

The cause of the problem is easy to locate:
lack of a suitable, reasonably-priced TURN-
KEY S-100 system on the market. The
situation has more to do with system con-
figuration than with price. A suitable system
configuration is as follows:

* Dual disk, 8- to 12-slot mainframe
with main and disk power supplies. (Exam-

15



PRIORITY ONE ELECTRONICS

CPU-Z - GODBOUT
2/4 MHZ Z80 CPU 24 Bit Addressing
BBT160A  A&T ...................... $199.00
GBT 160C CSC 3-6 MHZ . $375.00
DUAL PROCESSOR 3085 3088 GODBOUT
6 or 8 MHz Provides true 16 Bit Powerwith a standard

bit S-100 bus.
GBT 16124 AST. B MHZ ...... 1 $399.00
GBT 1612C CSC...8 MHZ ......... $498.00

SOLID STATE DISK DRIVE, 3500% FASTER!
Not Really, But the Next Best Thing For Godbout
8085/88 Users. Call For Details on M-Drive. See Page
340 of November BYTE
GBT MD 128K s
GBT MD 256K

2810 Z80 CPU-CA. COMP. SYST.
2/4 MHz Z80A CPU with RS232C Serial I/0 Port
complete with Monitor PROM for 2422 Disk Controller
CCS 2610A AL ovenevimmssTiii $280.00
CB2 Z80 CPU - S.5.M.
2/4 MHZ will accept 2716, or 2732, or RAM
RUN/STOP and single step switches

$1550.00
$3,000.00

SSMCB2K W conmmsmannmng $260.00
SSMCB2A PET mmmunpmpsama $310.00
SsMzeom SSMZ80 Monitor ... $80.00

CBIA 8080 CPU - S5.5.M.

8080 CPU, 1K RAM, Helds 1 2708,

1 8 Bit parallel input port.
SSMCBIA L $183.00
SSMCBIA ABT uwnuinan cawviuiv $225.00
§smeosom SM 8080 Monitor ..... $50,00

$-100 1/O BOARDS
SYSTEM SUPPORT 1 - GODBOUT
Serial port (software prog baud), 4K EPROM OR
RAM provision, 15 levels of interrupt, real time clock,
optional math processor

PART NO. DESCRIPTION LIST PRICE  OUR PRIGE
GBT162A Assembled & Tested §39.00 $360.00
GBTIG2C CSC.............. $495.00 $460.00
6BTB231 Math Chip $185.00
6BT8232 Math Chip $195.00
GBTI62AMI A&T with 8231 Math Chip $555.00
GBTI62CMI CSC with 8231 Math Chip $655.00
GBTI62AM2 A&T with 8232 Math Chip $555.00
GBTI62CM2 CSC with 8232 Math Chip $655.00

MPX CHANNEL BOARD - GODBOUT
I/0 Multiplexer, using 8085a-2 cpu on board

GBT166A Assembled & Tested §495.00 $450.00
GBT166C o] o A — $595.00 $550.00
INTERFACER I - GODBOUT
Two Serial I/O
GBT133A r. L $249.00 $219.00
GBT133C CEC wwmmnns $324.00 $298.00

INTERFACER II - GODBOUT
Three para.'fei one serial I/0 board
GBTIS0A .. $248.00 $210.00
GBT150C $324.00 $289.00
INTERFACER III - GODBOUT
Eight channel multi-use serial I/O board

GBT1748A Assembled & Tested..$699.00 $629.00
GBT1748C CSC 200 hr. Burn In
Tost. .oovvninaaiss §848.00 $620.00

INTERFACER 3 WITH 5 SERIAL PORTS
GBT1745A Assembled & Tested $599.00 $503.00
GBT1745C CSC 200 hr. Burn In $699.00 Test $629.00

MULTI 1/O - MORROW DESIGNS
Three Serial, Two parallel
MDSMB3200  A&T..............$320.00 $309.00
SWITCHBOARD-MORROW DESIGNS
Two serial I/0, four parallel I/0,
one status port, one strobe port

MDSSB2411 $259.00 $239.00
1/04 - SSM
Two serial I/0, two parallel I/0
SSMID4K Kit $210.00
SSMID4A AST $290.00 $260.00

2710 4 PORT SERIAL - CCS
4 Full handshaking RS232 ports and optional 2K ROM
Ccs271001 A&T ... . §340.00 $310.00
2718 2 SERIAL & 2 Puuu.l.zl. cCs

2 RS232 C ports, 2 8 bit parallel ports, & optional 2K ROM
GCs271801 A T i $360.00 $325.00
2720 4 PORT PARALLEL - CCS

4 8 bit parauefports and oprronan‘ 2K ROM
€CS272001 &T.. . $250.00 $225.00

$-100 10 MHZ STATIC RAM

NEW LOW PRICES!

32K STATIC RAM - GODBOUT
RAM 20 10 MHZ, 4Kbyte block disable, bank
or24 bitaddressingsavailable 8, 16,24 or32K

PART NO. DESCRIPTION LIST PRICE OUR PRICE
GBT164AAB 8K A&T $210.00 §190.00
GBT164AC8 8K CSC $280.00 §260.00
GBT164AA16 16KA&T  $285.00 §260.00
GBT164AC16 16K CSC  §355.00 $325.00
GBT164AR24 24K A&T  $355.00 $325.00
GBT164AC24 24K CSC  $425.00 $385.00
GBT164AA32 32K A&T  $425.00 $385.00
GBT164AC32 32K CSC  $495.00 $450.00

64K STATIC RAM - GODBOUT
RAM 17, 10 MHZ, 2 Watt, DMA Compatable
24 Bit Addressing

GBT175M8 48K A&T  $650.00 §619.00
GBT175C48 48K CSC200hr. $§750.00 §710.00
GBT175A64 64K A&T  §795.00 §755.00
GBT175C64 64K CSC200hr. $895.00 $850.00

NEW! 32K x 16 BIT STATIC RAM - GODBOUT
RAM 16 10 MHZ, 32K x 16 or 64K x 8
|EEE/696 16 BIT 2 Watt, 24 Bit Addressing
GBT180A 64K A&T  $895.00 $850.00
GBT180C 64K CSC §995.00 $945.00
NEW! 128K STATIC RAM - GODBOUT
RAM 21 10MHZ 128K x 8 or 64K x 16
|EEE/696 8 or 16 Bit 1.2 Amps 24 Bit Addressing
GBT167TA 128K A&T §1695.00 $1610.00
GBTI67C 128K CSC $1895.00 $1795.00

S-IOO ROM

PBI PROM PROGRAMMER - SSM
Programs 2708 or 2716’s, operates as
a 4K/8K EPROM BOARD AS WELL.

SSMPBIK Kit $179.00
SSMPBIA  Assembled & Tested $265.00 $220.00

ECONOROM 2708 - GODBOUT
16K x 8eprom Board using 2708, Power on

jump to any 256 byte

BBT126A Assembled & Tested $§135.00 $120.00
GBT125C CSC $195.00 $175.00
S$-100 VIDEO BOARDS

SPECTRUM - GODBOUT
Color Graphics board with Parallel I/O

GBT144A Assembled &Tested $399.00 $349.00
GBT144C CSC $449.00 $399.00
GBT2D Sublogic Universal
Graphics Interpreter Software $35.00
VB-3SSM

80 x 25 or 50 character video display Memory
Mapped, Parallel Keyboard port
SSMVB3K24 80x24 Kit $425.00

SSMVB3A24 80x24 A&T §499.00 $440.00
SSMVB3UP 80x50 Line Upgrade $ 39.00
VB2-5.S.M.

/O Mapped Video Board, with Parallel Keyboard port
64 x 18
SSMVB2K  Kit $199.00
SSMVB2A Assembled & Tested $268.00 $229.00
VBIC - 5.5.M.

Memory Mapped Video Board 64x16 character
display or 64x16 graphics display
SSMVBIK  Kit
SSMYBIA  Assembled & Tested $269.00

$199.00
$220.00

5-100 DYNAMIC RAM

THE EXPANDABLE 1
PRIORITY 1 ELECTRONICS

THE EXPANDABLE 1" 64 K Dynamic Ram board
provides your S-100 system with 64K of reliable, high-
speed dynamic RAM. Compatable with most of the
major S-100 systems on the market, including those
with front panels, it supports DMA operations and
requires no Wait states with current microprocessors.
® Userexpandale from 16 to 64K ° Supports DMA
® Designed to |EEE proposed S-100 bus standards ® 2 or
4 MHz operation ® QOperates with either an 8080 or Z-80
based S-100 system, providing processor-transparent
refreshes with both ® Supports IMSAl-type front panels
e Jumper-selectable Phantom input ® Uses Popular
4116 RAMS @ All ICs in sockets ® Any 16K block can be
made bank-independent ® Fully buffered address and
data lines ® Fail-safe refresh circuitry for extended Wait
states ® Board configuration with reliable, easy-to-con-
figure Berg jumpers

PRIEXP116 16K Assembled & Tested $299.00

PRIEXP132 32K Assembled & Tested §339.00

PRIEXP148 48K Assembled & Tested $370.00

PRIEXP164 64K Assembled & Tested $409.00
E.

DISK 1 - GODBOUT
FAST DMA, Soft Sector, Controls 8" or 5",
single or double density OUR BEST!

LIST PRICE  QUR PRICE
GBTITIA Assembled & Tested $495.00 $450.00
GBT171C csC....... .. 8595.00 §555.00
GBTCPMBO* CP/M 2.2 for Z80/8085 $175.00
with manuals & BIOS
8" S/D disk
GBTOASSS Oasis 8 bit singie user 8" S/D $500.00
disk
GBTOASBM Oasis 8 bit multi-user. 87 S/D $850.00
disk

2422A - CA. COMP. SYST.
1/0 Mapped, controls 8" or 5%:" single
or double density A&T with CPM 2.2 8" S.D.
CCS2422A $475.00 §375.00
DISK JOCKEY 2D - MORROW
/O Mapped, controls 8, single or
double density. serial I/0
mMDsSDJ2208 48T with CP/M 2.2 $§399.00 $375.00
S-100 DISK SUBSYSTEMS
DISCUS SINGLE SIDED MORROW
8" DBL Density drives with cabinet, power supply
controller, with CP/M 2.2 and Microsoft Basic
MDSF1218 Single Drive System. 1095.00 $050.00
MDSF1228 Dual Drive System §1875.00 $1598.00

DISCUS DOUBLE SIDED - MORROW
8" DBL Density/sided drives with cabinat Power
supply controller, with CR/M 2.2 and Microsoft Basic
Single Drive System 1395.00
Dual Drive System §2495.00

MDSF2218
MDSF2228

§1250.00
$2050.00

S-100 HARD DISK - MORROW
8" 10& 20MB . 14" - 26MB formatted hard
disk compicte with cainet, P.S, Controller, CPM 2.2
and Microsofi Basic

LIST PRICE SALE PRICE
MDSMI0S 10 M8 $3695.00 $2050.00
MDSM20S 20 MB $4795.00 $3825.00
MDSM26S 26 MB $4495.00 $3495.00




PRIORITY ONE ELECTRONICS

S-100 SYSTEMS

" “LITTLE 8" Z80 SYSTEM STARTER SET
GODBOUT

CPU A 4MHz Z80 A-based 8-bit workhorse CPU board that
includes all the standard features plus many of the conven-
ience options. Meets all IEEE 696/S-100 specifications, in-
cluding timing.

DISK | DMA High Performance Disk Controller: disk controllers don't
have to be your system's bottleneck! The DISK 1 is lightning
fast thanks to properly implemented DMA (with arbitration)
and transfer that is independent of CPU speed.

RAM 20 32K High Speed Static RAM. This board has it all Operates at
speeds up to 10MHz, ultra-fow power consumption, IEEE
696/5-100 extended addressing protocol, bank select and
flawless DMA.

CP/M 2.2; The de facto standard of 8-bit operating systems
ready to load and go!

v
ANOTHER PRIORITY 1 EXCLUSIVE!

We went to GODBOUT and made a special buy on the
nucleous of the best S-100 Z80A systems ever.
LOOK AT WHAT YOU GET:
1 GBTI60A 2/4 MHz ZBOCPU ........coevevnvinnnnnn.
1 GBT164A32 32K 10MHz
Statlc Ram ......uaiieinasiaind .
1 GBTI71A DMA Disk Conrrofiers s s
1GBTCPMB0 CP/M 2.2 .. .oeiiiiiiiiininineeinnans

ITALL ADDS UP TO. 31&39 00

TOTAL PACEAGE PRICE ONLY 51095.00
ORDER NO. PDBGBTSG

SUPERSIXTEEN — GODBOUT
LOOK WHAT $3495.00 WILL BUY!
WHY WAIT ANY LONGER?

HERE IS WHAT EACH PACKAGE INCLUDES:

BBT1612A 6 MHz 8085/8088 Dual Processor Board

BBT171A High Speed DMA Disk Controller

BBT162A System Support 1 Multi Function Board

BBT133A /nterfacer 1 Dual Serial /O

128K 10MHz Low Power Static Ram

CP/M B6 16 Bit Operating System Ready to Load & Go

Cables and Documentation Three interfacer cables one disk /O
cable, complete documentator for all hardware, and manuals
for both CP/M operating systems.

Compu Pro's famous 1 Year limited warranty.

Now to the best part of all. If purchased separately, these
quality components would list for $4,344.00. BUT SuperSixteen's
low package price is an amazing $3,495.00. Yo save $848.001For boards
qualified under the Certified System Component high-reliabil-
ity program - with extended 2 year warranty, 200 hour burn-in
and 8MHz processors - add §600 to the package price.

Sh. Wt. 15 Ibs.
PDBBBTSJ SuperSixteen A&T $3495.00
PDBGBTSK SuperSixteen CSC $4005.00

S-100 SOFTWARE
PRIORITY 1 is pleased to offer the finest in industry standard
software. All software is supplied on 8" Single Density 1BM
3740 CP/M compatible disketts. All software is sold “AS IS”
and is non-returnable. If you have questions about the soft-
ware for your application, order the manual first.

CCS803 CP/M Viersion 2.2 Microcompouter $150.00
Control Program .............coceveens

CCS2301 MAC-CP/M Macro Assembler. . .. gse.uu
CCS2401 S!D—CP/M Symbolic Instruction 75.00

Debu
cCS2501 TE\( -CP/M Text Formatter ..... g?s.llll
CC82601 DESPOOL-CP/M Background 50.00
Print Utility ........
CP/M, MAC, SID, TEX, and DESPOOL are registered
trademarks ot Digital Research

PART NO. DESCRIPTION LIST PRICE OUR PRICE
CCS401 C-BASIC-2 Interp £150.00 139.00
CCS401M  Manual 32.00
CCS1101  FMS-80 by Systams Plus $995.00 gsus.uu
CCS1101M Manual 70.00

GRAHAM-DORIAN ACCOUNTING

CCS1301 General Ledger $820.00 750.00
$CCS1301M  Manual 50.00
CCS1501 Accounts Receivable $820.00 750.00
GCS151M Manual $50.00
cCs1401 Accounts Payable §820.00 Zm.nn
CCS1401M Manual 50.00
CCS1701 inventory Il $820.00 $750.00
CCSIT01M Manual 50.00
GCS1601 Payroll 11 $555.00 95.00
CCSIG0IM Manual 50.00
GCS20001 Job Costing $820.00 750.00
CCS2001M Manual 50.0

£Cc82701 Order Enrry/fnvorce $820.00 $750.00
CCS2701M Manual 50.01

lﬂDICAL PRACTIC PATIEN'I‘ BILLING
GCS1801 15 Programs 20.00 750.00
CCS1801M Manua 50.00
DENTAL PRACTICE PATIENT BILLING

CCS1901 14 Programs $820.00 gisu.un
CCS1901M Manua 50.00

= G

S-100 MAINFRAMES

S-100 MICROFRAME - TEI
110V 60HZ CVT Mainframes, the best money can buy!
12 Slot £8V 17A £16V @ 2A
22 Slot £8v @ 30A 16V @ 4A

OUR PRICE

LIST PRICE 19 10-24

TEIMCS 112 12 Slot Desk $685.00 $615.00 $570.00
TEIMCS 122 22 Siot Desk  $625.00 $760.00 $705.00
TEIRM 12 12Siot Rackmnt $725.00 $720.00 $619.00
TEIRM 22 22 Slot Rackmnt $875.00 $850.00 $750.00

Shipping Weight: On 12 Slot Mainframes 45 Ibs.
On 22 Slot Mainframes 55 Ibs.

S-100 FRAMES 2 - 5"
DISK CUTOUTS - TEI

+8V @ 17416V @ 2A +12V @ 1.2A Intenal Cables
19 10-24
TEITF12 12 Slot desk $675.00 $625.00 $580.00
TEIRDI2 12 Slot Rackmnt §795.00 $715.00 $665.00

Shipping Weight: On 12 SlotDesk 40 lbs.
On 12 Slot Rackmount 45 Ibs.

DUAL 8” DISK DRIVE CHASSIS - TEI
For Shugart 800/801R or 850/851R withinternal power cables provided

+24V @ 15A 45V @ 10A-5V @ .25A

1-8 10-24
TEIDFDO Desk Top $535 $485  $455
TEIRFDO Rack Mount §720 $670 $630
PDBDFDOS1  DFDO with 1 Shugar! 801R $970.00
PDBFDOS1 RFDO with 2 Shugart 801Rs $1375.00
PDBRFDOS1 RFDO with 1 Shugart 801R $1085.00
PDBRFDOSZ  RFDO with 2 Shugart 801Rs $1495.00
PRISOPECE2  /nternal Data Cable.50 pin plug $34.95

connector to 2 Card Edge.
Due to UPS shipping regulations, disk drives will be shipped
separately from the cabinet. Den't forget to include shipping for each
drive. (Shipping Wt. 16 Ib3., each)

CALL FOR NEW TEI PRICES FEBRUARY 1st

S-100 MAINFRAME - GODBOUT

110V 60HZ CVT Mainframe uses famous 20 slot
GODBOUT Motherboard. 55 Ibs.
GBTENC2ZORM 20 S/ot Rack Mount
GBTENC20DK 20 Slot Desk Top

$885.00
$825.00

$625.00
$760.00

GODBOUT Mainframe, Less Motherboard
& Power Supply - Kit. 23 Ibs

GBTBOX DESK Dask Top Main Frame
GBTBOX RACK Rack Mount Main Frame |

$-100 MAINFRAME - CCS

12-slot motherboard with removable termination card.

$289.00
$320.00

©CS2200-01 Office Cream 35Ibs  §575.00  $535.00
©C82200-02 Biue 35Ibs  $575.00 §535.00

S-100 MOTHERBOARDS

MOTHERBOARD - GODBOUT
Active termination, 6-12-20 slot

GBTIS3A A&T 6 siot, 2 Ibs $140.00  $126.00
GBT153C CSC6 slot, 2 Ibs.  §790.00  $175.00
GBTIS4A AZT 12 siof, 2 Ibs.  §175.00  $155.00
GBT1S4C CSC 12 siot, 2 Ibs.  $240.00  $220.00
GBTISSA  ART 20 siof, 4 Ibs.  §$265.00  $235.00
GBTISSC CSC 20 siot, 4 Ibs.  $340.00  §310.00

PRIORITY

9161-S DEERING AVE @ CHATSWORTH, CA 91311

FLOPPY DISC DRIVES

Tandon TM-800 Thinline is exacrty
half the size of conventional 8"

floppy disk drives ﬁ;’ ”"g‘
% R Fony
/f g

* “4».;:;_,,"0 :
; i e

.. ity .
’

dd

Exactly one-half the height of any other model.

Propietary, high-resolution, read-write heads patented by
Tandon

D.C. only operation - no A.C. required

Industry standard interface.

Three millisecond track-to-track access time 9 ibs.
TNDTMB481. .. Single Sided$495.002 ormore ... $470,00
TNDTMB4B2. .. Double Sided$625.00 2 or more. .. $600.00
TNDTMBM. ... Manualnotinciuded withdrive. ... §10.00

80IR - SHUGART
Single sided doubledensity most popular 8" drive

SHUBOIR.... $425.00 ea. or 2 or more (16 Ibs.) ... $385.00
SHUSABOIRM . .. . ... Manual for 80IR drives ........ $10.00
DT-8 - QUME
Data track 8 double sided, double density 8"
OMEDTB.... §575.00 ea or 2 or more (16 Ibs.) ... .. $540.00
UMEDTBM .. Manual forDT-8............$10.00
5% * DRIVES - TANDON
TNDTMIOO01. .. .. Single Sided, 250KB (5 Ibs). .. ... $310.00
TNDTMIOOZ ......... Double Sided; 500K8B . .. $370.00
TNDTMI003. . ........ Single Sided, 500KB .. §375.00
TNDTMI004. ... ..... Double Sided, T000KS......... $495.00
TNDTMSM .. ... Manual not included with drive ..... $10.00

DISK CABINETS

——
V-100 - VISTA

® Deskorrackmountable ® Internal powerand data cables
® Drives pull out for easy service and maintenance

VIS¥100 Disk Drive Cabinet (35 Ibs) $405.00  $449.00
SINGLE 8" - @.T.
Single 8" cabinet with power supply
NTEICE. o (2.ID8) cunnnnvael ity $195.00
DUAL 8” - .T.

Dual 8" cabinet with power supply
QTCDDCBB. . (25 Ibs) . : . §349.00
57 CABIN‘ETS VISTA
Vis-9801. .. .. Single 5" with P.S. x .. 875.00
vis-eoz. ... .. .. Dual 8" with P.S. .............$06.00
PRINTERS

MICROLINE — OKIDATA

WITH FRICTION AND TRACTOR FEED
© BI-DIRECTIONAL - 120 CPS ® Parallel and Serial I/O
®9x9 Matrix (Alphanumeric) ® 100 Through 1200 Baud
®6x9 or 12 Matrix for Graphics ® Self Test
5,8.3,10,16 Charactrs p/inch ® Out of Paper Switch
6 or 8 Lines per Inch ® Friction or Tractor Feed
®80CPL@10 CPI for 82A ® 3"to 14" Top of Form
® 132CPL@10 CPI for 83A (Switch Selectable)

© 10 Ditferent Character Sets

Part No Description List Price Sale Price
OKIDATB2AT  80CPL @ 10 CPI§ 799.00 539.00
OMDATBIAT 132 CPL @ 10 CPI §1195.00 750.00

MX80 — EPSON
NEED WE SAY MORE?
EPNMXBO Tractor Feed .. .. ...........
PRINTER INTERFACES - MICROBYTE
RS232 Serial Conversion for MX80
B N —
Apple Centronics 8 bit parallel interface
for Centronics, Epson & OKIDATA printers
MBSAENl A&T................
MBSAECI  Cable for above. .. ...

ELECTRONICS

MBSSEI

MEMBER

ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464

Terms U.S. VISA, MC, BAC, Check Money Order.U.S. Funds Only. CA residents add 6% Sales Tcoe MINIMUM PREPAID ORDER $1500.
Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 3 Ibs plus 25¢ for each additional pound Orders over 50 Ibs. sent”
freight collect. Just in case, please include your phone no. Prices subject to change without notice. We wil do cur best to maintain
prices through February. 1982. Credit Card orders will be charged appropriate treight. See November BYTE for 60 page Catalog
or send $1.00 for your copy today. Sale prices are for prepaid orders only.

2

s645.00 $450.00

$55.00

N
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Letters, continued...

ples: Integrand, QT). Combined keyboard/
monitor/mainframe not desirable because
of potential maintenance problems. All
system components should be individual
boards with rapid swap of equivalent rebuilt
unit via UPS Blue at nominal price as standard
service procedure. (Have you ever heard
of a high school with a competent inhouse
electronics maintenance staff?)

= 780, 8080, or 8085 CPU with ROM
monitor. (Future expansion to 8086/8088
if and when adequate software becomes
available at reasonable price.)

* 64K dynamic memory. Why not,4116's
are dirt cheap and the extra reliability of
static is rot needed for most teaching
applications. A unit with less memory should

not even be offered. Bank select or extended

* Good 1/0 facilities including at least
one, preferably two, RS-232 ports (not merely
serial ports) and Centronics printer port (not
just unconfigured parallel port), plus keyboard
port. At least one plain parallel I/O port or
IEEE-488 port for experimental science
applications. MP/M support needed as an
option.
addressing should be available for multi-
user systems or extensive college-level
applications. The memory should work
reliably without refresh signal on the bus,
to facilitate future expansion to 8086 or
8088.

* On-board 24 x 80 video, upper and
lower case, with good graphics (say, 160 x

- COMPUT

CROMENCO AND S100
BUSS SYSTEMS

Get the maximum

(with your existing software).

expandable to increase your capability.

Bedford, MA. 01730.

performance in software and hardware for your doliar.

@ Software to enable use of other peripherél equipment.

@ Upgrade your Cromenco system to a 10 Mbyte Morrow hard drive for $3,195.00;
20 Mbyte for $4,295.00; and 26 Mbyte for $3,995.00.

® Hard drive disc controller handles over 100 'Mbyie.

@ Complete single and multi-user software support for mixed drive systems-
operating system handles 5'.", 8" floppy and hard drives. Operating system
supports single, double and quad discs (i.e., 16 FDC compatible). Multi/lOS™
operating system that will run both CDOS™ and CP/M™ programs.

® Conversion of Shugart 851 floppy discs so that they can be run as both A & B

® Custom software generated at reasonable costs for your special requirements.

® Complete accounting system: GL, AR, AP, PR, Fixed Assets and Invoice
Management for $200.00. Note: 700 page source listing is accessible.

® Select™ with Superspell™ the word processing software that contains the
functionality of complex word processor systems yet retains the user-friendly
single key stroke commands of simple screen editors.

Custom system designs and software that maximize your dollar and are easily

Call the Personalized Computer System division of KLB Incorporated
at (617) 275-6601. Or you can write to us at: 44A North Road, Box J,

TMMuIti’OS is a trademark of Infosoft Systems. ™Select and Superspell are trademarks of Select Information Systems, Inc.
T™CDOS is a trademark of Cromenco. ™CP/M is a trademark of Digital Research.
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240 or so). Graphics are extremely important
for educational work, and S-100 hardware
suffers from lack of any video standard, but
especially from lack of a graphics standard.
Memory-mapped is better than 1/0-mapped
because graphics are easier (just POKE from
Basic) but the board should not permanently
‘occupy main memory space. SSM VB3 would
be nearly perfect if it were not so expensive..
It costs as much asan entire TRS-80 Model
| did! A separate video terminal is not
acceptable because graphics terminals cost
too much. A good monitor (broadband, P-
31 phosphor) and keyboard (George Risk
is fine) should come with the package. Wiring
to the keyboard should be rugged to the
point of over-kill.

¢ Dual 8-inch disk drives, both for
capacity and because there is no standard
for interchangeability in 5-inch drives. No
educator will ever have the money to buy
all the course application software he needs,
or the time to write it. It is urgent that the
;exchange of software be convenient, and
ithis means 8-inch disk. (The small disks are
not cost effective, anyway. If density is held
constant, you get three times the storage
for 1/3 more money.)

¢ Included CP/M with BIOS fully con-
figured to support all system features. 1/O
BYTE should be implemented, especially if
Microsoft Basic is used.

* The price for all of this should not
exceed $3200, including CP/M and an
inexpensive Basic (TDL/CDL would be fine,
although Microsoft would have sales appeal).
| personally like Tarbell Basic, but it is a bit
hard to work with. Having configured five
CP/M systems, | know that the stated price
is realistic. Even including a good printer
(MX80 with graphics, for example), it should
be possible to stay below $4000. (| realize
the suggested price is somewhat below list
for most S-100 vendors. This could be solved
via "Educational Discounts” or several other
ways. The S-100 manufacturers will soon
have to come in at a price below the IBM
personal computer, anyway, to survive in
any market. To someone who does not
understand the advantages of the S-100
bus, the only advantage which this system
would have would be 8-inch disks, and this
is partly offset by the fact that the IBM unit
uses the 8088.)

* A reasonably priced multi-user version
should also be available. There should be
many ways to beat the price of an equal
number of PET, Apple, or TRS-80 units.
Pricing here is important, but not a urgent
as the single-user system. Unless educators
can get their hands on a reasonably priced
single-user system to try it out, they will
never get to the point of buying a multi-user
system.

If you have any comments on any of these
suggestions, | would be delighted to hear
them. | am not sure what | could do, as one
individual college professor, but | would be
happy to cooperate in any way feasible to
bring these ideas to fruition. | believe action
is urgent: if you lose the schools, you have
lost the future.

Robert J. Hanrahan

Professor of Chemistry

University of Florida

Gainesville, FL 32611
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Letters, continued...

The $-100 UNIX Race Is On!
Dear Editor:

It's always nice to read glowing reports
about wonderful new products, and then
go out and buy them, take them home and
plug them in and have them work as
described.

| had this experience recently. | bought
the AMCALL package reviewed in Micro-
systems, configured for the PMMI modem
card, and itdoes whatis claimed todo, very
nicely. Thank you.

It is not so nice to read the same kind of
glowing reports, and then, when trying to
buy the item, find out that one will probably
never be able to buy the it.

| had this experience recently, too. | was
impressed by the claims made here and in
that other magazine about the XENIX operat-
ing system. Since | use UNIX at work, |
would love to be able to run it at home.
Having an 8086 CPU and lots of memory, |
ought to be able to run it. Right? Wrong.
Sorry, Microsoft says but XENIX can't be
run without memory protection—i.e., my
brand new IEEE/S-100 memory cards that
replaced my pre-standard cards are not
good enough?

So how do | go about configuring XENIX
for my home system? "“You don't. We're
only dealing with OEM'’s" (Original Equipment
Manufacturers—a general term for whole-
salers). And, the OEM’s they have selected
are Altos, Codata and others, most of whem

are selling hardware in the $12,000-$15,000
price range and who, for the most part,
couldn't sell their hardware. The marketing
person at Altos didn't even know that the
software for the new B086 system was
XENIX.

“Aha!" you say. “Lifeboat has XENIX."
Great. | phoned them for detailsand learned
that they have XENIX available, for $2000.
It is available off-the-shelf. However, it is
configured for the DEC (Digital Equipment
Corporation) PDP-11/23 only. Thisisavery
good computer in its field, but it is not a
home computer unless you work for DEC
and get staff discounts on hardware.

| became very discouraged at this point,
and was about to throw in the towel on
XENIX. But | dug a little deeper and found
not one, but two vendors preparing S-100
UNIX versions.

One of these is none other than Lifeboat.
They have organized a 16-bit group, and
are preparing an S-100 implementation of
Xenix. | wouldn't expect anything from this
source until the spring of 1982.

The second source is Dual Systems, who
have been advertising in Microsystems
almost from its inception. In the November/
December issue, opposite the “Editor's Page”
in which you (the editor) stated that ERG
was first off the line with an S-100 68000
CPU board, appeared Dual Systems' ad for
their 68000 S-100/IEEE-696 CPU board!
This board, with its add-on memory manage-
ment feature, is rumored to be the basis of

Dual Systems’ S-100 UNIX offering. This
willmost likely be V7 UNIX (Berkeley UNIX,
not Microsoft XENIX), and will probably use
either the Konan SMD disk or Dual's own
disk controller. They can ship the CPU board
now; you might expect to see the software
sometime in January.

Whichever of these two groups "gets it
together” on time has a shot at getting a
good corner of the S-100 UNIX/XENIX
market. Best of luck to Lifeboat, DUAL, and
anyone else who wants to get into the con-
test.

lan F. Darwin

Toronto, Ontario

Support for the Versafloppy
Dear Editor:

As a follow up to the letters from lvan
Berger and Robert Luckley, your readers
may like to know that FBN Software can
provide support for the Versafloppy disk
controller. Our addressis 1111 Sawmill Gulch
Road, Pebble Beach, CA 93953.

We have a BIOS for hoth versions of CP/M
as well as a number of utilities for different
disk formats. This software is available for
the cost of the media and a nominal handling
charge.

Nick Hammond
FBN Software
Pebble Beach, CA

SYSTEMS SOFTWARE AND T
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ELECOMMUNICATION PRODUCTS

COMPUTER TOOLBOX, INC.

THE LAST DISASSEMBLER

A CP/M EXTENSION

SMART TERMINAL EMULATION

e INTEL/ZILOG/PASM/
TDL AND XITIAN
MNEMONICS ARE ALL
SUPPORTED

e ASCII PRECONDITIONER
AND DUMP UTILITY IS
INCLUDED

e CAN BE CUSTOM
TAILORED TO ANY
Z80/8080 ASSEMBLER

e CP/M COMPATABLE

* $150/$25 MANUAL ONLY

FORMATS:

8” SS DD SOFT SECTOR
5” DD NORTHSTAR CP/M

OTHERS— CALL

20

e EXPLOITS THE CP/M
“USER" CONCEPT TO
ALLOW ANY "COM"”
FILE RESIDING IN
USER AREA 0 TO BE
RUN FROM ANY OTHER
USER AREA.

o EXTENDED DIRECTORY
PROGRAM TO COVER ALL
USER AREAS IS
INCLUDED

GREATLY ASSISTS IN
THE DEVELOPMENT AND
MAINTENANCE OF
SOFTWARE/PROGRAM
LIBRARIES

e $100/$25 MANUAL ONLY

ORDER FROM
COMPUTER TOOLBOX, INC.

1325 EAST MAIN ST.
WATERBURY, CT 06705
(203)754-4197

e FULL/HALF DUPLEX SUPPORT

e TERMINAL/HOST EMULATION
AND TERMINATION

¢ ASCII AND BINARY FILE
TRANSFERS ARE SUPPORTED

* COMMUNICATION SESSIONS
CAN BE OPTIONALLY
RECORDED ON DISK

CP/M COMPATABLE
$150/825 MANUAL ONLY

MENTION THIS ADD AND
RECEIVE A 10% DISCOUNT

(VALID THRU 2-15-82)

CALL OR WRITE FOR FURTHER
INFORMATION

MICROSYSTEMS



MAGIC TYPEWRITER (“Word Processing and Data-
base Management in one program”) is an all-purpose tool that
eliminates the need for separate programs for separate tasks. Word
processing features include odd-even page headings and page num-
bers, full justification, centering, or right and left justification, and
embedded commands to alter format specifications within text. As a
database management system, Magic Typewriter allows the user
to customize the system to his own needs. You could buy a lot of
different software—a fast-sort, a mailing list program, a text-
formatter, a database manager, and half a dozen other special
programs—or you could simply buy Magic Typewriter, the one
program that does it all. Magic Typewriter is available in North
Star DOS and CP/M at a cost of only $175. The manual alone
is $20. Include $2 postage and handling. We
accept Visa and MasterCard, and California
< residents must add 6% sales tax. For further
information, ask for our free brochure.

(213)661-2031 N
PAg
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P

CALIFORNLE RIGITAL ENGINEERING
PO.BOX 526 * HOLLYWOOD, CA 90028



Bring the flavor of Unix
To vour Z80-based
CP /M system with

Unica

“Unicum: a thing unique in its kind, especially an example of writing.
Unica: the plural of unicum.”

The Unica: a unique collection of programs supporting many features
of the Unix operating system never before available under CP/M. The
Unica are more than software tools; they are finely crafted in-
struments of surgical quality. Some of the Unica are:

be - binary file compare

cat - catenate files

cp - copy one or more files

dm - disk map and statistics

he - horizontal file catenation

In - create file links (aliases)

Is - directory lister

mv - move (rename) files, even across users
rm remove files

SC - source file compare, with resynchronization

srt - in-memory file sorter

sr - search multiple files for a pattern

sp - spelling error detector, with 20,000 word dictionary

Each Unicum understands several flags (“options” or“switches™)
which control program alternatives. No special“shell” is needed;
Unica commands are typed to the standard CP/M command inter-
preter. The Unica package supports several Unix-like facilities, like
filename user numbers:

sc data.bas;2 data.bas;3
(compares files belonging to user 2 and user 3):
Wildcard patterns:

rm “tmp”° -v
(types each filename containing the letters TMP and asks whether to
delete the file);
1/0 redirection:

Is -a »list
(writes a directory listing of all files to file“list™);
Pipes:

cat chap® !sp ! srt »Ist:
{concatenates each file whose name starts with“chap”, makes a list of
mispelled words, sorts the list, and prints it on the listing device).

The Unica are written in XM-80, a low level language which combines
rigorously checked procedure definition and invocation with the vers-
atility of Z80 assembly language. XM-80 includes a language
translator which turns XM-80 programs into source code for
MACRO-80, the industry standard assembler from Microsoft. It also
includes a MACRO-80 object library with over forty “software com-
ponents”, subroutine packages which are called to perform services
such as piping, wildcard matching, output formatting, and device-
independent 1/0 with buffers of any size from 1 to 64k bytes.

The source code for each Unicum main program (but not for the soft-
ware component library) is provided. With the Unica and XM-80, you
can customize each utility to your installation, and write your own
applications quickly and efficiently. Programs which you write using
XM-80 components are not subject to any licensing fee.

Extensive documentation includes tutorials, reference manuals, in-
dividual spec sheets for each component, and thorough descriptions
of each Unicum.

Update policy: each Unica owner is informed when new Unica or com-
ponents become available. At any time, and as often as you like, you
can return the distribution disk with a $10 handling fee and get the
current versions of the Unica and XM-80, with documentation for all
new or changed software.

The Unica and XM-80 (which requires MACRO-80) are priced at
$195, or $25 for the documentation. The Unica alone are supplied as
*.COM executable files and are priced at $95 for the set, or $15 for the
documentation. Software is distributed on 8” floppy disks for Z80
CP/M version 2 systems.

Knowlogy

“Shaping Knowledge for Evolving Worlds”
P.O. Box 283
Wilsonville, Oregon 97070

Visa/Mastercard customers call (503) 635-5701 after hours for next
day shipment.

CP/M is a trademark of Digital Research: Unica is a trademark of Knowlogy:
Unix is a trademark of Bell Telephone Labs: XM-80 is a trademark of Scientific
Enterprises: Z80 is a trademark of Zilog Inc.
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The CP/M’ Bus

by Anthony Skjellum

Lastissue, we discussed the concept of the sub-directory
as a possible enhancement to CP/M. This month we will
complete the discussion of possible enhancements for
CP/M2 with the description of the internals of link records
discussed in the July-August column.

There are two additional items this month—a description
of ZDM, a Z80 debugger, and a discussion of register
usage in CP/M BDOS calls.

More Features for CP/M Part IV

Last issue, we introduced the concept of the link file.
This type of file structure was designed to allow sophisti-
cated data manipulation by permitting files to reference
data belonging to other files. Two types of link files were
proposed: the simple link file and the complex link file.
Simple link files provided a limited but useful way to
eliminate the need for multiple copies of the same file on
a given disk. On the other hand, complex link files provided
avery general way to create data structures. We will now
discuss the internal format of link records used in complex
link files.

As stated before, link records consist of information
which tells the BDOS what file or part of a file to access.
First, the record itself is initiated by a ~ Y character and
is the same length as the file record length. This marker
serves to distinguish it from a data record. For standard
files this is 128 bytes; for VLR files it must be at least 16
bytes. In the July-August column, we did not clearly
distinguish between link records and their contents (link
instructions). We stated that the “maximum length of a
link record is 16 characters...” What this means is that the
maximum length of one line instruction in a link record is
16 bytes. This is the smallest meaningful complex link
request which can stand alone, which is why we require
VLR files to have at least 16 byte records if they are to use
complex links. Furthermore, it should be noted that files
with sufficiently large record length are permitted to
have multiple link instructions per line record.

Now let’s illustrate the format of link records and their
instruction sequences. First, a standard instruction:

& ; indicator. Also is the first

; character of the first 1link
; instruction for this record

Bit seven of the first character
is used internally to indicate
if this is the last instruction,
It is set high for the last
instruction in this record.

~ me ne e

FILENAME.EXT ; 11 characters long

MICROSYSTEMS



<start> ; 16 bit quantity indicatingthe

first record that BDOS should
read.
; 16 bit quantity indicating the

H
<end> 1
: last record BDOS should read.
’

; If <end> is zero, the file is
; read to eof.

We can abbreviate thisas ~ Y,FILENAME.EXT, <start >,

<end> and will do so with further examples for the sake
of brevity. We will write ~ Y! when the last command
indicator is set.

So far we have defined the basic command structure
for a link instruction. Imagine the case in which we will
link to several portions of the same file by contiguous link
instructions. In this case, it becomes convenient not to
require that the filé@ be named again. (In fact, it is preferable
not to re-open the file either for the sake of efficiency.)
This is done by creating a command character in addition
to Y. We now add the character " X as a second link
indicator. A " X tells the BDOS that the file to be read
was just read from and that only the <start > and <end >
specifications follow. This link instruction is therefore
only five bytes long. Once again, if this is the last instruction
for the current record, the ° X is replaced by " X! (i.e.
" X+80H).

We will illustrate this concept with the following example.
We want to have a file link to three portions of a file
named DATA.TXT. This will all be done in one link record
by way of three link instructions. Again, we assume the
standard CP/M record length of 128 bytes:

“Y,DATA.TXT,1,5 ; read sectors
°X,7,9 ; read sectors
“X!,20,0 ; read sectors

; and mark end

This would result in the following code in the link record
(represented in hexadecimal):
19 44 41 54 41 20 20 20 20 54 58 54 01 00 05 00
YD A T A bl blblblT X T 0001 0005

18 07 00 09 00
“X 0007 0009

98 14 00 00 00
“X! 0014 0000

1-5 inclusive
7-9 inclusive
20-eof inclusive
of instructions.

(with random bytes to end of record which are ignored)
Remember, if DATA.TXT contains any link records in the
portions read, they too will be returned as part of the
operation. As discussed in the July-August installment,
the extended file control block (EFCB) facilitates this; it
must also be large enough to support the nesting depth
actually used in the files.

Several points are noteworthy. First, if indexing schemes
are created with complex links, the ~ X mode will be
avoided to simplify sorting of the link records. Also, note
that " X sequences may not be continued past the end
of a link record (same length as data records: 128 bytes
for standard CP/M file). A " Y sequence must begin
each new link record since it also serves to identify the
record as such. This is not a serious restriction, as link
records may be packed as desired. Also, a single 128
byte record will contain 22 * X sequences following the
initial "~ Y request. This would be quite sufficient for
most applications. Of course, VLR files which use record
lengths greater than 128 bytes may also have correspond-
ingly longer link expressions.

Having explained link records and link instructions, we
have completed the discussion of the complex linking
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MICROSTAT™ Release 2.0

RELEA Just some of the new features of Microstat Rel. 2.0 in-

clude: new programs for moments about the mean, skewness,
kurtosis and stepwise multiple regression, longer file names, faster
sort routine, the ability to declare each data file’s numeric precision
and drive location plus an expanded user's manual with new appendi-
ces for the equations and file structures used in Microstat. Also
included is a Data Management Subsystem for file maintenance (edit,
list, destroy, augment, sort, rank-order, move and merge) plus trans-
formations (add, subtract, multiply, divide, reciprocal, log, natural log
and antilog, exponentiation and linear) that allow you to create new
variables from existing variables.

After file creation with DMS, programs for analysis include: Descrip-
tive statistics, Hypothesis testing (mean and proportion), ANOVA
(one-way, two-way, and random blocks), Scatterplots, Freguency
distributions, Correlation analysis, Simple, Multiple and Stepwise
Multiple Regression (including files larger than available memory),
Time series, 11 Nonparametric tests, 8 Probability distributions,
Crosstabs and Chi-square, Combinations, Permutations and Factor-
ials (up to one million factorial). All program output is neatly formatted
for easy use.

The price for Microstat Rel. 2.0 is $295.00 and the user’s manual is
available for $25.00 (credited towards purchase) and includes sample
printouts with file lables that reference standard statistical texts and
journals so you can compare the results from Microstat to those
produced on much larger systems. Compare Microstat to any other
package on the market and we think you'll agree that Microstat is the
best at any price.

I(nterchange)

I(nterchange) is a general purpose file maintenance program for use
with the CP/M™ operating system. Since it is a single program
written in optimized Z-80"™ code, it is much faster and easier to use
than other file maintenance programs. Features include: DIR as usual
plus listing all files excluding those with a specified character(s), ERA
as usual plus exclusive erases. Also, a Q" switch can be used to query
each erase, a "W" allows erases of R/ 0 files without query {(narmally
you are queried), and an “'R" switch if system files are to be included,
LIST permits listings and uses TAB, WIDTH, LINES and WRAP for
control, COPY as usual plus exclusive copies and supports the "0,
“W" and “R" switches plus an “E* switch for query on existing files,
STAT with ambiguous, unambiguous and exclusive listings and produ-
ces an alphabetized listing with file length, total directory entries and
space used and unused, START-END allows for copying contiguous
data files, and RENAME as usual plus ambiguous renames. Other
commands include: QT, DATE, TIME and SETIT (for the QT clock
board) plus CLEAR, RESET, HELP and TYPE. Disk copies can even bhe
continued after a disk full condition by simply inserting a new disk. All
of this in one program without ever having to leave I(nterchange) and
wait until you see the speed improvement . . .

The price for I(nterchange) is $59.95 and the manual is available for
$10.00 (credited towards purchase). I(nterchange) is recommended
for 32K or larger systems using CP/M™ 2.0 or later. It will not run on
an 8080 CPU and only User 0 is supported.

All programs are available on 8” SD or North Star 5% disk.
Microstat is available for North Star Basic, Microsoft's Basic-80 (Rel.
5.0 or later) or compiler Systems CBasic2. Please specify when
ordering.

CP/M is a registered trademark of Digital Research.

ECOSOFT, INC.
P.O. BOX 68602
INDIANAPOLIS, IN 46268-0602
(317) 283 8883
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LDP1/2

The LDP1/2 utilizes the advanced 8088 processor to
provide up to 8 times the throughput of a 4 MHz
Z80A processor. The powerful instruction set of the
8088 is ideally suited to higher level languages such
as PASCAL and PL/1. The 10 slot motherboard leaves
7 slots for USER expansion. With the option of a 10
MByte Winchester and MP/M-86, the LDP mainframe
becomes a powerful multiuser system with the capability
of handling 8 users without the degradation in per-
formance experienced with Z80 CP/M systems. The
performance of the LDP1 and LDP2 has never been
available for such an affordable price.

FEATURES:

— LDP88, 8088 CPU board

— LDP72, advanced floppy disk controller

— LDP128K dynamic RAM

— 1 serial RS232 port

— 10 slot mainframe

— 18" floppy drive (LDP1), 2 8" floppy drive (LDP2)
— 4K EPROM socket for user population

— ROM resident diagnostics

— CP/M-86

OPTIONS:

— HAZITALL

— 8" 10 MByte Winchester
— MP/M-86 multiuser system
— Woodgrained 7 slot chasis

PRICES:

LDP/1 w/128K RAM $3295

LDP/2 w/128K RAM 3895

LDP/2 Winchester, 128K RAM 6795

SOFTWARE:

CP/M-86 $250
450
450
100
150

NEW LOWER RAM PRICES

LDP88 8088 CPU BOARD

* 8088 CPU 5 MHz operation upgradeable to 8 MHz »
9 vectored interrupts * Fully complies with IEEE 696
electrical and timing specs ¢« RS232 serial port with
modem controls ¢ 1K bytes of static RAM « 2 EPROM
sockets (2716 or 2732) » 8087 upgrade kit available
in Sept. ¢ 8 bit bus eases interface to other S100 bus
boards ¢ 1MByte address space ¢ 65K 1/O ports
PRICES: Kit $319.95
Assembled & tested $349.95

64/256K MEMORY

* 8 or 16 bit operation « Meets all IEEE 696 specs
Access time 350 ns from PSYNC low e Intel 8203
dynamic RAM controller * 24 or 16 bit address decoding
¢ No wait states with 5 MHz 8088 or 8086 « Parity
with Error interrupt generation * No DMA RESTRIC-
TIONS » 64K board is upgradeable to 256KByte
board
PRICES: 64K $595

128K 795

256K 1395

HAZITALL

» 2 Serial RS232 ports » 2 parallel ports with handshake
control = Math processor support (8231/9511 or
8232/9512) « WINCHESTER DISK support * Real
time programmable interrupt ¢ Clock/calendar with
battery back up ¢ Synchronous data communication
supported

PRICES: Kit $249.95
Assembled & tested $325.00

LDP72 FLOPPY DISK
CONTROLLER

* |IBM compatible single and double density format «
Single or double sided drives * Programmable data
record length (128 to 8192 bytes/sector) « Multi sector
and multi track transfer capability ¢ Parallel seeks on
up to 4 drives * On board digital data separator *
Software selectable single or double density operation
e Separate connectors for 5 1/4” and 8" drives *
Software selection of standard or minidrives allowing
mixing of both drives on a single controller
PRICES: Kit $219.95

Assembled & tested $274.95

Watch this ad for the announcement of the most powerful
$-100 Bus CPU board avallable.

Lomas Data Products

11 Cross Street
Westborough, MA 01581
Telephone (617) 366-4335
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Introducing the fastest processor board
available on the S100 bus today. . .

The Lightning One

8086,/8087/8089 CPU Board

b

Features:

4, 5, 8 or 10 MHz operation
jumper selectable

8086 or 8088 main processor
Independent I/O and memory
waitstate generator

Up to 16K bytes of onboard
EPROM

9 vectored interrupts
expandable to 65

EPROM monitor with diagnostics
and disk utilities

8087 and 8089 co-processors
available onboard

CP/M-86* and MS-DOS** soft-

ware support

a

o R B S 1 o A o Y 1

*CP/M-86 is a trademark of Digital Research.
**MS-DOS is a rrademark of Microsoft.
Lightning One is a trademark of Lomas Data Products.

The Lightning One™ contains not one
processor, but three processors all
working in parallel. It uses the Intel
8086 as the main processor. The math
capability is augmented with the 8087
math processor and the I/O handling
capabilities are augmented with the
8089 dual channel I/O processor. The
board complies with all IEEE-696
specifications.

If you have an 8 bit system presently,
don’t despair. The Lightning One is
available with the 8088. The 8088 is
fully software compatible with the
8086, but utilizes an 8 bit bus allowing
use of your present 8 bit memories.
When you are ready to upgrade to full
16 bit operation, you need only to
unplug the 8088 and plug in an 8086
in its'place. When using an 8088, the
8087 and 8089 may still be utilized.

In addition to the Lightning One,
Lomas Data Products has a full line
of S100 bus support cards including:
memory, disk controllers, and serial
and parallel I/O.

Prices for the Lightning One
start at $425.

For 16 bit computing
on the S100 bus,
come to the leader. . .

LOMAS DATA
PRODUCTS

11 Cross Street -
Westborough, Massachusetts 01581
Telephone: 617-366-4335



Software for

NorthStar

Users

EXPENSE PROFILE $29.95

Now a program that really helps at
income tax time. It summarizes
expenses by categories and by
person. Makes SEPARATE vs JOINT
TAX RETURN comparisons simple.

Promotes frequent review of
spending habits. Guided by MENUS,
add new expenses, categories, and
users anytime. Quickly search to
any item to make changes. Store
expenses on disk automatically.

DYNAMIC BUDGET $29.95

Cope with rapidly changing economic
conditions. Forcast effects of
INFLATION on your family.
CALENDAR built-in so recurring

items like rent entered only once.

Monthly listings of expenses,
income, and balance. Change or add
items anytime, data automatically
stored on disk.

PATHFINDER DISASSEMBLER
$22.50
Z80 or 8080 code. Pauses at each
jump or call to allow you to follow
program or continue straight
ahead. Printer & video output.

KID MATH $17.50

Math drill. Watch speed, accuracy
and confidence grow.

TAX FORMS $49.50

Fills out 1981 federal personal tax
forms. Uses almost any printer.
Write for details. Avail. Feb 82.

First class postage paid in U.S. MD residents add 3% tax.

The Software Connection
10703 Meadowhill Rd.
Dept KB Silver Spring, MD 20901

CP/M Bus, continued...

process. Such an added feature could be put to very
good use in developing sophisticated systems software

- and application programs under CP/M.

ZDM: Z80 Debugger

ZDM is a noteworthy software package. It is a useful
Z80 debugging tool with good documentation. ZDM is
$45.00 and is marketed by RD Software of Pacific Palisades,
CA. Styled after the DDT transient, it supports Zilog and
TDL-like mnencnics. | discuss ZDM because it isan example
of inexpensive software of high quality.

Documentation is a crucial part of a software package.
Many discount packages provide only scanty documenta-
tion a serious drawback. This is not true of ZDM. ZDM’s
documentation is concise: it says everything that needs
to be said. DDT users will have no problem adjusting to
ZDM and backup instructions are included to help the
novice.

Software should work as described. Inexpensive software
is usually quite limited in capability and sometimes has
serious limitations which become obvious only with use.
Not ZDM: it works as advertised.

Software should also be able to accomodate your display
system. For example, DDT won't work properly with 64
character displays, while ZDM can be initialized for the
proper printing width and number of lines to print for its
‘L’and ‘D’ commands.

My point is that well-written software need not cost so
much. ZDM provides a full-featured debugger and includes
the information needed to use it effectively. It is not
limited like other inexpensive software, but has the power
necessary to provide a fine debugging environment. Users
should think seriously about supporting vendors who
produce software of the same caliber and price range as
ZDM. (For more information on ZDM, see the review in
Dr. Dobb’s Journal, February 1981.)

Register Usage in BDOS Calis

This section is in response to a reader inquiry concerning
register usage in BDOS calls. First, note that all 8080
registers are modified during calls to the location BOOT+
5H. This requires that any program calling BOOT +5 take
proper action to save any registers beforehand whose
values must be used after the call. Since CP/M was
written for the 8080, it is safe to say that the additional
Z80 registers (1X, 1Y and the alternate 8080 set) will not
be changed within BDOS. However, the BDOS calls the
system BIOS routines which are customized for each
CP/M installation. These subroutines could utilize these
other registers, so considerable caution mustbe exercised
before assuming that CP/M will not modify a given register.
Furthermore, software which assumes things about a
given BIOS will not be portable. Therefore, it is advisable
to assume the worst case so that the program will not be
tied to a single machine. 2]

Errors In The Last Column

We regret two errors that occurred in the last “CP/M Bus.”
They were the following:

1) The first two examples shown were positioned in reverse
order.

2) In third from last line of the text, the phrase “terminated by
Z" should have read "terminated by "Z.”

The editors wish to apologize to the author and our readers.
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MICROCOMPUTERS

THE GHOIGE

JUST GOT EASIER!

PRIGE $4390
PERFORMANCE

SOFTWARE
EXPANSION
QUALITY
DELIVERY

Gets you a Tec-86 Complete 16 Bit 8086 System, including 64K Bytes of Memory, Dual 8 Inch Double Density
Floppy Disks, and more. . . (See complete Tec-86 specs below.)
Faster Processing, Increased Address Space, up to One Megabyte of available memory, and the Increased

throughput of the the TEC-86 16 Bit System means that you can now do work on a microcomputer never before
practical with the slower 8 Bit systems.

CP/M-86™ Brings the World of CP/M software up to the 16 bit systems. BASIC-86™, MS-Fortran™, MS-PASCAL™
are just a few of the Languages currently available.

Memory Expansion up to ONE MEGABYTE. Disk Storage can be increased to over 30 Megabytes with our
Winchester Disk Subsystem. Multi User Systems available soon!

Full ONE YEAR WARRANTY is standard on TECMAR components. This Warranty is possible due to our High
Engineering Standards, and Thorough Product Testing.

We have been delivering 16 Bit Boards and Systems for nearly two years. Most orders are shipped from stock or
within 30 days.

S100 A/D $765
Analog to Digital Converter
with Timer/Counter

12 Bit Accuracy, 16 Channels,
30 KHz Conversion, Five
Programmable Timer/Counters for:
Time of Day
Triggering Conversions
Counting Conversions
Counting External Signals
Interrupting the CPU
Options: Programmable Gain;
14, 16 Bit Accuracy;
40, 100, 125 KHz Conversion;
Expansion to 256 Channels

$4390 TEC-86 $4390
16 BIT 8086 MICROCOMPUTER SYSTEM

FEATURES: 5 MHz 8086 CPU * 64K Bytes RAM * S100 IEEE-696 * Dual 8
Inch Double Density Floppy Disk Drives * Two RS 232 Serial Ports, 50 to
19200 Baud * Three Parallel Ports * ROM Boot for CP/M-86 * Heavy Duty
Power Supply * Attractive Industrial Quality Desk Top Cabinet * Completely
Assembled and Tested * OPTIONS: Up to One Megabyte of Memory,
Double Sided Double Density Floppy Disks * Up to 31 Megabytes of
Winchester Fixed Disk Storage. * CP/M-86 * BASIC-86 * MS-FORTRAN *
MS-PASCAL * CBASIC/86™ * PASCAL/M86™

$10990 TEC-86W $10990

Same Great Features as our TEC-86 except that the TEC-86W has 256K of
RAM, and our 31 Megabyte Winchester Disk Subsystem.

NEW — 64K/256K
$100 MEMORY
$595/$1695

8 and 16 Bit Transfer for 8 and
16 Bit Systems

MP/M and MP/M-86 Compatible,
Up to 7 users on one 256K board.
Parity Detection with Interrupt
and LED Indication

Hardware Write Protect

Full DMA Capability

24/20/16 bit Address Decoding
Enable /Disable 8K/32K Segments
Bank Select in 8K/32K Segments
Meets IEEE-696 Specifications

See our catalog for many other fine $-100 and Apple Boards including: — Analog to Digital
Converters (16-256 channels; 12, 14, or 16 bit accuracy; 30, 40, 100, or 125 KHz; programmable
gain; timer/counters) — Digital to Analog Converters (12 bit accuracy, 3 microsecond conversion)
— 8086 CPU Board — I/O Boards — 16K Static RAM — Real-time Video Digitizer and Display.

=13

CP/M MP/M CP/M-86 and MF:M 86 are trademarks of Digital Research Inc

BASIC-86. MS FORTRAN and MS-PASCAL are trademarks of MicroSoft Inc.

PASCAL/MB86 is a trademark of Sorcim  CBASIC/86 is a trademark of Compiler Systems Inc.

DEALER INQUIRIES INVITED TECMAR, INC
9 .

(216) 464-7410

23600 Mercantile Rd. ® Cleveland, OH 44122



PL/I For Limited Resource Computers

PL/l, Programming Language One, has in one form or
another been with us for nearly twenty years. Although a
pragmatic language, it was considered large, unwieldy,
and difficult to implement. Recently, however, the language
has been revitalized through the efforts of the American
National Standards Technical Committee X3J1 (1) where
the General Purpose Subset language was defined. This
so-called “Subset-G" language is upward compatible with
full PL/I, but is designed expressly for minicomputer
implementation. The elements selected for inclusion within
Subset-G are the most commonly used facilities used in
commercial, scientific, and educational application pro-
gramming. Redundant language constructs, little-used
facilities, and error-prone statement forms were eliminated,
resulting in a sub-language which most observers believe
is superior to the full language in many ways.

ANSI Standard Subset-G is now available for operation
on several minicomputer systems, including the Data
General Eclipse and MV/8000, Prime Computers and the
popular Digital Equipment Corporation VAX computer.
PL/1-80, offered by Digital Research, is based upon Subset-
@G, and brings many minicomputer and mainframe facilities
to the microcomputer application programmer. The
following is a brief history of the PL/I language, a discussion
of PL/I facilities, and an overview of the Digital Research
implementation.

Gary A. Kildall, Digital Research, Inc., Pacific Grove, CA,

Reprinted from NCC 1981 Proceedings with permission of the
author. PL/I-80, MP/M, CP/NET and CP/M are registered trade-
marks of Digital Research.
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by Gary Kildall

PL/I was originally conceived inthe early 1960's by the
Advanced Language Development Committee of the Share
Fortran Project in the wake of interest created by Algol,
Fortran, and Cobol. Elements of each of these languages
were incorporated into the original design: block structure,
nested scope of variables, procedure formats, and array
refenencing were, like Pascal, derived from Algol. Scientific
facilities came from Fortran, including separate compilation
expression formulation, floating point arithmetic, some
I/O formation, and a wide variety of transcendental
functions. Commercial processing in PL/|I was derived
from Cobol, including structures, decimal arithmetic, file
processing, and picture formats. A variety of new statement
forms were added to allow character string processing
and error-exception handling, which were considered
essential for high-level application programming. Real-
time multi-tasking facilities were also added to allow PL/I
to be used for systems programming as well. The language
which resulted from this design effort contains more
built-in data types, arithmetic operations, and general-
purpose programming facilities than any other programming
language available today. But herein lies the primary
difficulty with full PL/l. The language is too large to
implement effectively on any but the largest mainframes.
The complexity of the language also inhibited proper use
of all language features, while the unwary programmer
was often trapped by strange twists and nuances of the
language. Nevertheless, PL/I has proved to be a practical,
pragmatic language for application programmers over
the past several years, through implementations on a
variety of mainframe computers.

MICROSYSTEMS



The popularity of PL/I led to standardization efforts for
the full PL/I language. The document produced by the
ANSI committee for full PL/I gives complete syntactic
and semantic specifications for the language in a form
suitable for compiler and run-time system implementation.
That is, the language specification describes the manner
in which PL/I must be implemented in order to conform
to the standard, but does not specifically cover PL/I
programming practices. The full PL/l document is con-
sidered one of the best language specifications produced
to date.

The Subset-G document, in turn, describes the portions
of full PL/l which are to be included. Specific features
which remain in Subset-G include:

Decimal arithmetic

Character and String Constants
Restricted Array and Structure Assignments
Allocate and Free

Record (binary) I/0O

Stream (ASCII) I/O

Format Specifications with Pictures
On-Conditions

A wide variety of Built-in Functions
Separate Compilation

Initialized Variables

Based Variables

The Digital Research PL/I-80 programming system
project was started in 1978, and completed two years
later. PL/I-80 is based upon Subset-G, with nearly all of
‘the Subset-G features, and operates under the Digital
Research CP/M, multiprogramming MP/M, and CP/Net
network operating systems for 8080, 8085, and Z-80
microprocessors. The PL/I-80 programming system itself
consists of the compiler, macro assembler, linkage editor,
program librarian, and run-time subroutine library.

The PL/I-80 compiler is a “three-pass” system that
reads a PL/I source program prepared using a program
editor, and produces a relocatable file as output. The first
pass collects declaration information, and produces a
symbol table used by subsequent passes. The second
pass augments the symbol information and produces
intermediate language in tree-structure form for subsequent
code generation. Both passes analyze the source program
using recursive descent.

The third compiler pass is largely machine-independent,
and consists of a comprehensive code optimization system,
along with semantic handlers for 8-bit code generation.
The optimizer processes the intermediate tree structures
in three stages: first the trees are “normalized” and
“flattened,” then analyzed by a “frame optimizer,” and
finally processed by a “special-forms recognizer.”

The normalization and flattening process reduces
alternate forms of an equivalent expression to the same
form, while rearranging expressions to reduce the number
of intermediate temporary variables. The frame optimizer
performs common subexpression detection within a limited
range of tree-structures in preparation for later processing.
This limited window provides optimizing information over
a range of approximately ten to twenty statements, thus
avoiding the processing overhead associated with complete
program flow analysis. Trees annotated with optimizing
information are then passed to the special-forms processor
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where approximately three hundred tree-structures of
special interest are matched and detected. Special-forms
recognition allows concise sequences of code to be
produced for many common statements.
As an example, suppose the statements shown below
occur in a PL/I-80 source program:
K=1+J
I=J +1
A(l)= AK) + |

The normalization process rearranges the first statement
to
K=J + 1

The frame optimizer then marks | and K as equivalent
expressions so that A(l) and A(K) are known to have the
same address. The special-forms recognizer notes that
the A(l) array element is simply being incremented, and
thus produces an increment memory instruction to affect
the operation.

Generally, the PL/I-80 optimizing scheme produces
dense machine code for all operations which are reflected
in 8-bit and 16-bit architectures, including byte and word
fixed point and bit string operations. More complicated
data forms, such as floating point and decimal arithmetic,
are performed out-of-line by calls to subroutines extracted
from the run-time library.

The PL/I-80 linkage editor combines relocatable code
produced by the compiler and macro assembler into a
machine-executable memory image. In addition, sub-
routines are automatically extracted from the PL/I run-
time library when referenced. The linkage editor also
allows multilevel overlays so that a large application,
such as amenu-driven inventory control program, can be
effectively executed in a small memory region.

The PL/I-80 programming system is currently being
transported to 16-bit processors, with initial support for
the Intel 8088 and 8086 processors so that designers
may select either 8-bit or 16-bit host processors for their
application programs. The transition to the Intel processors
is simplified in two ways. First, the compiler itself is
written in PL/M, Intel’s high-level system language, with
portions of the run-time system writtenin PL/I. Thus, only
the semantic handlers need to be altered, along with
conversion of the space and time critical run-time
subroutines, such as the floating point library, which are
implemented in assembly language.

The PL/I programming system will be transported to all
processors and operating systems supported by Digital
Research in the future, and serves as the basis for
application software written for the microprocessor industry
by independent software vendors.

Subset-G is a concise, consistent and practical language
for professional programmers who write quality commercial
application programs for their own use or for public
distribution. Further, the rapid acceptance of the Subset-
G standard in the minicomputer industry opens a wide
customer base for application programs, while ensuring
that those programs will not become obsolete. 6

Reference

1. ANS Programming Language PL/| General-Purpose
Subset (BSR X3,74), American National Standards Institute,
1430 Broadway, New York, NY 10018.
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Programming Style Comparisons:
Digital Research PL/1-80 and

Microsoft Basic
by Michael J. Karas

| recently purchased a copy of a newly introduced
applications programming development system that is a
microprocessor—oriented implementation of the PL/I
programming language. This language, developed by
Digital Research Inc., Pacific Grove, CA, is a powerful,
structured compiler that is based upon the ANSII Standard
PL/I Subset G. Gary Kildall of Digital Research has
made this package compatible with the CP/M operating
system for use on 8080/8085/Z280 microprocessors. The
machine code developed by the compiler is also com-
patible with the above family of microprocessors.

PL/I was originally developed by IBM as a large system
language that was to be the last answer for programming
languages in that it contained capabilities similar to Fortran,
Cobol, Algol, and Pascal. Over the years since its intro-
duction, PL/I has gained a reputation and a “following.”
The reputation has been that the compiler is huge and
that the machine code modules produced are also huge
(i.e. many bytes of memory are needed to run the compiler
and the resulting programs). The "following” is a growing
number of systems and applications programmers that
have come to know the power of PL/I, ease of developing
programs, degree of self-documentation within programs,
structure, and ease of maintaining programs. As the
language gained in popularity, several manufacturers of
minicomputers (including DEC) developed subset imple-
mentations of PL/I for their machines. Somewhere along
the line a committee was formed to develop an ANSII
standard PL/I subset to permit program transportability.
Note that the idea of developing a PL/! subset was not
to remove power or to limit capability of the language.
Instead, much redundancy and feature overlap was
removed to make the compiler requirements smaller
and manageable in “minicomputer amounts of
memory."”

Michael J. Karas, 2468 Hansen Ct., Simi Valley, CA 93065
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About three years ago, Gary Kildall of Digital Research
saw that there would be a need and a market place for a
good compiler-type language for microprocessors. He
decided that PL/I in a subset form would be the way to
go. The results of his (and I'm sure also that of others at
Digital) efforts is PL/I-80. This compiler, in my opinion,
is the best thing to happen to the microprocessor field in
several years. For those people who are serious applica-
tions programmers trying to develop sophisticated appli-
cations packages, the PL/I-80 system is the answer. The
reasons are many, some of which were mentioned in the
previous paragraphs. In using PL/I-80 for several months
now, | have to say that the programs made in PL/I are
blessed with the following advantages:

a) Structure is inherent in the programming style.

b) Programs are extremely self-documenting.

c) The compiler is fast and makes efficient code that
also runs fast!

d) Linkage of programs to assembly language or the
CP/M operating system is easy.

e) The linkage capability includes a simple to use and
powerful library and overlay generation capability.

f) Data types included in the language are compre-
hensive.

The PL/I-80 system has some minor disadvantages
that I'll mention just to set things straight for all those
people who are hung up on other languages. As it is a
compiler, the development time from coding to running
code is much longer that an intrepreted language like
Basic. The program development time for the inexperi-
enced PL/I programmer will generally be about five
times as great as programming in Basic. | have found
that, as | gained familiarity with the PL/I-80 features and
had the use of a good screen mode video editor, program
development time was somewhat less than twice that of
Basic.
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Also, small programs seem to turn into very large
.COM files. (Small programs that do any 1/0 get large
quickly due to included device and file interface code.)
The real efficiency of the generated code is felt when
source code programs start to get up into the hundreds
of lines. Small programs will typically be 60 to 100 lines,
and will generate 9 to 15 kbytes of machine code. Once
large portions of the runtime library become utilized by
the program’s logical contents, then each additional 20
to 30 lines of code may only add a portion of a "Kbyte" to
the .COM file.

Program checkout also tends to be harder if you desire
to be a “seat-of-the-pants” programmer. Minor editing
and logic mistakes cause a lot of time to be consumed in
re-editing, re-compiling, and re-linking the program that
is under development. Most Basic programmers | know,
including myself, tend to design and kludge programs
right at the console due to the immediate testing con-
venience offered by an interpretive language. A more
serious programmer will tend to “design and conceptualize”
a program ahead of the coding process. This makes fora
better, more structured, and logically correct program.
(For additional thoughts on design and conceptualization
see Greg William's editorial in the March 1981 Byte,
page 6). When | make a PL/| program it tends to be
developed by the latter process. The linking capability
also allows programs to be developed in modules so
that editing and manipulation of programs is done in
small segments.

| often get asked the question, “What is PL/I-80 like?"
In an attempt to answer that question the remainder of
this article will present a programming problem in both
Microsoft Basic and Digital Research PL/I-80. The aim
is neither to try to teach the reader how to write PL/I-80
programs nor to demonstrate the full power of the
language. | also want to stress that while this example
can be implemented in either Basic or PL/1-80, it should
be noted that the latter language will generally provide a
much better vehicle for implementing complex algorithms
into a program, due to the available language features
and constructs. Obviously this cannot be demonstrated
in a short magazine article. The following examples are
meant primarily to show one simple method of solving
the same problem in two different computer languages.
The comparison to Basic was selected due to the fact
that more readers probably know Basic than any other
language. This will permit the most enjoyable contrast of
programming styles for those readers just now getting
their first glimpse of PL/1-80.

The example programs are both designed to perform
exactly the same function. The idea is to read a name/
address/telephone number file in sequence. The data is
then formatted to list the names and addresses in a
format compatible with mailing labels on the printer. As
each name is printed on its label, the name and telephone
number are listed on the console. This example is designed
for demonstration purposes only and may not represent
an efficient or feasible implementation of the above
name and address algorithm.

The input data to the program is expected to exist in a
file named "NAMES.DAT" on the default CP/M disk
unit. The demonstration format for this file and some
test records are shown below. Note that the data may
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b GONIPILER
FOR GR/0 - 86

The C86™ Complier implements most features of the
C Programming Language. Included is the C
language pre-processor, data initialisation,
pointers, arrays, structures, longs (64 bits) and
floats (64 bits). The complier outputs a relocatable
machine language object module.

The package includes a linking loader, a librarian
and a large support library. Library functions may
be written using either C or ASM-86™. All library
source code is included, so that you may extend or
modify the library.

$150.00 Disk and Documentation.
$25.00 Documentation only.

Write or call

@@mﬂ[@ﬂﬂﬁ@ﬁ’ 75 Pine St., Lincroft, NJ 07738
Uﬁﬂﬁﬂ@waﬂﬁ@[@gg Ine, (201) 530-0995

New Jersey residents include 5% sales tax.
Dealer inquires invited.

CP/M-86 and ASM-86 are trademarks of Digital Research.
Cs6™ is a trademark of Computer Innovations, Inc.

DISCOUNT PRICES

MICROCOMPUTERS
CRT TERMINALS
PRINTERS
DISKETTES
SOFTWARE

DUPRE ENTERPRISES, INC.

MICROCOMPUTER SALES DIVISION

SUITE 6 NELSON BLDG.
271 FORT LEE ROAD
LEONIA, NJ 07605

(201) 461-8086
9 AM-3 PM
MON.-FRI.
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Programming Style Comparisons, continued...

have been formatted into these records by another /* print names to printer on mail labels */

program or through use of an editor. Also the field length put file(syslist) edit(ft_ffgéﬂ;ﬁgmlr;n;;finit'

is only typical and may be impractical in a real processing strip(address) ,strip(city),

application. Field identification is as follows: (SKEB (2] o ud) Fomon (1) a,akip,a,
last name, 8 bytes o Ahipa3ta iRl

first name, 8 bytes

/* function routine to return a string of varying length based upon

middle initial, 1 byte input string with all trailing blanks removed */
address, 20 bytes strip:
' (string) t (char (50) ing);

Clty, 11 bytes Szcl:c string) returns(char varying

state, 2 bytes string char(50) varying,

zip code, 5 bytes B

i=0;

phone number, 1Q bytes . ' do 1a0 repeat (i+1)

Records are terminated with carriage return and line — while(substr(string,(length({string)-i),1)=" "};
feed Dairs. string=sub5tr(strinq,1, (length(string)=-i));

return (string);

end strip;
Example Input Data i ——_—
/* end of pl/i program */
MICHAEL J2468 HANSEN CT SIMI VALLEYCA930658055277922

KELLY  $3055 WACO AVE SIMI VALLEYCA930638055270518 ; f i ; ; :
JACOB  B2793 ANDREW COURT  MANKADO  MN567056123424469 The following listing shows a simple Microsoft Basic
P454 B UNIVERSITY AVEFARGO ND561024154435523 i inti
MSDALE F35912 CIRCLE MTN DR DAVENPORT I¥590342179557451 program FO ‘perform th,e same function of prlntlng the
HANSEN MICHAEL H2486 KARAS CT STMT VALLEYCA2306580552792355 console listing and mail labels upon the printer. Once
KARAE  HANSEN JB324 MICHAEL CT SIMI VALLEYCA910658055277922 . . i oy
NTXON  GERALD RY355 KENNEDY BRIDGE OVER RIVER MS204312225551212 again the logical program analysis is left to the reader.

PAULSON DEEBI Q64599 HOLLOW TREE RD ROLLING LOGILS569433984535551

Note that in order to facilitate program comparisons, the
logical program structure of the Basic program is kept

The following program listing presents a PL/1-80 imple- nearly the same as the previous PL/I-80 program.

mentation of a program to read the above data and print
the console list and the mail labels at the printer. Observa-
tion of the program structure and the various PL/I-80

. 10 REM
constructs is left for the reader. 20 REM
30 REM
40 REM
A Short Mailing Label Printing Program in PL/1-80 50 REM TELL OPERATOR TO PUT LABELS INTO PRINTER
i 60 REM
70 PRINT:PRINT:PRINT
maillab: 80 PRINT "Put mail labels into printer."
procedurc options(main); 90 INPUT "Type 'GO' when ready....",NULS
decl /* declare all variables */ 100 OPEN "I",#1,"NAMES,DAT"
database file, 110 REM
syslist file, /* printer output name */ 120 REM SETUP FOR END OF FILE EXIT
nulstr char (1) varying, 130 REM
1l record, /* a structure for data */ 140 IF EOF{1)<0 THEN 470
2 lastname char (8) , 150 REM
2 firstnane char(8), 160 REM READ FILE RECORD AND FORMAT DATA
2 midinit char (1), 170 REM
2 address char (20) , 180 LINE INPUT #1,RECS
2 city char (11) , 190 STRIP$=MID$ (RECS,1,8)
2 state char(2), 200 GOSUB 530
2 zip code cher (5), 210 LN$=STRIPS
2 phone num  char(10), 220 STRIP$=MID$ (RECS,9,8)
2 filler char(2), /* cr-1f filler from record */ 230 GOsUB 530
1 phone format based(p),/* overlay template for phene # 240 FNMS=STRIPS
2 area char(3), 250 MI$=MIDS (RECS,17,1)
2 prefix char (3), 260 STRIP$=MIDS (RECS,18,20)
2 line char(4), 270 GOSUB 530
P pointer; 280 AD$=STRIPS
290 STRIPS$=MIDS (RECS,38,11)
open file(database) input record sequential title('names.dat'); 300 GOSUB 530
open file(syslist) output stream print title('$lst'); 310 CTY$=STRIPS

32C ST$=MIDS (RECS,49,2)
/* setup what to do if we try to read the file and there is no more data 330 ZP$=MIDS (RECS,51,5)

340 PHS=" ({"+MID$ (REC§,56,3)+") "+MID$ (RECE,59,3)+"-"+MIDS (RECS,
on endfile(database) begin; G2,4)
close file(database); 350 REM
put file(syslist) skip; 360 REM PRINT NAME AND PHONE NUMBERS TO CONSOLE
stop; REM
end; PRINT FNM$; " ":;LN$;TAB( 30);PH$

REM

/* tell operator to put mail labels into printer */ ; RLCM PRINT NAMES ON LAFELS AT PRINTER
ER

LPRINT: LPRINT

LERIMT FMM&G:™ ";MIS;". ";LNS
S LPRINT ADS

LERINT CrY$;" ";8TS;" ";Zp8
0TC 140

put edit('Put mail labels into printer.',
'Type "GO" when ready....')
(skip(3) ,a,skip,a);

get list(nulstr);

/* set address pointer for phone formet overlay template */

70 CLOSE 1
. CC SYSTEM
p=addr(record.phone_num); 0 END
0O Kb
/* read data inte structure and then print the mail labels */ 10 REN AUBROUTINE TO STRIP EXCESS BLANKS OFF THE END OF A
STRING
do while('l"'b}; /* a forever loop!? */ 520 KEM :
£36 LF MIDS (STRIPS, LEN (STRIPS),1)<>" " THEN RETURN
read file(database) into(record); S40 STRIPS=MIDS (STRIPE,1,LEN {STRIPS) -1}
: 550 GOGTO 530
/* put names and phone numbers to conscle */
put skip adit(strip(irstneme) ,* ', If either of the above programs is run, the output at
BEELar ]laft:?; TR - the console appears as follows. A <cr> indicates operator
a, ’ Tl 3 . H
(3(a) ,c0l(20),A(a)); data entry and carriage return key depressmn.
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Console Output From Program

Put mail labels into printer,
Type 'GO' when ready....GO<cr>

MICHAFL KARAS (805) 527-7%22
KELLY SWMITH (B0S) 527-0518
JACOB JCHNSON (G12) 342-4£69

SHIELA ERICKSON (415) 443-5523

CALE WILLI! (217) 965-7451
MICHAEL EANSEN (805) 527-9355
HANSEN KARAS (305) 527-7922
GERALD NIXON (222) 555-1212
CEEEI PAULEON (398) 453-5551
hH2

The following listing shows the printer output from
either program. Only a portion of the listing is shown to
give the idea without wasting too much paper. ]

Printer Output

MICHAEL J. KARAS
2458 HANSEN CT
SIMI VALLEY CA 93065

KELLY 5. EMITu
3055 WACC AVE
SIMI VALLEY CA 93063

JACOB B. JOHNSON
2792 ANDREW COURT
MANKADO MN 56705

SHIELA P. ERICKSON
454 B UNIVERSITY AVE
FARGO ND 58102

DALE F. WILLIAMS
35912 CIRCLE MTN CR
DAVENPORT IW 59034

MICEAEL H. HANSEN
2485 KARAS CT
SIMI VALLEY CA 93065

MULTI USER . ..
Tid and true SIO-4A BOARD

4 Serial RS - 232 1/0 Ports for the IEEE S - 100 Bus.
Current Loops on 2 ports. 4 Asynchronus UARTs. Status
handshake for fast printers. Baud rates from 4.7 Baud
to 38.4K. Crystal time base.

$249.50 Assembled and tested.

Brand New! PSIO BOARD

All the features of the SIO - 4A on 2 serials plus 2 parallel
ports. Full handshake. Card edge connectors (Prewired
connector cable RS - 232 or solder tabs) RS - 232 RTS
and CTS signals. Board may be strapped for any pin -
out. serial & parallel addressed independentally.
$249.50 Assembled and tested.

THETA LABS INC-~

ALL THETA LABS, INC. PRODUCTS ARE WARRANTED FOR ONE YEAR

P. Q. Box 20337, Dallas, Texas 75220 (214) 351-6093
Please add $1.50 for shipping in U.S.A.

CATCH THE S-100 INC. BUS!

@ @ ” OUR

LIST SPECIAL
. PRICE CASH
January Specials PRICE

S.D. Systems 80x24 Video Board
VFII Double Density Disk Controller
PROM 100 Programmer

All of the above factory assembled

and tested. We also stock S.D. kits

North Star's Advantage Computer

556.00 420.00
507.00 382.00
311.00 237.00

3,999.00 3,199

Subiject to Available Quantities e Prices Quoted Include Cash Discounts.
Shipping & Insurance Extra.

; We carry all major lines such as
$.D. Systems, Cromemco, Ithaca Intersystems, North Star,
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM.
For a special cash price, telephone us.

We are pleased to announce our appointment as a
TEI distributor. Dealer inquiries invited.

a-100,inc.

14425 North 79th Street, Suite B
Scottsdale, Arizona 85260

Order Number 800-528-3138

Technical 602-991-7870

JAN/FEB 1982

o

*CPM-trademark Digital Research
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Interfacing PL/I1-80 with Assembly

Language Programs

by Mark M. Zeiger

High level languages were invented to make the job of
programming easier and faster. But as the saying goes—"If
it's good, it's fattening,” and thus with this ease of
programming comes a certain loss in computer capability.
The most obvious degradations are an increase in program
size and usually a slower execution speed. The programmer
also loses control over, or may not be able to make use of,
certain machine functions. Some of the high level languages
have tried to alleviate the latter problem; most Basics
have “PEEK,” “POKE,"” “INP,” and “OUT" functions and
statements. But most of the languages available under
CP/M do not have the built-in capabilities for handling
the primitive chores that the processor must sometimes
perform. It is therefore necessary to write machine language
routines to do these jobs and then to link them to the
program written in the high level language. | would like to
present some examples showing how | have done this
with Digital Research’s PL/I-80.

| have been using PL/I1-80 for about a year, and like it
better than most other high level languages. It has most
of the structure of Pascal, and the |/0 and print formatting
is infinitely better. And believe it or not, the documentation
that Digital Research supplies with PL/I-80 (the Link-80
manual in particular) is first-rate. |'ve heard complaints
that you have to constantly re-read the manuals before
understanding them, but | have never seen any computer
software documentation where this is not true. Digital
Research supplies all the utilities and information needed
to link assembly language modules with PL/I-80 programs,
and also supply a well-documented library of routines
that will allow you to call upon the BDOS functions from a
PL/I-80 program.

The routines which | have written allow PL/I1-80 programs
to perform some low level computer functions. | am able
to access a clock-calendar board, input and output to and
from 1/O ports, address the cursor on a terminal, and

Mark M. Zeiger, 198-01 B 67th St., Flushing, NY 11365.
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perform certain console functions at a lower level than
provided for in PL/I-80.

The key to interfacing external routines to any high
level language is to understand how parameters are passed
to a routine, and how results are returned to the calling
program. When the PL/I-80 program calls any external
routine, it enters the routine with the HL register pair
containing the address of the first of a list of two byte
addresses in contiguous locations. This second group of
addresses are the memory locations where the parameters
have been stored by the PL/I-80 program. For example,
assume the routine "SAMPLE"” has been declared as
follows in a PL/I-80 program:

DECLARE SAMPLE ENTRY ( FIXED(7), FIXED(15), FIXED(7) );

where the "ENTRY" attribute informs the PL/1-80 compiler
(and the Linker) that the routine SAMPLE is an external
routine. SAMPLE might then be called with the following
instruction:

CALL SAMPLE ( A, B, C );

where A and C were declared as fixed(7) and B as fixed(15).
When sample is entered, the HL registers might contain
2000H. At 2000H the following data would be found in
memory.

Reg. contents | address contents address contents

|
| |
HL 20004 | 2000H 0030 | 3000H A
| 2002H 0130 | 3001H BB
| |
| |

2004H 0330 3003H c

(2 bytes)

By examining the contents of address 2000H, you
would find that the address where the first (single byte)
variable “A" is stored is 3000H (remember that an 8080/2Z-
80 address is always low byte followed by high byte). The
address of the next (double byte) variable "B" is stored at
2002H, so by examining the "word" at 2002H you would
see that the variable "B"” is stored at 3001H, and by
examining the “word" at 2004H, you would find the third
parameter to be stored in location 3003H. There are two
things to note. First, by this scheme the addresses are
expected to be stored in consecutive words, but the

MICROSYSTEMS



NEW! TPM* for TRS-80 Model Il
NEW! System/6 Package

Computer Design Labs

280 Disk Software

We have acquired the rights to all TDL

Software with Manual/Manual Alone

software (& hardware). TDL software has iong had the reputation of being the best in the
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software.
— Carl Galletti and Roger Amidon, owners.

All of the software below is available on any of the
following media for operation with a Z80 CPU using
the CP/M* or similar type disk operating system
(such as our own TPM*).

for TRS-80* CP/M (Model | or 11)

for 8" CP/M (soft sectored single density)
for 54" CP/M (soft sectored single density)
for 5% North Star CP/M (single density)
for 5'4'' North Star CP/M (double density)

BASIC |

A powerful and fast Z80 Basic interpreter with EDIT,
RENUMBER, TRACE, PRINT USING, assembly language
subroutine CALL, LOADGO for “chaining”, GOPY to
move text, EXCHANGE, KILL, LINE INPUT, etror inter-
cept, sequential file handling in both ASCII and binary
formats, and much, much more. It runsin a little over 12
K. An excetlent choice for games since the precision
was limited to 7 digits in order to make it one of the
fastest around. $49.95/8$15.

BASIC II _
Basic | but with 12 digit precision tg make its power
available to the business world with only a slight sacrifice
in speed. Still runs faster than most other Basics (even
those with much less precision). $99.95/815.

BUSINESS BASIC

The most powerful Basic for business applications. It
adds to Basic Il with random or sequential disk files in
either fixed or variable record lengths, simultaneous
access to multiple disk flies, PRIVACY command to
prohibit user access to source code, global editing,
added math functions, and disk file maintenance capa-
bility without leaving Basic (list, rename, or delete).
$179.95/825.

ZEDIT
A character oriented text editor with 26 commands
and"macro” capability for stringing multiple commands
together. Included are a complete array of character
move, add, delete, and display function. $49.95./$15.

ZTEL

ZB0 Text Editing Language - Not just a text editor.
Actually a language which allows you to edit text and
also write, save, and recall programs which manipulate
text. Commands include conditional branching, subrou-
tine calls, iteration, block move, expression evaluation,
and much more. Contains 36 value registersand 10 text
registers. Be creative! Manipulate text with commands
you write using Ztel. $79.95/$25.

TOP
A Z80 Text Output Processor which will do text
formatting for manuals, documents, and other word
processing jobs. Works with any text editor. Does
justification, page numbering and headings, spacing,
centering, and much more! $79.95/$25.

MACRO |

A macro assembler which will generate relocateable
or absclute code for the 8080 or Z80 using standard
Intel mnemonics plus TDL/Z80 extensions. Functions
include 14 conditionals, 16 listing controls, 54 pseudo-
ops, 11 arithmetic/logical operations, local and global
symbols, chaining files, linking capability with optional
linker, and recursive/reiterativemacros. This assembler
is so powerful you'll think itis doing allthe work foryou. It
actually makes assembly language programming much
less of an effort and more creative. $79.95/$20.

MACRO 1l
Expands upon Macro I's linking capability (which is
useful but somewhat limited) thereby being able to take
full advantage of the optional Linker. Also a time and
date function has been added and the listing capability
improved. $99.95/$25.

LINKER

How many times have you written the same subroutine
in each new program? Top notch professional pro-
grammers compile a library of these subroutines and
use a Linker to tie them together at assembly time.
Development time is thus drastically reduced and
becomes comparable to writing in a high level language
but with all the speed of assembly language. So, get the
new CDL Linker and start writing programs in a fraction
of the time it took before. Linker is compatible with
Macrol &l as wellas TDL/Xitan assemblers version 2.0
or later. $79.95/$20.

DEBUG |

Many programmers give up on writing in assembly
language even though they know their programs would
be faster and more powerful. To them assembly language
seems difficult to understand and follow, as well as
being a nightmare to debug. Well, not with proper tools
like Debug |. With Debug | you can easily follow the flow
of any Z80 or 8080 program. Trace the program one
step at a time or 10 steps or whatever you like. At each
stepyou willbe able to see the instruction executed and
what it did. If desired, modifications can then be made
before continuing. It's all under your control. You can
even skip displaying a subroutine call and up to seven
breakpoints can be set during execution, Use of Debug |
can payforitself manytimes overbysaving you valuable
debugging time. $79.95/%20.

DEBUG Il

This is an expanded debugger which has all of the
features of Debug | plus many more. You can “trap” (i.e.
trace a program until a set of register, flag, and/or
memory conditions occur). Also, instructions may be
entered and executed immediately. This makes it easy
to learn new instructions by examining registers/memory
before and after. And a RADIX function allows changing
between ASCII, binary, decimal, hex, octal, signed
decimal, or split octal. All these features and more add
up to give you a very powerful development tool. Both
Debugland i mustruncnaZ80 butwilldebug both Z80
and 8080 code. $99.95/$20.

ZAPPLE
A Z80 executive and debug monitor. Capable of
search, ASCII put and display, read and write to 1/0
ports, hex math, breakpoint, execute, move, fill, display,
read and write in Intel or binary format tape, and more!
on disk $34.95/%$15.

APPLE
8080 version of Zapple $34.95/$15.

NEW! TPM nowavailable for TRS-80 Model

[[H '
TPM*

A NEW Z80 disk operation system! This is not CP/M*.
It's better You can still run any program which runs with
CP/M* but unlike CP/M* this operating system was
written specifically for the Z80* and takesfulladvantage
of its extra powerful instruction set. In other words its
not warmed over 8080 code! Available for TRS-80*
(Model | or Il). Tarbell, Xitan DDDC, SD Sales “VERSA-
FLOPPY", North Star (SD&DD), and Digital (Micro)
Systems. $79.95/825.

SYSTEM MONITOR BOARD (SMBII)
Acomplete |/0boardforS-100systems. 2 serial ports,
2 parallel ports, 1200/2400 baud cassette tape inter-
face, sockets for 2K of RAM, 3-2708/2716 EPROM’s or
ROM, jump on reset circuitry. Bare board $49.95/$20.

ROM FOR SMB 11
2KX8 masked ROM of Zapple monitor. Includes source
listing $34.95/$15.

PAYROLL (source code only)
The Osborne package. Requires C Basic 2.
5" disks $124.95 (manual not included)
8" disks $ 99.95 (manual not included)
Manual $20.00

ACCOUNTS PAYABLE/RECEIVABLE
(source code only)
By Osborne, Requires C Basic 2
5" disks $124.95 (manual not included)
8” $99.95 (manual not included)
Manual $20.00

GENERAL LEDGER (source code only)
By Osborne. Requires C Basic 2
5" disks $99.95 (manual not included)
8" disks $99.95 (manual not included)
Manual $20.00

C BASIC 2
Required for Osborne software. $99.95/$20.

SYSTEM/6
TPM with utilities, Basic | interpreter, Basic E compiler,
Macro | assembler, Debug | debugger, and ZEDIT text
editor.
Above purchased separately costs $339.75
Special introductory offer. Only $179.75 with coupon!!

¢ :
Tt

)

" §4
&

_ - $160.00
ORDERING INFORMATION
Visa, Master Charge and C.0.D. O.K. To order call or

write with the following information. e ¥y
1. Name of Product (e.g. Macro I} -FE- @J
2. Media (e.g. 8" CP/M) - a1

3. Price and method of payment(e.g. C.0.D.) include
credit card info. if applicable.

4. Name, Address and Phone number.

5. ForTPM orders only: Indicate if for TRS 80, Tarbell,
Xitan DDDC, SD Sales (5%" or 8"). ICOM (5%" or
8"), North Star (single or double density) or Digital ,
(Micro) Systems.

6. N.J. residents add 5% sales tax.

Manual cost applicable against price of subsequent
software purchase in any item except for the Osborne
software.

For information and tech queries call
609-599-2146

For phone orders ONLY call toll free

1-800-327-9191
Ext. 676

(Except Florida)
OEMS
Many CDL products are available for licensing to
OEMSs. Write to Carl Galletti with your requirements.

* ZB0 is a trademark of Zilog

* TRS-80 is a trademark for Radio Shack

* TPM is a trademark of Computer Design Labs. It is not
CP/M*

* CP/M is a trademark of Digital Research

Prices and specifications subject to change without

notice.

DEALER INQUIRIES INVITED.

COMPUTER
DESIGN
LABS

342 Columbus Avenue
Trenton, N.J. 08629



Interfacing PL/1-80, continued...

variables could be stored in any locations in memory.
Usually the variables would be stored in consecutive
locations (especially if they are of similar types), but this
is not guaranteed by the parameter-passing conventions.
Second, the parameter-passing conventions in no way
indicate the number of bytes associated with each value.
This must be known and accounted for when the pro-
grammer formulates his routine.

Upon entering a routine you will usually want to get the
parameters and do what must be done with them. Below
is a routine which will put the address of the first parameter
in the DE register pair when it is initially called (i.e., the
DE pair would contain 3000H in this example) and then
likewise the address of the next parameter upon subsequent
calls to the routine. This routine should be part of every
assembly language subroutine that is called by a PL/I-80
program if the routine is to pass two or more parameters.

GET$PARSADDR: MOV E,M ;move low byte of address to E-reg
INX H ;point to second byte of address

MOV D,M ;put high byte of address in D-reg
INX H jpoint to address of next parameter
SHLD ADDRESSSSAVE jsave address for next call
RET ;with address of parameter in DE pair
ADDRESS$SAVE: Ds 2

An entire sequence would be as follows:

SAMFLE: CALL GETS$SPARSADDR

LDAX D

jaddress of lst par in DE
;1st par in A-reg

;do what you want with it
LHLD ADDRESSS$SAVE ;get pointer to addr of next par
CALL GETSPARSADDR ;pointer to parameter in DE

;do what you want with this
;two byte number

LHLD ADDRESS$SAVE
CALL GET$PARSADDR

;jget pointer to addr of 3rd par
;pointer to parameter in DE

;do what you wish

RET jreturn to PL/I program

Notice that this routine does not return any values to
the PL/I-80 program. Many times however, a machine
language routine must do so. Most of the conventions for
returning values to the calling program are quite easy to
implement. The PL/I-80 program expects all one-byte
values (except single characters) to be returned in the A-
register. This includes variables declared as fixed(1) to
fixed(7) and bit(1) to bit(8). All two-byte values—such as
pointers, label and entry variables, fixed(8) to fixed(15),
and bit(9) to bit(16)—are returned in the HL register pair
with the A-register being set equal to the L-register (the
latter does not seem to be mandatory even though the
Link-80 manual states it should be done). Character strings,
fixed decimal numbers, and floating point numbers will
be discussed later, since returning these types to a PL/I-
80 program is more complicated.

Let's say we want a PL/I-82 program to call a routine
that adds two numbers and returns the answer for PL/I-
80 to output. It's a ridiculous example since PL/I-80 is
quite capable of doing its own addition, but it's an easy
example to follow.

The PL/I-80 program:

ADD: PROCEDURE OPTIONS’ {MAIN);
DCL { A, B} FIXED(7), /* the addends */
c FIXED(15); /* the result */
DCL SUM ENTRY ( FIXED(7), FIXED(7) ) RETURNS (FIXED(15) );:
A =12;
B = 24;
C = SUM(A, B);
PUT LIST (C);
END ADD;

The assembly language program (the function SUM) would
be:

PUBLIC SuM ithis serves to notify the linker that the
;label "SUM" will serve as the entry

;point of an externally called routine.

SUM: CALL GETSPARSADDR ;defined above
LDAX D ;jput 1st one byte parameter in A-reg
MOV B,A ;and save it in B-reg

LHLD ADDRESS$SAVE
CALL GET$PAR$ADDR
LDAX D ;jput 2nd number in A (lst is in B)

MOV E,A iprepare to add with DAD instruction

MVl D,V ;since result might be two bytes

MOV L,B ijlst number in HL

MVI H,0

DAD D jsum in HL

MOV A,L ;jduplicate L in A

RET jreturn to PL/I with two byte value in H
GET$PARSADDR:

MOV E,M jdescribed above

INX H

MOV. D,M

INX H

SHLD ADDRESSSSAVE
RET

ADDRESSS$SAVE: DS 2
END

To get this program to work, the source of the PL/I-80
program must be compiled into a REL file using PLI.COM.
The source of the assembly language file must be
assembled into a REL file by RMAC.COM (supplied by
Digital Research with the PL/1-80 package). The two REL
files are then linked to produce an executable object file
using LINK.COM.

Assume that the source file is in the CP/M directory as
a file called PART1.PLI. This will be compiled into
PART1.REL by the PL/l compiler. If the assembly language
program is in the file PART2.ASM, it will be assembled
into PART2.REL by RMAC. The linker may then be used
to generate the object file TEST.COM by the following
command:

LINK TEST=PART1,PART2[S]

The [S] tells the linker to use only those modules
requested by the PL/I-80 program. |t is a useless command
here since PART2.REL has only one module, but many
times it is possible for a library file to contain several
subroutines. Unless the [S] switch is used, every module
inthe library will be linked to the PL/I-80 program whether
the PL/1-80 program requires it or not.

The example | used was meaningless, but I'm sure the
reader will realize the power of the above procedure. Itis
only necessary to write a routine and compile it once. A
number of different routines may be saved in one REL
file (they may be combined by using Digital Research’s
LIB.COM) and then linked to a program each time they
are needed. | have made up about ten routines (some in
assembly language and some in PL/I-80) that | consistently
use in each program | write. Instead of including them in
the PL/I-80 source file, | just declare them at the beginning
of the program and use the linker to getthem. | have even
made up a header file (similar to what is done in “C")
which has all the declarations | might need. This is included
in each source file by using the PL/I-80 command “%include
‘A:HEADER.PLI;". The declared routines will not be linked
unless they are actually used in the program, so no memory
or disk space will be wasted by declaring unused
routines.

The full PL/1-80 language has provisions for getting the
date and time from whatever peripheral device is keeping
track of such things, but there are no commands to do
this in Subset-G of PL/I-80. (Subset-G is the standard

MICROSYSTEMS
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256K RAM IN 4K BLOCKS
1/4 Megabyte $1495

OVERVIEW

The BSR 64/256 is an 8 bit bank selectable dynamic random ac-
cess memory card designed to operate in a Z-80 based S-100 com-
puter system with a CPU clock frequency of up to 4 MHz(A model)
or 6 MHz(B model).

Individual 64K banks are selected via the IEEE 696 8 bit address
us extension. If the host system is not capable of driving the ex- FEATURES
tended address bus, one of the BSR 64/256 cards in the system

i tout MAX STORAGE 256k bytes (32 ea. 64k X 1 chips) or
?:r{ be configured to drive it through an onboard latched outpu 64K bytes (32 ea. 16k X 1 chips)

BLOCK SELECTION Any combination of 4k blocks in any
System area is allocated in 4K blocks by writing a system mask 64k bank, software selectable
out to two latched output ports. Another port allows any one of up SYSTEM AREA Any combination of 4k blocks in low
to eight cards to be assigned as the current system master. order bank of current system master
Logically, up to 64 cards may be addressed in a single computer card, software selectable
system. SYSTEM MASTERS Any one of up to 8 cards software
selectable, one card jumper selec-
Assembled & Tested Boards table for system power-up or reset
(4164) 64k CARDSISYSTEM Logically, up to 64 64k or 256k cards
BANK SELECTION Uses or implements IEEE 696 (S-100)
extended address bus
CPU SPEED 4 MHz or 6 MHz with no wait states

REFRESH MODE Invisible
OUTPUT PORTS 4 Consecutive ports for entire
system, selectable on any 4 port
Memory prices fluctuate, call for price boundary

G 5 -~
slis2aiitatta s R R R PR R R R RN RRY

14" WINCHESTER FIXED DISK CONTROLLER & SUBSYSTEM

29 Megabyte Disk Subsystem $3840

The fixed disk subsystem includes a 29 million byte Shugart fixed
disk (SA 4008), and an assembled and tested S-100 disk controller
(FDC 4000). Also included is an unfinished rack mountable
aluminum case, punched and ready for assembly. To complete
this kit we have included power supply, fan, wiring harness, signal
cable, and MP/M* XIOS and CP/M* CBIOS.

(SA 4008) (Assembled Subsystem)

FDC 4000

14” Winchester Fixed Disk Controller

Controls Shugart 4000 & 4100 series drives
Up to 174 megabytes per controller

110 mapped buffer - no wait states
Includes MP/M* XIOS & CP/M* CBIOS

Assembled & tested

l]l l “Contact Us For More Information”

CTLEW. 5232 Manzanita Ave. Carmichael Ca 95608 (916) 338-5454

Price subject to change *Trademark of Digital Research




Interfacing PL/1-80, continued...

which Digital Research used in writing the compiler.)
Since | have a clock-calendar, | decided | wanted this
feature, and wrote the routine to return a date-time ASCI|
string to a PL/1-80 program. This is how | became interested
in writing assembly language routines which could be
called by a high level language. Since | wrote the first
TIME routine, | have learned a few neat tricks to make the
interfacing much easier. However, | am going to include
my first effort because it is a good way to show how to
return character strings to PL/1-80 from a machine language
routine.

We saw before that it was fairly easy to return a one-
and two-byte value to PL/I-80 by using the accumulator
or HL register pair. Returning character strings (even
one character), decimal values, or floating point values is
more involved. All three types must be returned on the
stack with the most significant digit or first character at
the top of the stack. The routine must also put the length
of the character string in the A-register, while in the case
of a fixed decimal number the PL/1-80 program will expect
sixteen digits (eight bytes) to be returned regardless of
the actual precision of the number. In the case of a
floating point number, PL/I-80 expects four bytes containing
the mantissa and the exponent to be on the stack. The
Link-80 manual does a good job of describing the format
of decimal and floating point numbers. The first thing to
do upon entering a routine which return values on the
stack is to POPthe return address off the stack and save it
in memory, since you won't be able to use the stack for
the RET instruction. You may then PUSH the string or

IEEE-696 S-100

32K STATIC RAM

IEEE-696 S-100, 8/16 bit data.
Extended Addressing 24 bits,

bank select, 2716 EPROM Mix,
battery backup option,

150 nsec CMOS, A&T ...............

NEC 12" green phosphor
MORMoOn: A s ndE e B e ks

WORDSTARforCP/M .................
SPELLSTAR (requires WORDSTAR) . ...
MAILMERGE (requires WORDSTAR) . .

8" Disk Drive Subsystem
Cover, power supply, fan
2QUMEDT-8for24MB ...........

15-Slot S100 Mainframe
Z80 CPU 4Mhz
2 parallel, 2 serial interfaces
64K Fast Static RAM =~ :
CP/M . 2020 L s s B s

1 YEAR GUARANTEE ON ALL BOARDS
Outside California CALL TOLL FREE

800-854-6413
In California Call 714-497-5777

COTTON ASSOCIATES
1278 Glenneyre, Suite 505
Laguna Beach, California 92651
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number onto the stack, load the HL registers with the
return address, which was previously saved, and use a
PCHL instruction to return to PL/I-80.

The following clock routine expects a one-bytel[fixed
(7)1 parameter from PL/1-80 and returns a certain string
depending upon the value of the number passes. Assuming
that it is October 14, 1981 at 4:51:21 PM, then:
if 1 is passed, the routine returns "16:51:21"

if 2 is passed, the routine returns "l4-0Oct-81"
if 3 is passed, the routine returns "14-Oct-81bbbl6:51:21"

space
if anyother value is passed, the program will print an

error message and return to CP/M (this should never happen

except in the case of sloppy programming, but it's a good

check) .

In PL/1-80 the TIME routine would be declared as:

DECLARE TIME ENTRY ( FIXED(7) ) RETURNS ( CHAR(20) VARYING );

and it may be implemented by instructions such as:

PUT SKIP LIST ( TIME(2) )+ or maybe

TIME-OF-DAY = TIME(1); where TIME~OF=DAY is a char(8) variable,

The following is a well-commented listing of the 8080
TIME routine:

PUBLIC TIME ;entry point to routine
TIME: POP D ;get return address off stack and..
XCHG ;js+«5ave it for later return. Note that..
SHLD STKsV ;.-HL regs must be preserved to find parameters

XCHG ;get back address of parameter pointer table
CALL GETSPARSADDR ;defined above

LDAX D jget parameter in A-reg and..

STA FSAVE ;..save it for later.

e R L

ROUTINE FOR GETTING TIME

This section depends upon your clock-calendar board. After the
date and time are calculated, an ASCII string should be con-
structed that looks as follows:

14-0ct-B1bbblé:51:21

then the rest of the program will have to be changed slightly
to suit the format.

In my particular case, the clock access routines are in my
BIOS of CP/M 2.2. Thus by using function 38 (which is unused
by CP/M) I am able to format the date and time in various
ways (depending upon the value in the E-req). This procedure

*
*
*
*
*
*
*
*
*
*
with the HL register pair containing the address of the string *
*
*
*
*
*
*
*
*
was developed by Harvey Fishman. *

*

*

*
*
*
*
*
*
*
*
*
*
: (the leftmost byte). Naturally the format may be different, but
*
*
*
*
*
*
*
*
*

e L e T L

;routine for returning string

LDA FSAVE ;jget back initial parameter

CPI 1

JNZ DATEP ;if not 1, then see if 2 or 3
;It is a 1, therefore an 8 byte string
jconsisting of the time will be returned.
;Thus 4 pushes are needed (2 bytes/push
;and the first character pushed will be
ithe last character in the time porticn
jof the string.

MVI A, 4 ;number of pushes

LXI D,19 ;first char to be pushed is 19 bytes from

t1beginning of string

JMP DOPUSH ;go and do pushes

DATEP:
CPI 2
JNZ DTP :if not a 2, then check if 3
MVI A,5 ;it's a 2. Get date string which is 9 chars

;long. Therefore 5 pushes. Last char of date
;string is located 8 chars from beginning of
;string

ido the pushes

LXI D,8
JMP DOPUSH

DTP: CPI 3

JNZ ERROR ;this should never happen once the PL/T
:sprogram is debugged
MVI A,l0 ;1f 3 get whole string. 20 chars -> 10 pushes
LXI D,19 :slast char is 19 from beginning
DOPUSH:
MOV B,A jcount pushes in B-reg
ADD A ;double A-reg to get 4 chars in string
DAD D ;address first char to be pushed by HL

MICROSYSTEMS



LooP:

MOV D,M iput last two characters in DE reg
DCX H :in order to push them

MOV E,M

DCX H ;Point to next pair of chars

PUSH D ;push two characters in DE on stack
DCR B icount pushes

JNZ  LOOP ;do another push

;string is now on stack and A-reg contains
jnumber of characters to be returned.

LHLD STKSV ;jget return address saved at beginning

PCHL ;back to PL/I

ERROR:
MVI C,9 ;print message and reboot CP/M. This error
LXI D,ERRMSG ;should never happen in debugged program.
CALL BDOS
RST 0 ; jump to zero for warm boot

GET$PARSADDR: ;defined above

RET

STKSV: DS 2
FSAVE: DS 1
BDOS EQU 5
ERRMSG: DB 1

Illegal TIME parameter$'
END

Ashort time after | created the TIME routine, | decided
| wanted it to be more versatile. The actual output of the
board is a series of thirteen bytes which represent the
following:

1) tens digit of last two digits of year
2) units digit of last two digits of year
3) tens digit of month
4) units digit of month
5) tens digit of day
6) units digit of day
7) day of week
8) tens digit of hour
9) units digit of hour
10) tens digit of minute
11) units digit of minute
12) tens digit of second
13) units digit of second

Therefore the output for the date used in the last problem
would be the binary values 811014316512 1in
contiguous memory locations.

These bytes could be put into an array of dimension
thirteen. The Link-80 manual gives no indication as to
how to pass an entire array of structure between routines,
but I think that an easy way of doing this is by declaring
the array as a BASED variable. Then all that would have
to be done is return the address of the first byte of the
array in the HL register pair. This same technique would
work when returning the date-time string in the last
procedure, and the actual process of returning the datais

0 = Sunday

much simpler. To perform the procedure with based
variables, first declare the following in PL/I-80:

DECLARE ARRAYPTR POINTER,
DT (13) FIXED(7) BASED (ARRAYPTR),
STRINGPTR POINTER,
TIME-STRING CHAR (20) BASED (STRINGPTR); /* MUST not be
char VARYING */
DECLARE PTIME ENTRY (FIXED(7) ) RETURNS (POINTER);

If the parameter passed by PL/I-80 is one, it tells the
clock routine to return the ASCII character string used. If
the parameter is two, only the binary digits are formatted.
In each case a pointer to either the first byte of the string
orto DT(1)is returned. The routine could be called by the
following types of instructions:

DCL (MONTH, DAY, YEAR) FIXED(7);

ARRAYPTR = PTIME(2);
MONTH = 10*DT(3) + DT (4);
DAY = 10*DT(5) + DT(6);

YEAR = 10*DT (1) + DT(2);
PUT EDIT ( MONTH, '/', DAY, '/', YEAR ) (F(2), A, F(2), A, F(2}) ):

The output would be 10/14/81.
If we wanted just the time string returned we could do
the following:

STRINGPTR = PTIME(l);
PUT EDIT (SUBSTR(TIME-STRING), 13,20);
The output would be 16:51:21.

While the PL/I-80 program looks much more complicated
when using pointers, the corresponding assembly language
routine is simpler to write. This is true because only the
pointer need be returned in the HL registers, and no
bytes have to be pushed on the stack. This technique
could also be used to return fixed decimal and floating
point numbers. The assembly language routine would
be:

PUBLIC PTIME

PTIME: CALL GETSPARSADDR
LDAX D

R T P T e P e T e R RS IE L]

Machine dependent routine to get date and time, and:
put in contiguous bytes if A-reg contains 2
2, format as an ASCII string if A-reg contains 1

array or first character in string, It would be a routine
similar to the one used in the last TIME routine. Harvey's

*
*
*
*
*
*
*
*
: function 38 does it automatically,
*

*
*
*
*
*
HL register pair must point towards either first byte of *
*
*
*
*
*

R T e S S e T R T T Y

RET
GET$PARSADDR: jdefined above

RET
ADDRESS$SAVE: DS 2

END
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Interfacing PL/1-80, continued...

Based variable and pointers may be used in other ways CONSTAT: R iorns b AL Ky Wok prsssed
to take advantage of some of the conveniences of CP/M. i e i e
In CP/M, programs may be called using the command L D3 e
line conventions. Anything typed after the program name PCHL {go to constat jump. RETurn of bios
is put into a buffer starting at location 81H (the number of Fin AoTag. Canatar shodid ratuen a
characters typed is put into 80H). To access the string FElxmali miabers
END

typed after calling a program created by the PL/I-80
compiler and linker, use a based character string variable
whose pointer has the value of 80H. The program would
be:

DECLARE PTR POINTER,
STRING CHAR(127) VARYING BASED (PTR); /* must be VARYING */

To use the above routines from PL/I:

DECLARE CONIN ENTRY RETURNS (CHAR(1) ),
CONSTAT ENTRY RETURNS (FIXED(7) ).,
LETTER CHAR(1);
PTR = UNSPEC('0080'B4) /* puts the address 80H into the pointer */
/* variable. The UNSPEC function is not */
/* a standard PL/I routine. The 80H must */
PUT EDIT (STRING) (A); /* be formatted with leading zeros and
/* the "B4" indicates the number is in L4

/* function call must have parentheses

LETTER = CONIN{();
even if no parameters are passed. :/

/* HEX. LV

The following are some other routines | regularly use
and have put into the main PL/I1-80 library (PLILIB.IRL).
The following routine addresses a cursor (ADM-3A

terminal):
PUBLIC CURSOR
CURSOR: CALL GET$PARSADDR
LDAX D ;Eirst parameter is row number
ADI 20H ;ADM-3A has row offset of 32
MOV B,A ;save row number

CALL GETSPARSADDR ;no need to reload with ADDRESSSSAVE
isince HL regs were not touched.
LDAX D ;get column

ADI 20H joffset of 32 also
MOV C,A ;jsave column in C-reg
MVI A,27 ;ASCII escape
CALL CONOUT ;send to terminal
MVI A,'=' i2nd byte of cursor positioning str
CALL CONOUT ;send it
MOV A,B ;get row in A-reg
CALL CONOUT ;jsend it
MOV A,C iget column
CALL CONOUT
RET ;jback to PL/IL
CONOUT: LHLD 1 iblos entry point
LXI D,9 joffset for conout jump
DAD D ;address of conout jmp in HL

PCHL ;jump to conout jump. Return done
;from BIOS to instruction just after
;CALL CONOUT instruction
GETS$PARSADDR: ;described above
RET
END

In PL/I-80 the routine is declared as:
DCL CURSOR ENTRY ( FIXED(7), FIXED(7) ):

and called by:

CALL CURSOR (14,55);

Direct console input and status checks may be used to
avoid some of the pitfalls of using PL/I-80 input routines.
The "GET LIST” or "GET EDIT” routines always echo
what is type, and will echo control characters in the same
manner as the CP/M command line. Also, a control-C at
the beginning of a line will cause a warm boot—a disastrous
result if you have been entering a great deal of datato a
file and the file has not been closed. The following routines
avoid these problems.

PUBLIC CONIN, CONSTAT ;2 possible entry points in
;jthis module

CONIN: jreturns char typed without echo.
;will not echo control chars
;jump to BIOS conin routine
;jreturns with input in A-reg

CALL GOTTOBIOS

POP H ;get returns address to PL/I

PUSH PSW ;jpush conin char onto stack

INX SP iincrease stack point to account
jfor flags being pushed on stack
;Routine taken from LINK-80 manual

MVI A,1 ;jonly one char being returned

PCHL ;return address to PC - ret to PL/I

GOTOBIOS:

LHLD 1 ;address of BIOS jump table

LXI D,6 ;offset for conin jump

DAD D ;HL peints to conin jump

PCHL ;go there- return done from BIOS

40

*/ PUT EDIT. (LETTER) (A): /* to echo conin character
IF CONSTAT() "= 0 THEN CALL PAUSE;/* will cause pause if any
key is pressed
PAUSE: PROCEDURE;
DCL DUMMY CHAR(1);

DUMMY = CONIN(); /* will wait until key pressed

no character is echoed ey
END PAUSE;

The conin routine may only be used to get a single
character, but | have written a PL/I-80 routine that will
allow inputting a string of up to 128 characters without
having the problem of control characters being echoed.
The routine uses the CONIN procedure. Like an assembly
language program, an independent PL/I-80 procedure
may be compiled by PLI.COM into a REL file and then
inserted into a separate library or the main library supplied
by Digital Research. In fact, it is easier to write the PL/I-
80 routine than to write an equivalent assembly language
routine since PL/I-80 handles all the parameter passing. |
have included a listing of the procedure (called INPSTR)
at the end of this article.

The next two routines allow input and output to ports.
They are similar to Basic’'s INP and OUT commands. In
order to get values up to 255, a fixed(8) integer must be
used. Any integer above fixed(7) uses two bytes; in a
fixed(8) value the high byte contains only the sign bit.
The sign bit will be intentionally ignored when passed to
the routine, and made zero before returning to PL/I-80.
Therefore it will appear that we are always dealing with a
non-negative integer from 0 to 255.

PUBLIC INP, OUTP ;jcould not use "OUT" since the assembler

;jinterpreted it as an instruction

QUTP:

CALL GETSPARSADDR ;jget address of first byte of a two byte
;integer. This is the low byte which
jcontains the number. The high byte
jcontains only the sign bit, so we will
jignore it,

LDAX D jthe first parameter is the port number
jthe second is the value to be outputted
jpatch the OUT instruction with port #
;get byte to ocutput

STA OQUTPNUM

LELD ADDRESSS$SAVE

CALL GETS$SPARSADDR

LDAX D ;put it in A-reg

OUT DUMMY ipatched by STA instruction above
OUTPNUM EQU $-1 ;OUTPNUM is 2nd byte of OUT instruction

RET ;return to PL/I

INP: CALL GET$PARSADDR

LDAX D sport number in A-reg
STA INPNUM ;patch IN instruction
IN DUMMY ;2nd byte patched by STA instruction
INPNUM EQU $-1
MOV L,A ;two byte numbers returned in HL regs
MVI H,0 ;8ign bit in H - make number positive
RET iso that it will be between 0 and 255
DUMMY EQU 0
GETSPARSADDR : jdefined before
RET
END

MICROSYSTEMS
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To use the INP function in PL/I:

DCL INP ENTRY (FIXED(8)) RETURNS (FIXED(8)),
BYTE FIXED(8); /* really uses 9 bits */
BYTE = INP(6) /* will input from port 6 and put returned
value in the variable BYTE

To use the OUTP routine:

DCL OUTP ENTRY (FIXED(8), FIXED(8)),
(PORTNUM, VALUE) FIXED(8):
PORTNUM = 255; VALUE = 6;

CALL OUTP((PORTNUM, VALUE);

And finally, one simple routine which allows you to end
a PL/I-80 routine gracefully. | have always disliked the
message “End of execution” when a PL/I-80 program
ends, so | wrote the routine STOPPGM. But you must be
careful when using this routine because it will not close

files automatically as will the STOP command of PL/I-80.

/* will output 6 to port OFFH */

*/

Listing of INPSTR

inpstr: procedure (delimiter) returns (char(128) varying);
/* If 0 is passed to procedure then only C/R is accepted as the
string terminator. If 1 is passed, then "escape" is accepted
as terminator as well. Typing an "escape" will cause the routine
to return with a string of length 1 containing only an "escape"
regardless of how many characters were previously entered.

The procedure is declared in the PL/I program as:

DECLARE INPSTR ENTRY (FIXED(7)) RETURNS (CHAR(128) VARYING);
andifput into a library,

routine which it uses.

must be placedbeforethe CONIN

Used in PL/I as:

STRING = INPSTR(0); where STRING is a char(128)

rf

$replace true by 'l'b, false by '0'b;

declare delimiter fixed(7),
PUBLIC STOPPGM input-string char(128) varying,
input-char char (1),
STOPPGM: RST 0 conin entry returns (char(l));
END input-string = '";
i . do while (true);
and in PL/I: input=char = conin();
if delimiter = 1 then
DCL STOPPGM ENTRY; if input-char = ascii(27) then return (input-char);

CALL STOPPGM;

I hope | have given you some idea of how you can make
PL/I-80 an even more powerful language by calling upon
machine language routines. While | have tried to go into
as much detail as possible, you should read the Link-80
manual carefully. The examples given there, supplemented
with the ones in this article, should give you a good idea
as to how to use the link feature. Be sure to read the
documentation on LIB.COM to see how to put all the
external routines you write into one library. And don't be
afraid to experiment—it's the only way to learn. i)

if input-char = ascii(13) then do;
put skip;
return (input-string);

end; /* if input-char = */

/* routines for deletion */

if (input—char = ascii(8) | input-char = ascii(127)
length(input—-string) > 0 then do;

input-string = substr(input-string, 1,

length(input-string) - 1);
put edit (ascii(8), ' ", ascii(8)) (3a);
end; /* if input-char = */
if input-char >= ' ' & input-char <= ascii(l26)

input-string || input-char;

(a);

input-string =
put edit (input—char)
end; /* if input-char = */
end; /* do while (true) */

end inpstr;
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Software Product Review

The PL/1-80 Language

by Andrew Bender

A close look at Digital Research’s new PL/I compiler.

It is difficult to write an extensive review of new software
without providing the reader with some background
information. For the casual user of a language this
information forms a starting point from which more can
be learned about the features of the language. For others,
some of the design philosophies may be more easily
understood. In October of 1963 a few managers of IBM
and members of its Fortran compiler team met with key
members of the IBM scientific computer users group
SHARE to form the Advanced Language Development
Committee of the SHARE FORTRAN Project.

The IBM New Product Line, later to become the S/360,
was to be released with a New Programming Language.
Hence, the first acronym, NPL. Since NPL conflicted
with the established abbreviation for the National Physical
Laboratory in England, it was changed to PL/I. PL/I was
to incorporate the best features of Fortran, and become
an extension of Fortran. It did not take the committee
long to realize that many of the restrictions in the Fortran
language did not allow for a reasonable extension. As a
result of this realization and over strong objections, the
new PL/I language took shape on its own rather than
being another Fortran.

In March of 1964 the new PL/I language was presented
to the SHARE group, and it was both praised for its scope
and criticized for its complexity. GUIDE, which was to
business users what SHARE was to scientific users,
appointed a member to the committee because the
language was to have commercial appeal as well. The
document describing the language was presented at the
meeting, and soon after the language was compared with
Cobol, Jovial and Fortran. Theconclusionwas “...NPLis a
very strong and powerful language....” In fact, considering

Andrew Bender, Neurological Services, Inc., 336 Center Ave., West-
wood, NJ 07675.
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the fact that the language was designed over fifteen
years ago, it contains many of those elements deemed
desirable today:

¢Production of well-structured programs

¢ Ability to prove correctness

«|nteractive language facilities

*Extensible

*Solid theoretical basis.

Looking critically at the languages recently proposed,
will we be able to make the same comments in fifteen
years about these new languages? With this in mind, let
us look critically at PL/I-80.

| tested the PL/1-80 package which is designed to run
on 8080, 8085 or Z-80 based 8-bit systems. The following
software is included in the package:

*PL/I-80 Compiler

*RMAC Relocating Macro-Assembler
«LINK-80 Linkage Editor

*LIB Run-Time Library

PL/1-80, asreleased in version 1.3 by Digital Research,
consists of five manuals and some addenda and notes, as
well astwo 8" floppy disks in CP/M format. One manual is
the Digital Research PL/I language specification. This is
written in specification style—very tough reading. You
really need a background in PL/I programming to use this
manual. A more readable manual is the pragmatic PL/I
"Applications Guide.” This manual teaches by example,
and is limited by however many examples of such a
powerful language can be given. This is not to be taken as
any reflection on Digital Research. They have done more
than most vendors by taking a pragmatic approach to a
subject usualy covered only by a specification manual.

The third manual gives a capsule summary of PL/l and
also lists the error messages and their meanings. This
little booklet was evidently not distributed with earlier

MICROSYSTEMS



OTHERS MIAYSEE
THE ERRORS OF YOUR WAYZ.

ONLY VIICROSPELL
CORRECTS THOSE WAYS.

Lifeboat Associates, the world's foremost
source for microcomputer software, proudly
presents MicroSpell,™ the first program that not
only isolates spelling errors in your text, but ac-
tually corrects them.

MicroSpell works with your word processor.
And if you have the best word processing system,
why settle for anything less than the best spell-
ing corrector?

Goes Beyond The Competition

Other spelling programs function primarily as
spelling checkers, merely pointing out words
with suspect spelling. It's left up to you to deter-
mine the correct spelling and then type it in.

MicroSpell, the only spelling program that
knows how to "spell,” corrects the error automat-
ically. Here's how it works: MicroSpell will read
your text, carefully looking for words that might
be spelled incorrectly. When it comes acrosé a
word that it's not absolutely sure of, it stops and
shows you that word, along with its context. Then
it searches through its own built-in dictionary
and presents a list of guesses which it “thinks”
might be correct. All you have to do is press a key
and the misspelled word is corrected. There is no

Lifeboat Associates Lifeboat Inc. Lifeboat Associates, Ltd.
1651 Third Ave. 0K Blﬂ%. SF PO Box 125

New York, N Y. 10028 1-2-8, Shiba-Daimon Lendon WC2H 9LU, England
Tel: (212) 860-0300 Minato-ku, Tokyo 105, Japan  Tel: 01-836-9028

Telex: 640693 (LBSOFT NYK) Tel: 03-437-3901 Telex: 893709 (LBSOFTG)
TWX: 710-581-2524 Telex: 2423296 (LBITYO)

Lifeboat Associates GmbH Intersoft GmbH Lifeboat Associates, SARL

’_Mail coupon to: Lifeboat Associates,
1651 Third Avenue, New York, New York 10028
or call (212) 860-0300.

l [ Please send me more information on MicroSpell.
10, Grande Rue Charles de Gaulle | [ Please send me a free Lifeboat catalog.

need to bother with your own dictionary, or even
to type in the change. MicroSpell will do it all for
you!

The Most Complete Built-In Dictionary

MicroSpell uses word stems and suffix strip-
ping routines, so its dictionary of 25,000 word-
parts can deliver over 150,000 words to you. And if
that's not enough, MicroSpell will let you add
thousands of additional words, so you can create
and store specialized dictionaries of technical
terms, unusual expressions, even acronyms. And
you can let MicroSpell know just when any of
these special dictionaries are wanted.

MicroSpell is highly interactive and designed
to complement word processing systems that
create ASCII text using a CP/M® compatible
operating system. It requires minimum disk stor-
age capacity of 70K per drive.

So why settle for a program that merely finds
your mispellings when you can get the one that
corrects your misspellings? MicroSpell. It cor-
rects the errors of your ways.

MicroSpell is brought to you exclusively and
supported completely by Lifeboat Associates.
Call or send us the coupon below.

LIFEBOAT WORLDWIDE offers you the world’s largest library of software. Contact your nearest dealer or Lifeboat:

H\nlerber§slrasse Schloss%a.’tenweg 3
Postfach 251 D-8045 sman:ndg,w Germany 92600 Asnieres, France
6330 Cham, Switzerland  Tel: 089-966-44 Tel: 1-733-08-04 l Name. Title
lel: 042-36-8686 Tetex: 5213643 (ISOFD) Telex: 230303 (PUBLIC X PARIS)
Telex: 865265 (MICO CH) Compemy.
l Street
State Zip

Lifeboat

World's forem

tware source

' ]
I City
MicroSpell is a trademark of Bob Lucas.

CP/M is a registered trademark of Digital Research.
Copyright © 1981, by Lifeboat Associates
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PL/I-80 Review, continued...

versions of the compiler. Some users have had difficulty
with debugging their programs as a result. The fourth
manual is the LINK manual which contains the addenda
to the MAC manual introducing RMAC, arelocating version
of the MAC macro-assembler. The librarian LIB is also
documented in this manual.

The LINK manual contains important information as to
how the various data items are stored in memory. In
particular, the manual details the subroutine calls used
by the various conversion routines and programmed
operators and the input-output complex. This manual is
heavy reading and is not recommended for the user who
desires only to use the language itself without interface
to other routines either in RMAC or other languages.
Other sections of the link manual explain the operation of
the relocatable loader and library manager. File formats
of therelocatable and IRL images are also detailed in this
manual.

| feel that PL/1-80 is the first
true effort at providing the
microcomputer community with a
decent programming language.

The MAC manual is the last manual in the set. It is the
standard macro assembler language manual and applica-
tions guide. In my estimation this is the finest text on
8080/Z80 macro assemblers. No other manual contains
such a wide variety of information and depth of coverage
as does the MAC manual. Thus, you must mentally merge
the RMAC enhancements in the LINK manual with the
MAC manual. If you know MAC, you will learn RMAC in
about one hour, since nothing is changed by adding
RMAC to MAC.

In my addenda there was a treatise on the use of the
“picture” clause in commercial processing and some
information about the PL/I library license. Hidden in the
packet was a PL/I language bibliography with extensive
documentation on each book. | recommend the following
two texts to all PL/I users:

Augenstein, M. and Tenenbaum, A. Data Structure
and PL/I Programming. Englewood Cliffs, NJ: Prentice-
Hall, 1979.

Huges, Joan K. PL/I Structured Programming. New
York: John Wiley and Sons, Inc., 1979.

While both texts purport to teach structured program-
ming, | feel that the best structured programming text is:

Kernighan, B. and Ritchie, D: The C Programming
Language. Englewood Cliffs, NJ: Prentice-Hall, 1978.

Notice that the words "Structured Programming” do
not appear in the title, but that is the essential focus of the
book.

Often we measure the quality of acompiler by the code
that it generates. It should be noted that the compilers of
today spend a large amount of their time in the generation
of object code. If the user will tolerate longer compilation
times, even better code can be produced, mainly because
the state of the art has advanced out of the dark ages of
‘fly-by-the-seat-of-your-pants parsing' and “black-magic
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code generation.” Parsing, which back in the days of the
first Fortran compilers took up to 40% of the compilation
time, now accounts for only about 10%. No doubt about it,
PL/1-80 generates good code. |t is efficient. One popular
Fortran compiler seems to generate a CALL for every
statement which appears. Not PL/I-80—it generates a
high percentage of in-line program, using CALL only in
those situations demanding a non-available operation on
the object machine. This results in a more efficient object
program. | used both Fortran-80 and PL/I to form the
julian date of 200 calendar dates. The PL/I-80 compiler
object code was about 30% faster in execution; the resulting
program was about 20% smaller than the Fortran-80
program. The question as to what is the best way to
measure compiler performance is one with many answers,
because one must always qualify the aspect of performance
to be measured.

If one is measuring the object code efficiency in a
program which will be run hundreds or thousands of
times, | suppose it is meaningful. If one is measuring the
ease in programming, | believe it means more than all of
the other attributes. After all is said and done, today's
computers are cheap. Otherwise you and | wouldn't have
a roomful of silicon chips with the power of the giant
machines of a dozen years ago. What is expensive now is
human time. Therefore, the length of time spent pro-
gramming an application is where the cost is concentrated —
not in the time it takes for the application to run on the
machine. If we are playing with our machines as a hobby,
then the time doesn’t mean very much. However, if we
are trying to minimize the cost of the machines to maximize
profits, then we want to extract the best performance
with the cheapest labor investment. This is where PL/I-
80 is so valuable. It can turn out good, quality code in a
hurry. It is easier to write a PL/l program than to write in
Basic. The structured style of PL/l seems to make the
program easier to write and debug.

It should be pointed out that Digital Research's PL/I-80
implements the new American National Standards (ANS)
Subset-G language, defined especially for minicomputers.
It includes all the necessary features of the full PL/I
standard, while eliminating useless and redundant forms.

If all of this sounds like a sales pitch for PL/I-80, |
cannot help it. | feel that PL/I-80 is the first true effort at
providing the microcomputer community with a decent
programming language. | do not denegrate the other
languages which have been made available. Certain lan-
guages such as Basic helped to spur the revolution of
personal computers, but an ambitious project such as
PL/I-80 has opened a new vista of programming. So, if
my “pitch” for PL/I-80 is wildly enthusiastic, it is for good
reason. Now, we will be squeezing even maore performance
out of these micros, and we will be taking a step forward.

Totest PL/I-80 | used a 60Kbyte Z-80 system (a minimum
of 48Kbytes is required) running at 2MHz. The disks
were Micromation Memorex Drives running with a
Micromation Doubler and using CP/M 2.2. | used Micro-
mation’s CBIOS and "c-2" EPROM. All disk operaticns
were in double density. Compilations always included a
storage map and program list. Compile speed ran between
400 to 500 lines per minute. A program to calculate and
print the Fibbonaci series using fixed binary (15) declara-
tions took about 1Kbyte of memory for the object code
and about 7Kbytes for the run-time subroutines. Calculating
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CUSTOM S-100
PRODUCTS PRODUCTS
DESIGN + LAYOUT
' MANUFACTURING
R2/O
ROM/RAM & 1/O

<M

RM-10

e SR D D WU A
{ .

ECT-100-F
RACKMOUNT CARD CAGES

16K RAM

8080 CPU

CENTRAL PROCESSING UNITS FULLY STATIC MEMORY
BUILDING BLOCKS
- FOR
* MICROCOMPUTER SYSTEMS,
- DEDICATED CONTROLLERS |
AND TEST EQUIPMENT

CARD CAGES, POWER SUPPLIES
MAINFRAMES, CPU’S, MEMORY
1/0, OEM VARIATIONS

CCMB-10-F MIN TT-10
6,10 OR 20 SLOT CARD CAGES TABLE TOP MAINFRAMES

ELECTRONIC CONTROL TECHNOLOGY, INC.

763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080

SPECIALIZING IN

QUALITY

MULTIBUS*®

PRODUCTS

MULTIBUS IS A TRADEMARK OF INTEL CORP.

MICRO COMPUTER

HARDWARE PS-30 A
POWER SUPPLIES




C COMPILER
HDOS

CP/M

MOVE INTO THE
FASTLANE
WITH THE. . .

AZTEC C COMPILER!

[0 ALL C LANGUAGE FEATURES EXCEPT FLOAT, DOUBLE, AND LONG
DATATYPES AND BIT FIELDS (See Special Offer at Bottom)

([ STRICT ADHERENCE TO THE DEFINITION OF C /N “THE C PROGRAMMING
LANGUAGE " BY KERNIGHAN AND RITCHIE

O FAST COMPILATION AND EXECUTION

O EXTENSIVE RUN TIME LIBRARY WITH STANDARD 10, STRING FUNCTIONS,
UTILITY FUNCTIONS, AND CP/M OR HDOS INTERFACES

] COMPILER WILL RUN UNDER CP/M or HEATH/ZENITH HDOS — UNIX
PDP 11 cross compilers available

(] COMPILER PRODUCES ASSEMBLY LANGUAGE SOURCE THAT CAN BE
ASSEMBLED AND LINKED WITH THE RELOCATING ASSEMBLER AND LINKAGE
EDITOR SUPPLIED WITH THE PACKAGE OR WITH THE MICROSOFT
MACRO-80 ASSEMBLER

[ YES WE DO SUPPORT: static, initialized, and register variables+ multi-
dimensional arrays+true extern support for multi module linking and private
library support+short and unsigned datatypes-+structures and unions-+while,
for do/while switch/case, and goto+conditional compilation with stifdef,
#ifndef #else #endif+ all C operators-+declarations of complex datatypes
+command line arguments (argc argv) +fopen,printf fclose open.close.iseek,
openclose, . . .

[ ORDER BY PHONE OR MAIL — SPECIFY CP/M OR HDOS,AND DISK FORMAT.
IF YOU DO NOT HAVE K&R BOOK YOU SHOULD ORDER IT FOR A LANGUAGE
REFERENCE MANUAL. ADD $3 for shipping to U.S. locations, $5 TO CANADA,
$10 TO all other locations

AZTEC C, ASSEMBLER, AND LINKER. . . ... ...
WITH K&R BOOK
AZTEC C UNIX CROSS COMPILER (PDP 11)
ORDER NOW — SPECIAL NEW PRODUCT OFFER—SEND NO MONEY
AZTEC C Il (AZTEC C with float and long support). . .. .. $195
WITH K&R BOOK $211
AZTEC C Il UPGRADE TOAZTECC. ... ............. $70
order now and we will ship UPS COD at our expense on or about 2/82
TECHNICAL SOFTWARE SYSTEMS
BOX 55, SHREWSBURY, N.J. 07701
(201) 780-4004
N.J. residents add 5% sales tax Call or write for catalog

AZTEC C is a trademark of MANX Software Systems
R CP/M is a trademark of Digital Research
-
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UNIX is a trademark of Bell Labs

PL/1-80 Review, continued...

FIBB(15) took 3.5 minutes—not bad considering that the
calculation was done by means of recursion and dynamic
storage allocation.

After the compiler produces the reloctable object code,
it must be linkage-edited to form a program. During this
phase, routines from the supplied PL/I-80 library (containing
over 300 individual routines) and the user library, if
appropriate, are added to the PL/I-80 program to form an
absolute module. Unfortunately, the LINK program is
very slow and takes longer to collect the programs than
the original compilation. This should get some attention.
You can provide for some increase in speed once you
have a PL/! program which will compile by putting your
commands to compile PL/I and link PL/I in a submit file.
My file also calls for test execution:

PLI $1 $SSL

LINK $1

$1
which avoids having to type in the stuff for each call.

Since the error checking in PL/I-80 is quite compre-

hensive, you will have little need to use DDT or similar
programs. PL/I-80 gives an extensive set of compilation
error messages and execution error messages. You can
also use the ON condition clause of PL/| to trap certain
execution time errors. The run-time walk back is somewhat
difficult to follow, but generally unnecessary since the
error message and point at which it occurs usually supplies
enough information to spot the offending statement. To
debug with DDT you will need to know the internals of
PL/1-80. You can get that from the LINK manual.

PL/1-80 represents a valuable addition
to any serious programmer’s library.
In keeping with Digital Research’s
policy of providing quality
programming tools so that
programmers can create quality
software, PL/1-80 is a valuable tool.

In summary, PL/I-80 represents a radical departure
from the current languages available for the 8080/Z80
systems. Digital Research has made a significant contri-
bution to the industry by bringing out PL/I for use on
CP/M systems. Previous experience with Digital Research
suggests that they will continue to provide a high level of
support for this software in keeping with their reputation
of reliable support for their customers. In all aspects,
PL/I-80 represents a valuable addition to any serious
programmer’s library. In keeping with Digital Research’s
policy of providing quality programming tools so that
programmers can create quality software, PL/I-80 is a
valuable tool.

The complete PL/I-80 package is priced at $500 for
non-commercial users. It may be purchased from Digital
Research, 801 Lighthouse Ave., Pacific Grove, CA 93950;
(408)649-3896 or from any of its dealers. -

MICROSYSTEMS



The Best Boards

D Prices Slashed

Single User System

SBC-200, 64K ExpandoRAM II, Versafloppy II, CP/M 2.2

$995.00

4 MHz Z-80A CPU, 64K RAM, serial I/0 port,
parallel I/0 port, double-density disk controller,
CP/M 2.2 disk and manuals, system monitor,
control and diagnostic software.

-All boards are assembled and tested-

ExpandoRAM III

64K to 256K expandable RAM board

SD Sy tems has &uplica ed the famous
reliability of their ExpandoRAM I and II boards
in the new ExpandoRAM III, a board capable of
containing 256K of high speed RAM. Utilizing the
new 64K x 1 dymanic RAM chips, you can
configure a memory of 64K, 128K, 192K, or 256K,
all on one S-100 board. Memory address decoding
is done by a programmed bipolar ROM so that the
memory map may be dip-switch configured to
work with either COSMOS/MPM-type systems or
with OASIS-type systems.

Extensive application notes concerning how to
operate the ExpandoRAM III with Cromemco,
Intersystems, and other popular 4 MHz Z-80
systems are contained in the manual.

MEM-65064A 64KA&T .......... $495.00
MEM-65128A 128KA&T ......... $639.95
MEM-65192A [192KA&T ......... $769.95

MEM-65256A 256K A &T ......... $879.95

Versafloppy 11

Double density controller with CP/M 2.2

® S-100 bus compatible ® IBM 3740 compatible
soft sectored format e Controls single and double-
sided drives, single or double density, 54" and 8"
drives in any combination of four simultaneously
e Drive select and side select circuitry ¢ Analog
phase-locked loop data seperator e Vectored
interrupt operation optional e CP/M 2.2 disk and
manual set included e Control/diagnostic
software PROM included
The Versafloppy II is faster, more stable and more
tolerant of bit shift and “jitter” than most
controllers. CP/M 2.2 and all necessary control
and diagnostic software are included.

IOD-1160A A & T with CP/M 2.2 .. $370.00

SBC-200

2 or 4 MHz single board computer

e S-100 bus compatible ® Powerful 4sMHz Z-80A
CPU e Synchronous/asynchronous serial 1/0
port with RS-232 interface and software
programmable baud rates up to 9600 baud e
Parallel input and parallel output port e Four
channel counter/timer ® Four maskable, vectored
interrupt inputs and a non-maskable interrupt e
1K of on-board RAM e Up to 32K of on-board
ROM e System monitor PROM included

The SBC-2001is an excellent CPU board to base a
microcomputer system around. With on-board
RAM, ROM, and 1/0, the SBC-200 allows you to
build a powerful three-board system that has the
same features found in most five-board
microcomputers, The SBC-200 is compatible with
both single-user and multi-user systems.

CPU-30200A A & T with monitor . $299.95

ExpandoRAM II

16K to 64K expandable RAM board

AT RN L Y RAS YA TS
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® S-100 bus compatible ® Upto dAMHz operation e
Expandable from 16K to 64K ® Uses 16 x 1 4116
memory chips ® Pagemode operation allows up to
8 memory boards on the bus ® Phantom output
disable e Invisible on-board refresh

The ExpandoRAM II is compatible with most S-
100 CPUs. When other SD System' series II
boards are combined with the ExpandoRAM II,
they create a  microcomputer system with
exceptional capabilities and features.

MEM-16630A 16KA&T .......... $325.00
MEM-32631A 32KA&T .......... $345.00
MEM-48632A 48KA&T .......... $365.00
MEM-64633A 64KA&T .......... $385.00

COSMOS

Multi-user operating system

e Multi-user disk operating system ¢ Allows up to
8 users to run independent jobs concurrently e
Each user has a seperate file directory

COMOS supports all the file structures of CP/M

2.2, and is compatible at the applications program
level with CP/M 2.2, so that most programs
written to run under CP/M 2.2 or SDOS will also
run under COSMOS.

"

Multi-User System

SBC-200, 256K ExpandoRAM III, Versafloppy II, MPC-4
COSMOS Multi-User Operating System, C BASIC II

$1995.00

Two Z-80A CPUs (4 MHz), 256K RAM, 5 serial I/0
ports with independently programmable baud
rates and vectored interrupts, parallel input port,
parallel output port, 8 counter/timer channels,
real time clock, single and double sided/single or
double density disk controller for 54" and 8”
drives, up to 36K of on-board ROM, CP/M 2.2
compatible COSMOS interrupt driven multi-user
disk operating system, allows up to 8 users to run
independent jobs concurrently, C BASIC II,
control and diagnostic software in PROM
included.
-All boards are assembled and tested-

MPC-4

Intelligent communications interface

e Four buffered serial 1/0 ports ® On-board Z-
80A processor e Four CTC channels e
Independently programmable baud rates e
Vectored interrupt capability e Up to 4K of on-
board PROM e Up to 2K of on-board RAM e On-
board firmware

This is not just another four-port serial
1/0 board! The on-board processor and firmware
provide sufficient intelligence to allow the MPC-4
to handle time consuming 1/0 tasks, rather than
loading down your CPU. To increase overall
efficiency, each serial channel has an 80 character
input buffer and a 128 character output buffer.
The on-board firmware can be modified to make
the board SDLC or BISYNC compatible. In
combination with SD’'s COSMOS operating
system (which is included with the MPC-4), this
board makes a perfect building block for a multi-
user system.

101-1504A A & T with COSMOS

. $495.00

Place Orders Toll Free
Continental U.S. Inside California
800-421-5500 800-262-1710

For Technical Inquires or Customer Service call:

213-973-7707

JaDx 1

Computer Products .

4901 W. Rosecrans, Hawthorne, Ca 90250
TERMS of SALE: Cash, checks, credit cards, or
Purchase Orders from qualified firms and institutions.
Minimum Order $15.00. California residents add 6%
tax. Minimum shipping & handling charge $3.00. l
Pricing & availibility subject to change

SFC-55009039F COSMOS on 8" disk $395.00 | I NS i o o o il



Printers

BETTER THAN EPSON ! - Okidata

Microline 82A 80/132 column, 120 CPS, 9 x 9 dot
matrix, friction feed, pin feed, adjustable tractor feed
fremovable), handles 4 part forms up to 9.5" wide, rear &
bottom feed, paper tear bar, 100% duty cycle/200,000,000
character print head, bi-directional/logic seeking, both
serial & parallel interfaces included, front panel switch &
program control of 10 different form lengths, uses
inexpensive spool type ribbons, double width & condensed
characters, true lower case descenders & graphics

PRM-43082 with FREE tractor .... $539.95

Microline 83A 132/232 column, 120 CPS, handles
forms up to 15" wide, plus all the features of the 82A.
PRM-43083 with FREE tractor .... $749.95

PRA-27081A Applecard ............ $39.95
PRA-27082A Apple cable ............ $19.95
PRA-27087A TRS-80 cable .......... $24.95
PRA-43080 Extra ribbons pkg. of 2 ... $9.95

INEXPENSIVE PRINTERS - Epson
MX-70 80 column, 80 CPS, 5 x 7 dot matrix, adjustable
tractor feed, & graphics
PRM-27070 List $459 .............. $399.95

MX-80 80 column, 80 CPS, bi-directional/logic seeking
printing, 9 x 9 dot matrix, adjustable tractor feed, & 64
graphics characters

PRM-27080 List $645 .............. $469.95

MX-80FT same as MX-80 with friction feed added.
PRM-27082 List $745 .............. $559.95

MX-100 132 column, correspondence quality, graphics,
up to 15" paper, friction feed & adjustable tractor feed,9x 9
dot matrix, 80 CPS.

PRM-27100 List $945 .............. $759.95
PRA-27084 Serial interface .......... $69.95
PRA-27088 Serial intf & 2K buffer .. $144.95
PRA-27081 Applecard .............. $74.95
PRA-27082 Apple cable ............. $22.95
PRA-27086 IEEE 488 card $52.95
PRA-27087 TRS-80 cable ............ 832.95
PRA-27085 Graftrax Il .............. $95.00
PRA-27083 Extraribbon ............ $14.95

NEC 7700 & 3500

NEC Spinwriter w/Intelligent Controller
Standard serial, Centronics parallel, and current
loop interfaces ® Selectable baud rates 50to0 19,200
e Automatic bidirectional printing e Logic
seeking e 650 character buffer with optional 16K
buffer ® 55 characters per second print speed ®
Comes with vertical forms tractor, ribbon, thimble
and cable e Diablo compatible software e
Available with or without optional front panel

PRD-55511 1K no front panel .... $2795.00
PRD-565512 6K no front panel .. $2895.00
PRD-55515 1K w/front panel ... .. $2995.00
PRD-55516 16K w/front panel ... $3095.00

Intersell NEC 3500Q
New from NEC - the 3500 series Spinwriters.
Incorporates all the features and reliability of the
5500 and 7700 series Spinwriters into an
inexpensive 30 CPS letter quality printer with an
optional bi-directional tractor assembly.

PRD-55351 3500Q 1K ............ $1995.00
PRD-55352 3500Q 16K ........... $2095.00
PRA-55100 Deluxe tractor option .. $300.00
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Computer Products

Accessories for Apple

16K MEMORY UPGRADE
Add 16K of RAM to your TRS-80, Apple, or Exidy in just
minutes. We've sold thousands of these 16K RAM
upgrades which include the appropriate memory chips (as
specified by the manufacturer), all necessary jumper
blocks, fool-proof instructions, and our I year guarantee.
MEX-16100K TRS-80 kit
MEX-16101K Apple kit .............. $25.00
MEX-16102K Exidy kit

16K RAM CARD - for Apple 11

Expand your Apple to 64K, 1 year warranty
MEX-16500A Save $§70.00 ! ....... $129.95

Z-80* CARD for APPLE
Two computers in one, Z-80 & 6502, more than doubles the
power & potential of your Apple, includes Z-80* CPU card,
CP/M 2.2, & BASIC-80

CPX-30800A A&T $299.95

8" DISK CONTROLLER
New from Vista Computer, single or double sided, single or
double density, compatible with DOS 3.2/3.3, Pascal, & CPM
2.2, Shugart & Qume compatible

IOD-2700A A&T ................. $499.95

2 MEGABYTES for Apple II
Complete package includes: Two 8" double-density disk
drives, Vista double-density 8" disk controller, cabinet, power
supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal
compatible.

1 MegaByte Package (Kit) ....... $1495.00
1 MegaByte Package (A & T) ..... $1695.00
2 MegaByte Package (Kit) ........ $1795.00

2 MegaByte Package (A& T) ........ $19.95

CPS MULTICARD - Mtn. Computer
Three cards in one! Real time clock/ calendar, serial interface,
& parallel interface - all on one card.

10X-2300A A& T $199.95

AIO, ASIO, APIO - S.S.M.

Parallel & serial interface for your Apple (see Byte pg 11)

101-2050K Par & Ser kit ........... $139.95
I0I-2050A Par & Ser A& T ....... $169.95
101-2052K Serial kit ................. $89.95
I0I-2052A Serial A& T ............. $99.95
101-2054K Parallel kit ............... $69.95
101-2054A Parallel A& T ........... $89.95

A488 - S.S.M.
IEEE 488 controller, uses simple basic commands,
includes firmware and cable, 1 year guarantee, (see April
Byte pg 11)
I0X-7488A A&T ................. $399.95

Modems
CAT MODEMS - Novation

CAT 300 baud, acoustic, answer/orginate
IOM-5200A List $189.95 $149.95

D-CAT 300 baud direct connect, answer/orginate
IOM-5201A List $199.95 $169.95

AUTO-CAT Auto answer/orginate, direct connect
IOM-5230A List $299.95 $239.95

Apple-CAT - Novation
Software selectable 1200 or 300 baud, direct connect. auto-
answer auto-dial, auxiliary 3-wire RS232C serial port for

printer.
$325.00

SMARTMODEM - Hayes

Sophisticated direct-connect auto-answer/auto-dial modem,
touch-tone or pulse dialing, RS-232C interface, programmable
IOM-5400A Smartmodem .......... $269.95

Single Board Computer

A

AIM-65 - Rockwell
6502 computer with alphanumeric display, printer, &
kevboard, and complete instructional manuals

CPK-50165 IKAIM ............... $424.95
CPK-50465 4K AIM ............... $474.95
SFK-74600008E 8K BASIC ROM .. $64.95

SFK-64600004E 4K assembler ROM $43.95
PSX-030A Power supply ............
ENX-000002 Enclosure .............
1K AIM, 8K BASIC, power supply, & enclosure
Special package price $649.95

Z-80 STARTER KIT - SD Systems
Complete Z-80 microcomputer with RAM, ROM, 1/0,
keyboard, display, kludge area, manual, & workbook
CPS-30100K KIT $299.95
CPS-30100A A& T $469.95

SYM-1 - Synertek Systems
Single board computer with 1K of RAM, 4K of ROM, key-pad,
LED display, 20ma & cassette interface on board.

CPK-50020A A&T ............... $249.95

Video Monitors

HI-RES 12" GREEN - Zenith

15 MHz bandwidth, 700 lines/inch, P31 green phosphor,
switchable 40 or 80 columns, small, light-weight & portable.

VDM-201201 List price §150.00 .... $118.95
Leedex / Amdek
Reasonably priced video monitors
VDM-801210 Video 100 12" B&EW .. $139.95

VDM-801230 Video 100-80 12" B& W $179.95
VDM-801250 12" Green Phospor . ... $169.95
VDC-801310 13" Color I ........... $379.95

12” COLOR MONITOR - NEC

Hi-res monitor with audio & sculptured case

VDC-651212 Color Monitor $479.95
12" GREEN SCREEN - NEC

20 MHz, P31 phosphor video monitor with audio,
exceptionally high resolution - A fantastic monitor at a
very reasonable price

VDM-651200 Special Sale Price

Video Terminals
AMBER SCREEN - Volker Craig

Detachable keyboard, amber on black display, 7 x 9 dot
matrix, 10 program function keys, 14 key numeric pad, 12"
non-glare screen, 50 to 19,200 baud, direct cursor control,
auxiliary bi-directional serial port

VDT-351200 List $795.00 $645.00

VIEWPIONT - ADDS
Detachable kevboard, serial RS232C interface, baud rates
from 110 to 19,200, quxiliary serial output port, 24 x 80 display,

VDT-501210 Sale Priced .......... $639.95
TELEVIDEO 950
VDT-901250 List $1195.00 ........ $995.00

DIALOGUE 80 - Ampex

VDT-230080 List $1195.00 $895.00




Computer Products

S-100 CPU Boards

S-100 RAM Boards

Disk Drives

THE BIG Z* - Jade
2 or 4 MHz switchable Z-80* CPU with serial 1/0,
accomodates 2708, 2716, or 2732 EPROM, baud rates from
75 to 9600

CPU-30201K Kit .......ccoovvvinve $139.95
CPU-30201A A&T ............... $189.95
CPU-30200B Bare board ............ $35.00

2810 Z-80* CPU - Cal Comp Sys
2/4 MHz Z-80A* CPU with RS-232C serial 1/ O port and on-
board MOSS 2.2 monitor PROM, front panel compatible.
CPU-30400A A& T $269.95

CB-2 Z-80 CPU - S.S.M.
2or4 MHz Z-80 CPU board with provision for up to 8K of
ROM or 4K of RAM on board, extended addressing, IEEE
S-100, front panel compatible.
CPU-30300K Kit ..................
CPU-30300A A&T ...............

$239.95
$299.95

S-100 PROM Boards

PROM-100 - SD Systems
2708, 2716, 2732 EPROM programmer w/software
MEM-99520K Kit $189.95
MEM-99520A A& T............... $249.95

PB-1 - S.S.M.
2708, 2716 EPROM board with built-in programmer
MEM-99510K Kit ................. $154.95
MEM-99510A A& T ............... $219.95

EPROM BOARD - Jade
16K or 32K uses 2708's or 2716's, 1K boundary
................... $79.95
$119.95

MEM-16230K Kit
MEM-16230A A&T...............

S-100 Video Boards

VB-3 - S.S.M.

80 characters x 24 lines expandable to 80 x 48 for a full page
of text, upper & lower case, 256 user defined symbols, 160 x
192 graphics matrix, memory mapped, has key board
input.

I0V-1095K 4 MHz kit ............. $349.95
IOV-1095A 4 MHz A &T .......... $439.95
I0V-1096K 80 x 48 upgrade ........ $39.95

VDB-8024 - SD Systems
80 x 24 1/0 mapped video board with keyboard 1/0, and
on-board Z-80A*

IOV-1020A A&T

VIDEO BOARD - S.S.M.
64 characters x 16 lines, 128 x 48 matrix for graphics, full
upper/lower case ASCII character set, numbers, symbols,
and greek letters, normal/reverse/blinking video, S-100.

$459.95

IOV-1051K Kit .................... $149.95
IOV-1051A A&T ................. $219.95
IOV-1051B Bare board .............. .

ISO-BUS - Jade

Silent, simple, and on sale - a better motherboard
6 Slot (5%4" x 8%")

MBS-061B Bare board ............... $19.95

MBS-061K Kit .......... e $39.95

MBS-061A A&T .................... $49.95
12 Slot (9%" x 8%")

MBS-121B Bareboard ............... $29.95

MBS-121K Kit ..o, $69.95

MBS-121A A&T .................... $89.95
18 Slot (14%" x 8%")

MBS-181B Bare board ............... $49.95

MBS-181K Kit ...............o0ien. $99.95
MBS-181A A & T ovnemnnnnus

MEMORY BANK - Jade
4 MHz, 5-100, bank selectable, expandable from 16K to 64K

MEM-99730B Bare Board ......... .. $49.95
MEM-99730K Kit no RAM ........ $199.95
MEM-32731K 32K Kit ............. $239.95
MEM-64733K 64K Kit ............. $279.95
Assembled & Tested .............. add $50.00

64K RAM - Calif Computer Sys
4 MHz bank port / bank byte selectable, extended
addressing, 16K bank selectable, PHANTOM line allows
memory overlay, 8080 / Z-80 / front panel compatible.
MEM-64565A A&T............... $575.00

64K STATIC RAM - Mem Merchant
64K static S-100 RAM card, 4-16K banks, up to 8MHz
MEM-64400A A& T $789.95

32K STATIC RAM - Jade
2 or 4 MHz expandable static RAM board uses 2114L's

MEM-16151K 16K 4 MHz kit ...... $169.95
MEM-32151K 32K 4 MHz kit ...... $299.95
Assembled & tested ............... add $50.00

16K STATIC RAM - Mem Merchant
4 MHz 16K static RAM board, IEEE S-100, bank selectable,
Phantom capability, addressable in 4K blocks, "disable-able”
in 1K segments, extended addressing, low power

MEM-16171A A& T $164.95

S-100 Disk Controllers

DOUBLE-D - Jade
Double density controller with the inside track, on-board Z-
80A*, printer port, IEEE S§-100, can function on an
interrupt driven buss

IOD-1200K Kit ......oovvvvveninnnn $299.95
IOD-1200A A&T ................ $375.00
I0D-1200B Bare board .............. $59.95

DOUBLE DENSITY - Cal Comp Sys
514" and 8" disk controller, single or double density, with
on-board boot loader ROM, and free CP/M 2.2* and
manual set.

IOD-1300A A&T ................. $374.95

S.P.I.C. - Jade
Our new 1/0 card with 2 SI0's, 4 CTC's, and 1 PIO
101-1045K 2 CTC's, I 810, 1 PIO .. $179.95
I0I-1045A A&T .................. $239.95
101-1046K 4 CTC's, 2 SI0's, I PIO $219.95
I01-1046A A&T .................. $299.95
101-1045B Bare board w/ manual ... $49.95

1/0-4 - S.S.M.

2 gerial 1/0 ports plus 2 parallel 1/0 ports
I0I-1010K Kit .........covvvviinnn. $179.95
IOI-1010A A&T .................. $249.95
101-1010B Bare board

S-100 Mainframes

MAINFRAME - Cal Comp Sys

12 slot §-100 mainframe with 20 amp power supply

ENC-112105 Kit
ENC-112106 A& T

$329.95
$399.95

DISK MAINFRAME - N.P.C.
Holds 2 8" drives and a 12 slot S-100 system. Attractive
metal cabinet with 12 stot motherboard & card cage, power
supply, dual fans. lighted switch, and other professional
features
ENS-112325 with 25 amp p.s.

$699.95

Handsome metal cabinet with proportionally
balanced air flow system ® Rugged dual drive
power supply ® Power cable kit ® Power switch,
line cord, fuse holder, cooling fan ® Never-Mar
rubber feet ® All necessary hardware to mount 2-
8" disk drives, power supply, and fan ® Does not
include signal cable

Dual 8" Subassembly Cabinet
END-000420 Bare cabinet ........... $59.95
END-000421 Cabinet kit $225.00
END-000431 A& T $359.95

8" Disk Drive Subsystems
Single Sided, Double Density
END-000423 Kit w/2 FDI100-8Ds . $924.95
END-000424 A & Tw/2 FD100-8Ds $1124.95

END-000433 Kit w/2 SA-801Rs . $999.95
END-000434 A & T w/2 SA-801Rs $1195.00

8" Disk Drive Subsystems
Double Sided, Double Density

END-000426 Kit w/2 DT-8s ...... $1224.95
END-000427 A & Tw/2 DT-8s ... $1424.95
END-000436 Kit w/2 SA-85IRs .. $1495.00
END-000437 A & T w/2 SA-851Rs $1695.00

QUME DT-8

8" Double-Sided, Double-Density Disk Drive
1 Drive ... $524.95 each
2 Drives $499.95 each
10 Drives $479.95 each

Jade Part Number MSF-750080

Shugart S01R

8" Single-Sided, Double-Density Disk Drive

1 Drive $394.95 each

2 Drives $389.95 each
Jade Part Number MSF-10801R

SIEMENS 8"

8" Single-Sided, Double-Density Disk Drive

1 Drive ... $384.95 each
2 Drives $349.95 each
10 Drives $324.95 each

Jade Part Number MSF-201120

MPI B-51

5'4" Single-Sided, Double-Density Disk Drive

1 Drive $234.95 each
2 Drives $224.95 each
10 Drives $219.95 each

Jade Part Number MSM-155100

END-000213 Case & power supply .. ... $74.95




An Introduction to the

C Programming Language (Partll)

by David A. Gewirtz

In this, the second in a two-part series, the author evaluates
C compiler implementations.

There are a number of things to consider when comparing
different implementations of a single language. Usually
the most efficient way to evaluate what is best for a
particular purpose is to look at all of them together.

In any computer-related operation, speed considerations
are important, so one thing to check is the execution
speed of programs. Additionally, to anyone who will be
using the compiler often, speed of compilation is very
important. No one likes waiting hours to see the results of
the latest program modification.

Since implementations of a language vary, it is very
important to see how close an implementation is to the
"standard” language specification. It could be a near
match, but leave out some important features. An analogy
can be seen in the S-100 bus. A memory board may be
“close” to the standard, but it wouldn’t be of much use if
the manufacturer just happened to leave out the fifth
address line. Similarly, many features of a language can
be left out without ill effect, but most key features should
be included.

Finally, cost and system size are very important. You
may not have a need for a very expensive compiler or
may not be able to afford one. If you only have 32K bytes
of memory in your system, a compiler that requires a
minimum of 56K will be of little use unless you upgrade.
Somewhatrelated to system size is the size of acompiled
program. It's important to know just how much overhead
each completed program has to lug around to work prop-
erly.

In order to compare the C compilers reviewed here,
several tests were made. The results are shown in the
charts and tables in this article. However, they require a
brief description to actually understand them.

David A. Gewirtz, 38-67 Taylor Rd., Fairlawn, NJ 07410.
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First, there is the problem of testing execution speed
of the code generated by the compiler. Many benchmark
tests run a series of programs through loops that repeat a
number of different numerical and floating point calcula-
tions. This is not good for a systems language such as C.
The six programs used in this performance evaluation
(PE) test most of the features of C in such a way as to gain
a good understanding of each compiler's internal operation.
Each program loops through a set of simple operations
that tests that particular feature. The first program (PE1)
is a simple counting loop with no operations inside the
loops. Since the tiny-c and Small-C compilers have not
implemented “for” loops, the tests for those compilers

Small-C is great as an inexpensive
alternative to assembler and for the
person who wants to experiment
with an inexpensive compiler.

use the “while" structure. BDS C and Whitesmiths C do
use the “for” structure. The next test, PE2, performs
integer calculations inside a simple counting structure
and tests how fast each compiler can perform the
mathematical functions of addition, subtraction, multipli-
cation and division. PE3 tests the execution speed of
“if/then” statements. It's important to see how fast a
compiler can evaluate a conditional expression and follow
a path. To keep everything consistent, each path does
the same thing, if taken. Since a large portion of C programs
make extensive use of pointers and indirection, this is
another very important thing to test in PE4. Finally, C
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programs are very block-structured, and use functions
extensively. The final two tests examine the speed at
which functions are called, both with (PE6) and without
(PES5) argument passing. In order to be sure of the integrity
of the run-time measurements, three measurements were
taken from three runs of each program for each compiler.
The results were taken from three runs of each program

The Whitesmiths compiler is useful
mostly to someone who is designing
large, portable systems. A program
written in Whitesmiths Con CP/M is
portable to the VAX, PDP-11, LSI-11,
and 68000. It also contains the
entire C syntax.

for each compiler, then averaged together to come up
with the final run time listed. All tests were made with a
digital stop watch. All of the tests were done on a 60K
byte double density disk 8" disk system using a Z80-A
microprocessor running at a 4MHz clock speed.

Generally, both the BDS and Whitesmiths C compilers
execute programs at about the same speed. Whitesmiths
is faster at simple counting, conditional evaluation, and
indirection. BDS is faster at integer calculation and function
calling, both with and without arguments. The most
significant difference is in the area of the integer calcula-
tions. While the integer calculation test on the BDS takes
about one third as long as the counting loop, the same
test compiled with the Whitesmiths takes longer than the
counting loop. Although untested, this would imply that
floating point calculations might also be rather slow. These
tests tie BDS C and Whitesmiths C for the first place
position in the execution speed tests. It's interesting to
note that the Whitesmiths C compiler is written in C, while
BDS C is written in 8080 assembler code.

The $15 Small-C compiler is the runnerup in the speed
tests. Itis about one-half the speed of BDS and Whitesmiths.
For a very inexpensive compiler, this is a real winning
point.

Last in the speed trials comes the tiny-c Two compiler.
It averages thirty times slower than BDS and Whitesmiths
together and twenty-two times slower than the speeds of
all of the other three compilers averaged together. Although
faster than the tiny-c interpreter, this compiler is not as
fast as one would expect it. The longest running test
program of the other three compilers (PE4 on Small-C)
took 9 minutes, 24 seconds to execute. This same program
took two hours and twenty-seven minutes to execute
using the tiny-c TWO compiler. This is quite a difference,
even without considering the fact that Small-C is $15 and
tiny-c TWO is $250.

The next thing tested was the speed of compilation.
These tests measured the time it took to go from source
code to executable object code, including assembly and
linkage if necessary. The fastest was BDS C, with an
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average compile and link time of 29.7 seconds. This is
even faster than the Digital Research MAC Macro
Assembler would assemble the code produced by Small-
C. The second fastest was tiny-c TWO, pulling up from
last place in the execution speed runs to second place
with an average 63 second compile/link time. Obviously,
they should have the compiler spend more time to produce
faster code. Next in line was Small-C. This was interesting
to measure as the compilation time was measured from
the Small-C compiler. Assembly of the assembler source
code produced by the compiler and load time of the hex
file produced also had to be measured. Together the
whole thing totaled about a three and one-half minute
compilation and linkage time. Finally, bringing up the
rear is the Whitesmiths C compiler. Whitesmiths takes an
average of 246.3 seconds (just over four minutes) to
compile and link a program. Most of this time, about three
minutes, was spent in the linkage stage. | suspect this is
because it has over one hundred and sixty functions that
the linker must sift through.

The last type of empirical measurement was final object
file size. These measurements were taken by using the
CP/M STAT command. The results are formatted in terms
of records and K's of bytes. The least amount of space
was taken up by tiny-c TWO, with about two records and
2K bytes. The space used by tiny-c TWO is so small
because the entire run-time system, usually included
with the object code, is included in the separate shell
module used to run the programs. Predictably, next in
line are Small-C programs. Following that is BDS C and
finally, with much larger object code files than all of the
others, are the programs generated by Whitesmiths. The
size of the object file is usually dependent on how powerful
the implementation is and how much support software
must be carried along. It does however, seem that the
Whitesmiths files are still a bit larger than they need be.

Looking at all of this information, it is very difficult to
come up with any definite winners or losers. Each different
implementation has its advantages and disadvantages.
Whitesmiths is a complete implementation and is as fast
as BDS C, but it takes a long time to compile and its
purchase price is high. Small-C lacks many features, but

The BD Software C compiler seems
to be with the most universal
appeal. At $145, it is a relatively
inexpensive, quality compiler. It is
fast, easy to use, and fairly
complete.

is fast and very inexpensive. Tiny-c TWO is slow, but
comes with impressive documentation, is a terrific learning
tool, and works very well with its interpreter as a develop-
ment tool.

Fortunately each of the four compilers seems to appeal
to a certain type of user with only minimal overlap. Small-
Cis great as an inexpensive alternative to assembler and
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Introduction to C, continued...

Storage Classes
I- Storage
Class BDSC Small-C  Tiny-c TWO Whitesmiths C
Compiler Test Results extern X X X
o = auto X X
B al static
BDS C register . §
Average Compilation and Linkage Time: 29.7 seconds typedt X
Average Final Program Size: 26 recs 4K bytes Run-time .
(seconds) — ———
PE1.~ Simple Counting Loop. .. i vivasimse somsmesmmns 22.5
PE2 - Simple Count and Integer Calculation........... 8.0 =Data Types —-ﬂ
PE3 - Conditional Evaluation. . ....................... 7.5 )
PE4 - Indirectional (Pointer) Operations. . ........... 256.8 Data Types BDSC Small-C  Tiny-cTWO Whitesmiths C
PES - Simple Function Calling (no arguments). ....... 38.1 char ;(( i § §
PE6 - Function Calling with Argument Passing....... 87.7 :gtng g .
float X
Small-C double X
struct X X
Average Compilation and Linkage Time: 203 seconds union X X
Compilation (C80): 155.5 seconds Po'nte"flo ; § § X
Assembling (MAC): 38.2 seconds arayo X
Loading (LOAD): 7.8 seconds
Average Final Program Size: 19 recs 4K bytes undimg =Unary Operators e
(seconds) gnaryt it .
X . perator BDSC Small-C Tiny-c TWO esmiths
PE1 - S]mple Counting Loop........... A S 491 - b X (i:_lp”cm 3
PE2 - Simple Count and Integer Calcualtion. . ......... 41.4 &% X X X X
PE3 - Conditional Evaluation. . RS 15.2 +X X X X
PE4 - Indirection (Pointer) Operatlons .............. 564.9 X X X X X
PES5 - Simple Function Calling (no arguments). . ....... 55.7 + +X X X X X
PE6 - Function Calling with Argument Passing. .. ....123.0 =X X X X X
X+ + X X X X
T X=- X X X X
Tiny-c TWO ',\' N % : >
Average Compilation and Linkage Time: 63 seconds ('txype-name)x A X ;:
Average Final Program Size: 2 recs 2K bytes sizeof x X X
Run-time sizeof (type-name) X
(seconds) X
PE1 - Simple CountingLoop. . ..................... 688.0
PE2 - Simple Count and Integer Calculation. . ....... 166.0
PE3 - Conditional Evaluation. .. .................... 186.0 =Binary Operators
PE4 - Indirection (Pointer) Operations. ... ......... 8820.0 Binary
PES5 - Simple Function Calling (no arguments). ...... 1168.0 Operator BDSC Small-C Tiny-c TWO  Whitesmiths C
PE6 - Function Calling with Argument Passing. ... .. 1973.0 X"y X X X X
xly X X X X
X%y X X X X
Whitesmiths C ;_;y i ; i i
fii s i ; x <Ly X X X X
Average Compilation and Linkage Time: 246.3 seconds X >y X X X X
Average Final Program Size: 123 recs 16K bytes x< y X X X X
Run-time x>y X X X X
(seconds) X< =y X X X X
PE1 - Simple Counting Loop. . s wres s 5 10:9 X >=Y X X X X
PE2 - Simple Count and ]nteger Calculation. .. ... 17.1 a==1 )’é i i §
PE3 - Conditional Evaluation. T :;&;V ¥ “ : 3
PE4 - Indirection (Pointer) Operatlons son spwidd ], 4 XAy X X X X
PES5 - Simple Function Calling (no arguments) ........ 47 1 x|y X X X X
PE® - Function Calling with Argument Passing. . ... .. 98.3 X&&Y X X
R S x|y X X
e i e e S e S i e t7% 1y X X
| xX=y X X X
x*=y X X
xl=y X X
-FFunctions of the C Language gt : -
X-=y x X X
Function BDSC Small-C Tiny-c TWO  Whitesmiths C X< =Y X X
do/while X X X >>=Yy X X
for X X x& =y X X
goto X X Xh=y X X
if/else X X X X xl=y | X X
switch/case X X
while X X X X
return X X X X *BDS-C and Whitesmiths C use the “OP =" shorthand while Small-C
break X X X X and TIny-C do not. However, these operations can be accomplished
default X X in Small-C and Tiny-C in the standard manner.
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for the person who wants to experiment with an inexpensive
compiler. Since it comes with source code, it can be
extensively modified by any "hacker.” The Whitesmiths
compiler is useful mostly to someone who is designing
large, portable systems. A program written in Whitesmiths
C on CP/M is portable to the VAX, PDP-11 LSI-11, and
68000. It also contains the entire C syntax. Tiny-c TWO is
best for someone who still wants to learn, and also upgrade
from an interpreter to a compiler. And, it comes with
complete source code and a user-modifiable command
processing shell. The BD Software C compiler seems to
be the one with the most universal appeal. At $145, itisa
relatively inexpensive quality compiler. It is fast, easy to
use, and fairly complete. | have been using the compiler
for quite some time and have found everything imple-
mented that | really needed, with the possible exception
of the static data type.

All of these compilers generated error messages during
compilation and linkage. Although they were adequate
and accurate, not one would win an award for clarity.
Error messages are supposed to give useful information
about errors to the programmer to help debug programs.
Also, it would be nice to have a listing of all error messages
in the manual with coherent explanations of what the
messages mean. The tiny-c manual was closest to this.

While we're critiquing manuals, | would like to see a
complete specification of the program, language, or utility
on the first page. This description should include the
minimum amount of memory needed, the version number,
and the address and phone number of the folks to call for

help. One last thing that | would like to see with these,
and all other higher level compilers on micros, are
debugging aids. Big machines have debugging programs
that allow tracing through the high level language
statements, placing breakpoints, changing values, and
so on. Instead of looking in SID (Digital Research’s
“Symbolic Instruction Debugger”) for an ‘'LDA A,var', it
would be nice to have a breakpoint at ‘a=var'. The closest
tothis is BDS, which generates asimple table acceptable
to SID.

An interesting thing about these compilers is their quality.
Although some of them may be faster or slower than the
others, and may be missing some features | would like to
see, they are all well-executed products. The compilers
are complete and well thought-out. They are accompanied
by reasonable documentation, although the documentation
from Whitesmiths was an experience.

Finally, | found the customer service people from all of
the companies to be very helpful. One minor note is that
they did know | was reveiwing their compilers, so I'm
not sure how | would have been treated otherwise. | also
cannot testify to the quality of customer support at Lifeboat
Associates, the distributor of BDS C. | dealt directly with
Leor Zolman, the author, who was extremely helpful.
One final observation concerns both Tom Gibson of tiny-
c associates and Leor Zolman of BD Software. | have
spoken with many people who have also dealt with them,
and have learned that they have very good reputations.
BDS C, Small-c, tiny-c TWO, and Whitesmiths C have all
impressed me immensely. [ ]

Source Code!

The Q/C compiler includes the full source code for a major
extension to Ron Cain’s Small-C:

® For, switch/case, do-while, goto

@ Assignment operators

@ Improved code generation

® Command line arguments (argv and argc)

@ Conditional and comma operators

@ 1/0 redirection

® /0O library written in C

® Generates code for M80 (or ASM or MAC)

Q/C does not include float, double, long, unsigned or short;
static externals; initializers; sizeof; typedef; casts; structures and
unions; multidimensional arrays; #ifdef, #if, #undef, #line.

For only $95 (including shipping in the US and Canada) you
get the full source code and a runnin% compiler with sample
programs on disk, along with a well-written user manual.
(Requires 48K CP/M system.)

We also sell CW/C, a C compiler which runs on a 56K CP/M
system. It supports structures, unions, multidimensional arrays,
#ifdef, and will selectively search “source library” files for
functions used by your program. The /O library for CW/C is
written almost entirely in assembler. CW/C costs $75, and does
not include source code for the compiler.

CW/C and Q/C both grew out of Small-C, but were
developed independently. Jim Colvin of Quality Computer
Systems implemented Q/C. We are offering Q/C for the many
Small-C fans that want the source code to an extended compiler.
(We still distribute the original Small-C source code on disk for
only $17).

CA residents add 6% tax. Visa and MasterCard welcome.

The CodeWorks Box 550, Goleta, CA 93116 805-683-1585
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INFOSOFT Has a Better Way

FULLY INTEGRATED "C” AND
ASSEMBLER DEVELOPMENT
TOOL KIT

FEATURING
INFOSOFT'S
I/SAL™
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Introduction to C, continued...

/%

x/

maind)
»

x/

main()

x/

main()
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BDS C Evaluation Programs

Ferformance Evaluation Frogram #1
Simple Counting Loops

(BDS C)

int i, Jf

printf("Start of Run\n");

for (i=1; i!'=5000; ++i)

<
for (j=1; J!'=100} ++;)
3

b

printf{("End of Run\n'")}

Ferformance Evaluastion Frogram #2
Simple Count and Integer Calculation

(BDS C)

int 1, j, k, 1}
printf("Start of Run\n");
for (i=1} i!=30000; ++i)
€

J = (5X607+7)/32;
k = (j+47)%61}

>
printf("End of Run\n");

Ferfarmance Evaluation Program #3

Conditionals
(EDS C)
int i, §¢
printf("S§tart of Run\n")}
J = 25003

for (i=1§ i!=30000; ++i)
ks

if (i < j)
<

J = 2500}
>
else
€

J = 25003
3
if i > j)
<

J = 2500;
>
else
<

4 = 2500}
>
if (i <= j)

J = 2500}
>
else
<

J = 25003
>
if (4 »= j)
<

J = 25003
2
else
£

J = 25003
>

3
printf("End of Run\n")}

/%
Feformance Evaluation Program #4
Fointer Operations
(BEDS C)
x/
main()
<
char arry[128], xptr}
int i}
printf("Start of Run\r")}
for (i=1} i!=30000; ++i)
<
ptr = arry}
while (ptr!=arry+128)
ks
Xptr = ‘X’}
++ptri
>
el
printf("End of Ruri\n'")}
>
/%
Ferformance Evalustion Program #5
Simple Function Calling (no arguments)
(BDS C)
x/
main()
int i, j3
printf("Start of Run\n")}
for (i=1; i!=5000; ++i)
<
for (j=1} !'=1003 ++j)
func1();
5 3
printf("End of Run\n")}
¥
funcl1d)
<
func2 ()}
>
func2()
<
T
/%
Ferformance Evaluation Frogram #6
Function Calling with Argument FPassing
(EDS C)
x/
maind)
int i, Js ky 13
printf("Start of Run\n")}
for (i=1; i!=5000} ++i)
<
for (j=1} j'=1003 ++j)
<
k = funcld(j)}
bl
>
printf("End of Run\n")}
- |
funci(n)
int nj
<
int m}
M = func2dind}
return m}
¥
func2(z)
int =}
<
return z}
>

MICROSYSTEMS
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/%
Ferformance Evaluation Progaram #1
Simple Countina Loops
(Small-C)
x/
main()
int i, Jj
puts("Start of Rum\n")}
i =13
while (i != 5000)
<
J o= 14
while (j !'= 100)
<
i}
>
it
¥
puts("End of Run\n")}
>
/x
Ferformance Evaluation Frogram #2
Simple Count and Integer Calculation
(8mall-C)
x/
main()
£
int i, Jjy» ky 1}
puts("Start of Run")}
i=13
while (i != 30000)
<
J = (9x607+47)/323
k = (j*47)%613
++i}
puts("End of Run")}
>
/%
Ferformance Evaluastion Froaram #3
Conditionals
{Small-C)
x/
Mmain()
€

Small-C Evaluation Programs

int i, J3
puts("Start of Run'")}
J = 2500%

i=13}

while (i!=30000)

<

if (i < §)
€

J = 2500}
>
else
<

J = 25003
>

if (i > J)

J = 25003
>
else
€

J = 2500;
3
if (i o= )
€

J = 2500;
;152
£

J = 2500}
if (1 »= )
L

J = 2500;
>
else

J = 25003
)
++i}

¥
puts("End of Run')}
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MICROANMGELO HARD COPY

y. 00
[

=1
[=]
<% T
] H %
+
= i
. |
= 1
i
1
=
= ~ i
J*u"‘fp 5 \
= Jh J&ﬁ*
=2 Honay
.00 .21 N0 .60 . B0 1
SPRINT - A SCREEN PRINTING FROGRAM
S-PLOT — A SCREEN PLOTTING PROGRAM
LABORATORY COMPUTER SYSTEMS, INC.
139 Main Street, Cambridge, MA 02142
(617) 547-4738
SOFTWARE*
ORDER
CODE DESCRIPTION LIST
COMPLETE BUSINESS
ST ACCOUNTING SOFTWARE $250
Includes source code in CBASIC2 for General
Iﬁggcflrl' ?ﬁgg:n[w;tstF’a),rpablef,1 Accounts Receivable,
ll ntry, ia-
tion of Capital Gocsés, qu:FIiansgeLCJ)srtdsers' Pecrecls
SA Osborne GIL, A/R, AIP $450
SB Osborne Payroll w/Cost Accounting $150
SCA  EDS Inventory for Osborne A/R-A/P w/District $400
SCB  EDS Inventory f it
Fu;cl%V:sn ory for Osborne A/R-A/P wio District $250
SP MAGSAM IV indexed sequential file system. $295
sQ PRISM ADS Data base management system $795
SR PRISM IMS Data base management system $495
Terms: A. Cash, Check, Money Order, C.0.D.—20% Discount
B. Master Charge or Visa—15% Discount
*Software products require CBASIC2 for operation.
EXECUTIVE DATA SYSTEMS
post office box 205
roselle park, new jersey 07204
(201) 241-4887
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Introduction to C, continued...

/%
Feformance Evalustion Frogram #4
Fointer Operations
(Small-C)
x/
main()
£
char arryl1281, *ptr}
int i}
puts("Start of Run");
i=13
while (i != 30000>
ptr = arry}
while (ptr'!=arry+128)
xptr = X7}
++pir}
)
++i}
>
puts(“End of Run")}
o
/x
Ferformance Evaluation Frogram #5
Simple Function Calling (no arguments)
(Small-C)
x/
Maind)
int i,
puts ("Start of Run')}
i =13
while (i!=5000)
o
J=1;
while (,j!=100)
£
funcl ()}
++j}
+
i
>
puts("End of Run")}
b
funcl ()
L
func2()}
>
func2()
<
¥
/%
Performance Evaluation Frogram #6
Function Calling with Argument Fassing
(8mall-C)
x/
maind)
L
int i, Jj, ky 13}
puts("Start of Run'")}
i=13
while (i'!'=5000)
<
J o= 13
while (j!=100)
<
k = funcld(j)}
++J=
>
++if
>
puts("End of Run")}
>

funclin)

int n}
€
int m}
m = func2i(n)}
return m}
hl
funcz(z)
int z}
return z}
>
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Tiny-c TWO Evaluation Programs

/x
/%
/X
Ve

A+

main

Ferformance Evaluation Froagram #1
Simple Countinag Loops

(tiny-c TWD)

int i, J

pl "Start of Run"
io= 13

while (i != S000)
=

J = 13
while (j !'= 100)
C

it
| g
++if

1
pl "End of Run"

Ferformance Evaluation Frogram #2
Simple Count and Integer Calculation

(tiny-c THO)

int i, Js k,y 1

pl "Start of Run"

i=1

while (i '= 30000)

C
J = (5%x407+7)/32
k = (j+47)x61
++1

2 |
pl "End of Run"

Ferformance Evaluation Frogram #3
Conditionals

(ting-c THO)

int i, J}

pl "Start of Run"
J = 25003

i =13

while (1!=30000)
C

if (i< g)
[ 4

J = 25003
]
else
C

J = 2500¢
1
if (i > J3?
C

J = 2500}
)
else
C

J = 2500}
]

J = 25003

J = 25003

J = 2500}

else
L

J = 2500}
]

++i}

]
Pl "End of Run"
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/% Peformance Eveluation Froaram #4
Ve i
/X Fointer Operations
/%
/% (tiny-c THO)
/%
main
C
char arry(128), ptr(0)
int i
pl "Start of Run"
i=1

while (i != 300)
L

ptr = arry}
while {(ptr!=arry+128)

C
ptr(D) = X'} /% Use of pointers in tiny-c /x
++ptr}
1
++1i
b
pl "End of Run"
] &
/% Performance Evaluation Frogram #5
/=
/x Simple Function Callina (no arguments)
/X%
% (ting~c THO)
/%
main
C
int i, J3
pl "Start of Run"
i=13
while (i!=5000)
L
i =13
while (j!=100)
C
funcl()}
++i}
31
++i
hl
pl "End of Run"
pl
funcl
func2()}
]
func2
C
b |
/% Performance Evaluation Frogram #6
/%
/x Function Calling with Argument Fassing
Ve
/% (tiny-c THO)
/=
main
L
int i, 4, k, 1%
pl "Start of Run"
i=13
while (i!'=5000)
C
=13
while (j!=100)
C
k = funcl(jlt
++i}
]
++i}
3
pl "Ernd of Run"
]
funcl
int n
C
int m}
m = funcZin)j
return m}
J
func2
int z
C
return z;j
1
Whitesmiths Evaluation Programs
/%
Ferformance Evaluation Program #1
Simple Counting Loops
(Whitesmiths)
x/
maind)
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int i, J}

putfmt("Start of Run\n')}
for (i=13 i!=5000; ++i)

o

for (j=13 §!=100} ++j)
o

*
putfmt("End of Run\n");

/X
Ferformance Evaluation Frogram #2
Simple Count and Integer Calculation
(Whitesmiths)
x/
maind)
<
int 1, Js ks 1}
putfmt("Start of Rur\n")}
for (i=1} i!=30000; ++i)
J = (5x&07+71/32}%
ko= (j+47) %41}
*
putfut("End of Runin")}
/%
Ferformance Evaluation Program #3
Conditionals
(Whitesmiths)
x/
main()
. ¥
int iy 4}
putfmt("Start of Runi\n")}
J = 2500}
for (i=1; i!'=30000; ++i)
if (i < )
<
J = 2500}
>
else
. 5
Jj = 2500}
s )
if o> B
i
J = 25003
2
else
J = 2500}
2 )
if (i <= j§)
<
J = 2500%
3
else
€
J = 2500}
)
if (4 >= j)
J = 25003
=
else
<
J = 25003
>
o
putfmt{"End of Run\n")}
*
/%
Feformance Evaluation Frogram #4
Fointer Operations
(Whitesmiths)
x/
main()
char arryl[1281, xptr}
int i}
putfmt("Start of Run\n™)j
for (1=13 i!=30000} ++i)
<
ptr = arrd} /% Set pointer to beainning X/
while (ptr!=arry+128) /x of array and count till x/
i /% end. MWhile is used instead x
xptr = 'X’} /x of for as example X/
+4ptr )
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Introduction to C, continued...

>

>
putfmt ("End of Rum\n")}

x>
/%
Ferformance Evaluation Frogram #5
Simple Function Calling (no arguments)
(Whitesmiths)
x/
main()
+
int i, J3
putfmt("Start of Run\n')j§
for (i=1; i!=5000; ++i)
for (j=1} j!=1007 ++j)
funcl ()}
¥
putfmt ("End of Runi\n')}
funcl ()
func2();
>
funez ()

s

*/

mainl)

funcl(n)
int n3

fune2(z)
int z}

Ferformance Evaluation Frogram #6
Function Calling with Argument Fassing

(Whitesmiths)

int iy gy ke 17
putfat("Start of Ruri\n')}
for (i=13 i!=5000}; ++1i)

for (j=1} J!=1003 ++j)

k = funcl(j)}

putfmt("End of Run\n")}

int m}

L]

= func2in)}

return M3

return z}

ATTENTION S-100
USERS, OEMs & ISOs!

MM-103 IS THE ONLY MODEM
FOR YOUR NEEDS!

In previous issues, we listed more than 50 reasons why PMMI MM-103 modems
are superior, along with a list of satisfied users that is now too long to print.
Quality, integrity and low cost have made the MM-103 America’s most popular modem.
PMMI was the first to gain FCC approval and meet |EEE-696 S-100 standards.

You won't find another modem for the S-100 bus with a wider range of Baud rates,
more extensive and controllable software and such an unbeatable warranty.

And since PMMI has eliminated the need for an acoustic coupler or an RS 232 adapter,
your connection is more reliable and you buy no unnecessary hardware.

SO DON'T DELAY!
GO WITH THE MODEM WITH EXPERIENCE!

COMMUNICATIONS
[POTOMAC MICRO-MAGIC, INC.]

For further information, call or write:

Three Skyline Place
5201 Leesburg Pike, Suite 604
Falls Church, VA 22041
[703] 379-9660

Or dial into our 24 hour-a-day Modem Test Center:
[703] 379-0303 (300 Baud)

AFTER ALL..
ALL MODEMS ARE NOT
CREATED EQUAL!

or
BASIC UTILITY SET

B EDITOR — Create & edit a
Basic program using 26
commands. including
GLOBAL locate & change.

® BPRT — Print & cross
reference a Basic program

B BPAK — Pack a Basic
program.

B RE — Rename a disk file.

plus $1.50 shipping.
$69 Calif. Res. add 6%.
h Check. VISA. M.C
@Software Systems

1269 Rubio Vista Road. Altadena. Calif. 91001

CP/M®<IBM
CP/M<DEC
Compatibility with

"REFORMATTER

Exchange data files with most IBM and
DEC equipment through REFORMATTER disk
utilities. With REFORMATTER, you can read
and write IBM 3740 and DEC RT-11 formatted
diskettes on your CP/M system. Programs fea-
ture bi-directional data transfer and full direc-
tory manipulation. ASCII/EBCDIC conversion
provided with CP/M<>1BM.

Each program $195.00 from stock. Specify
CP/M<>1BM or CP/M<+DEC when ordering.

Program Data Sheets and Application
Guide available from Micrdlech Exports, Inc.,
467 Hamilton Ave., Suite 2, Palo Alto, CA
94301 [ Tel: 415/324-9114 OJ TWX: 910-
370-7457 MUH-ALTOS (] Dealer & OEM
discounts available. ZEm @@

CP/M® is a registered trademark of Digital Research.
N

e Tra e
°North Star

LN (213) 791-3202 ]
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A Simple 6 Byte Hexadecimal
ASCII Conversion Routine

by Kelly Smith

Only six bytes of 8080 (or Z80) code can perform a
hexadecimal (0 to F) to ASCIl conversion. Assuming
that the hexadecimal digit is in the A register, then:

hex$toSascii: ; convertlow nibble hex digit
in the
; the A rea., to ASCII character
in the
; A reg.
first add
adjust result, if carry
second add, adjust to ASCII
adjust result, if carry

adi 90h
daa
aci 40h
daa

How does it work? There are two main considerations
for hexadecimal to ASCII conversion: Is the A register
less than ten, or is the A register greater than or equal to
ten?

The first DAA instruction (which operates on the lower
four bits [low nibble]), adjusts the result of the ADI
instruction to less than ten. Then the ACI instruction

Kelly Smith, 3055 Waco St., Simi Valley, CA 93053.

operates on the upper four bits (high nibble) by adding
the carry out of the lower nibble. The second DAA
instruction then adjusts the results of the high nibble to
less than ten.

If the A register is initially less than ten, the first add
results in 9Xh; in this case, the DAA does not affect the
A register. The second add (with carry) results in 9Xh+40h
=DXh (D Hex = 13 Dec). After the second DAA, the
result is 3Xh where “X" is the decimal digits 0 through 9;
thus the ASCII representation for decimal digit 9 results
in 39 hexadecimal.

If the A register is initially ten or greater, the first add
results in 9Xh (same as before), but the result of the
fogst DAA is OYh (i.e., Yh=Xh-10d) and includes the
setting of the carry flag. The next add (with carry) gives
us oYh+40h+1=4Zh, where Z=Y+1. The last DAA has
no effect. The hexadecimal digits 41 to 46 represent the
ASCII alphabetics A to F, for example, let X=10d=Ah,
then Y=X-10d=10d-10d=0 and Z=Y+1=0+1=1. The
result is 41hexadecimal, the ASCII symbol for “A”. This
routine is simpler than the explanation! i3]

Reprinted from CP/M-NET NEWS
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®"Handles all IEEE-488 1975/78 functions
=|EEE 696 (S-100) compatible
= MBASIC subroutines supplied; no BIOS
mods required
arallel ports (8255A-5)
'In ustr1a| quality; burned in and tested

|Dealer inquiries invited)
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Little-Ada* (Part 111)

by Ralph E. Kenyon, Jr.

Little-Ada’s Run-time Interpreter and Source Code.

|

In this instaliment, the author presents the run-time interpreter and source code for Little-
Ada. For background on this subset of the Ada language, please refer to the September/October
1981 issue of Microsystems. The November/December 1981 instaliment of this series
discusses the operation of the run-time interpreter and the compiler. Sample programs are
also included. The final segment of this article, Part 1V, is slated for the March/April 1982

issue, and will present the compiler and object code.

L/l Interpreter Source List

Corgurite 1980 by Ralsh Kenuwon

ogon

3200
3200

3200
3203

0000

3206
320
320E
3212
3216
A21A
321E
3222

C32F3A
C31135

00446976
6973696F
SE20627F
20776572
6F204ESF
742064465
666FEEST
642101100

sLittle-Ada L/0 machine interrertier

iEdited June 21, 1980

iCoruright 1980 by Ralrh Kenuon
iVersion 1547 Re-desidnated L/1 Jan Bi
iStrirred downs no debusd version

REFS SYSTEM.SY
REF Warm
REF WHO
REF WH1
REF Mss
REF USER
REF HEMTOF
REF Ret
REF Dio
REF Err
REF FILE
REF Ovrto
REF CMFTR
REF Ioret

REFS

iLibrary file
sWarmstart

sConsol Char in
jConsol Char oul
iMessade writer
iStart of user memory
iLasl good memory
sReturn from overlay
slisk In/Out

iSustem error handler
iFile data buffer
i0verlay handler
iCommand buffer rointer
iReturn from Interurt

<#>LOCODNE.SY

i0ren L/0 code MACRO Library

REF LOCODE

iMacro which defines all L/0 code macros.
-CR EQU 13

ORG USER
IDNT $+%

JMF Start
JMF GO

LOCDDE
LIST 0

DEZ

it is current value PC

DB CRy’Division by zero nol defined!’sCRs0

Ralph E. Kenyon, Jr., 1686 West Main Rd., Portsmouth, Rl 02871.

*Ada is a trademark of the U.S. Department of Defense (Ada Joint

Program Office).

NOTE: the DOD does not recognize dialects of the Ada language,
whether by supersetting or subsetting.
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Inst
Base
Static
Level
AR

AR2

AR3
THMStack
FIR

IFD
IFA
IFS
IFF
IFE

OFD
OFA
OFS
OFF
OFE
Flas
IFflg
OFfls

Fetch

Fush

MinDE

CONY

ns 1 iInstruction redister

ns 2 iBase redisier

ns 2 iStatic link conversion redister
ns 1 ilLevel redister

s 2 iArithenetic storase 1

ns 2 jarithemetic storade 2

ns 2 iArithemetic storage 3

ns 2 7Stack start

IS 44 iFile descrirtor buffer

s 1 iInrut file drive

ns 2 iInrut file disk address

ns 2 iInpul file disk sector

ns 2 iInrFut file buffer rointer
0s 256 silnrul file buffer

0s 1 s0utrut file drive

s 2 ;0utrut file disk address
‘s 2 j0utrut file disk sector

s 2 j0utput file buffer rointer
05 256 0utrut file buffer

s 1 i0utrut file in use fladg

OE 1 iinitialize flag

IR 1 jinitialize flag

LiAX B iInstruction fetch cucle
INX E

STA Inst

ORA A

RET

MOV MsE 5DE to S(t)

nCX H it#1 to HL

MOV M D

ICX H

RET

INX H #5(L) to DE

MOV TisM it-1 Lo HL

INX H

MOV EsM

RET

FUSH FSW iTwo’ s comrlement
MOV AsD sof DE. All other
CHA iredislers preserved.
MOV DA

MOV ASE

CHa

HOY EsA

INX I

FOF FPSW

RET

FUSH H iReauires T in [E
CALL MinDE i(Static)

LHLLI THStack

nAD I FAL{ THStacK )-( Static )]
MOV AsH iWe're going to divide by 2
CHF H i(Just reset carru)
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3496
3497
3498
3499
3474
349K
349C

3450
349E
349F
34a2
34A4
3447
3468
3440
340
34E1
3484
3485
3488
34E9
34FA
34BD
34BE
34C1
34C4
34C5
3408
34CK
34CC
34CH
34CE

34CF
3401
3404
2406
3408

34DE
240D
34E0
34E4

3511
3512
3515
3516
3519
3514
3510
3S1E
3521
3522
3523
3526
3527

352A
352R
352E
3531
3532
3535
3536
3537
3538
3539

353C
3530
353E
3541
3542
3545
3546
3545

FS

ES
3A2632
E&0F
22732
222912
C3C534
2A2932
ER
2A3232
13
Cne234
1%

19
CO7034
EE
222932
3AR2R32
30
322R32
C2ANZ4
EE

El

F1

ce

1E02
C3n634
1E03
1607
C30F04

JEEO
Choizo4
476646964
ce

Cooso4
DADB34
212F3A
ES

C1

243232
110000
Cn7834
Cn7834
13

13:]
222732
EE
Cn7834
112E3A
Crn7834

CLFF37
CD5039

C37834

ES
EE
2A2932
EER
CI7834
EE
2A2732
EB

RAR
HOV DA
HOV AsL
RAR

HOV EsA
POF H

RET

iPuts lo bit in carry
iRight shifted by 1

iLo bute

iCarry dgoes into hi bit
(16 bits right shift)

iResult in DE

$This section comrutes the static link
ibu finding the ltack rosition base for
iL levels down.

GSLL

GSiL1

BASE1

EASE

Out2

Dut3
Outo

Out

Gf
Gf1

FUSH FSW
PUSH H

LA Inst

ANI OFH

LHLD' Rase
SHLD Statie
JMF BASE
LHLD Static
XCHG

LHLD TMStack

INX I

CALL MinDE
DAL I

IAD I

CALL For
XCHG

SHLD Static
LOA Level
ICR A

STA Level
JNZ BASE1
XCHG

FOF H

FOP FSW
RET

KVUI
JHF

Es2
Outo
MUI E»3
MVUI Dy7
JHF Err

MVUI ArQEOH
CALL Ovrto
Ip ‘Gfid’
RET

jget & stow level

fget & stow base

iget base

iWe need to be above by 1
FCMEMTOF-2%T )

jstack address now in hi
iGet S(S(t))

idet level

iReturns static level in DE

iOutrut file alreadu exists

iInFut file nol serecified

jFParameters for Dio set ur by start code
iHere’s where we get Lhe file to be
finterrretered

GETF

CALL Dio

JC Out

LXI HsFPamaddr
FUSH H

FOF B

LHLD TMStack
LXI [s0

CALL Fush
CALL Fush
INX It

XCHG

SHLD Base
XCHG

CALL Fush
LXI DyOrigin
CALL Fush
CALL INE
CALL OUTR

760 del it,
isomething Wrong!
igel Lhe rrogram

iSet TMFC to first bute
iSet initialize THSP

iFirst rosilion on stack for

iCharacter in/out
iStatic link

isel Base 1lst

sDunamic link same

jaddr of thal “hlt’ bute

iThis routine sets itlself ur as a return address

GO

FUSH H

LXI HsGO
XTHL

CALL Fetch
RAL

JNC branch
RAL

JNC ofrlic
RAL

RC

CALL GStL

RAL

JC Ccall

iReturn to here

iFut our addr on slack

i0 means br or bnz

F111XXXXX is NOP
iFor both lad & call
iNow which one

sdo we have?

iHere we have to get Lhe address from
ithe rrodram immediate data (lwo butles)

Lad

FUSH H

LHLD Static
CALL Fetch
MOV Iis iy
CALL Fetch
MOV EsA

nAD I

XCHG

FOF H

JHF Fush

iAddress hi bute
iAddress lo bute

iAdd in Lthe stack base
fput it in DE

iLet rush return

iThis routine ruts links on stack
ifollowed by return address

Call

JAN/FEB1982

FUSH H
XCHG
LHLD
XCHG
CALL
XCHG
LHLD Rase
XCHE

Static

Fush

ile need THSF later

iStatic link first

354A
3540
354E
354F
3552
3553
3556
3559
35548
3550
35SE
3561
3562
3563
3564
3565
3566

3569
356A

35600
3570
3572
3573
3574
3576
3577
357A
3578
357C
3570
357E
357F
3580

3ISET

Cn7834

222732
CO7134
57
CLh7134
SF

C37834

17
TAB13S

IA2632
E&4LF
a7

SF
1600

17
DABF3S
3A2632
E&0F
1600
C3A235
17
IAFEIS
IA2632
E&607
C3%E3S
Cn7134

57
CO7134
SF
C37834

17
D2R735
CD7D34

C37134

3A2632
E63F

57

1636
1636
2036
2036
F236&
3637
IF37
8837
AB37
AB37
5737
4837
CR37
F37
F&37
FF37

5039

CaL

L Fush

XTHL
XCHG

CaAL
XCH
SHL
CAL

L CONV
G

D Base
L Fetch

HOV DA

caL

L Fetch

HOV EsA

LXI

HrFamaddr

DaD I
XTHL
FUSH B

FOF
POF
JHF

RAL
Jc

orrlic

n
R
Fush

Lic

sDunamic link second
iTHSF Lo stack

iSet new base
ilets gel that address

iAddr to tor of stack

ireturn address

#Check nexl bit for orrlic

iFor oerrs we must get last 5 bits from inst
ie’ll use a2 comruted dgoto Lo gel the
froutine for the sub-oreration.

LOA
ANI
ADD
MOV
HVI
FUs
LXI

oFP

Inst
1FH

A

EvA
ns0

H H
HrJtbl

iTimes 2

isave THSP
iJme Lable
3add rosition

iaddr to HL
jaddr to stack
iJumr Lo addr

iNow we’ve got to sort out the number of
ibutes used for the constant in this lic

RAL
Jc

LoA
ANI
HVI
JMF
RAL
JC

LTia
ANI
JHP

Lic

Licl

lie2
lic3
CAL

lic4 MOV

Licl
Inst
OFH
0,0
lic4

lic2
Inst
7
lied

CALL Fetch
MOV DA

L Fetch
EsA

JHF Push

branch

RAL

JNC Br
CALL Por
MOV

ArDl

ORA A
JNZ Er
ADD E

JINZ

Br

JHF Fetch

Er LA

ANI

Inst
3FH

HOV Dy A

CaL
Hov

L Fetch
Esp

PUSH H

LXI

HsFamaddr

(3 (O
XTHL
POF B

RET

Jibl ou

oy
jd1]
)
pd]
)
]
oW
jut}
Ut}
]
pd
oW
)
oW
i)
IFR W

i INB sets
i and Futls
H
P

OFR il

Halt

addsub
addsub
muldiv
muldiv
Mod
Neg
Not
Sete
Setls
Setls
Swap
retn
Rav
Sto
inc
INRE

ur the inrut

i1 bute

i2 bute

i3 bute

ilet rush RET for us

itbnz)

itbnz)
3SKir this bute
ilet Fetch return

iKill orcode
iHi addr
irest of addr
ilo addr

iAdJust for rrodram
iload address

Halt closes both the inrul and the
outrut files before invoking Exec.

The inrut and ocutrut file setur routines
are restored to IFR and OFR also.

i1
32
3
P4
iS
36
7
i8
39
iA
iB
iC
in
iE
iF
i10

file data for Dio

the address of Inb into IFR.
If a file is not selecteds INE ruts the
address of Cinb into IFR (inrut from consol)

OUTE

i1l

61
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i OUTB sels up the outrut file data for Dio 36R0 TA HOV AsD sIT it’s
i and ruls the address of Outb into OFR. 3681 B7 ORA A izero
# If 2 file is not selecteds OUTE ruls the 34B2 C2BF34 JNZ DIVD2 i then
7 =2ddress of Coutb into OFR (outrut Lo consol) 34B5 85 ADD E iresult’s
i o 36B6 C2BF3é JNZ DIVD2 jalso
iThese remaining are all treated as nor I4E9 210000 nIvn7 LXI Hs0 jzero
35EF 2809 IW Ret #12 insurance 3480 LADE3L IHEREYS
SECa Sead TH et i 368F 7C DIVDZ MOV AsH
CHP D
35F5 2805 DU Ret 315 %.fg? g:nnas JC DIVD4
35F7 2B05 Y Ret ilé
35Fo 2808 W Ret 17 36C4 CACE36 JZ DIVD3
2 B
358 2805 DU Ret ;18 36te cane3s P SuBT
35FD 2B0S W Ret i19
Eardl <02 W Rt L 36CH 7D DIVD3 MOV AsL
2 36CC BB CMFP E
3603 2605 1 Rt s il i
5
3505 2805 W Ret 310 g0 s
2057 oacm 8 i 3601 CADD36 JZ DIVD4
Bons aaen gﬂRﬁ :ﬁ 3404 DS SURT PUSH D
? L3 f 3605 CNB234 CALL MinDE
D
3608 CDES39 Halt CALL TURNOFF iClose oren outrul file §§§§ éf £3£ D
360E  21FF37 LXI HyINE iRestore Input file 360A C3IBFI6 JMF DIVD2
3611 22ER3S SHLD IFR i0ren seauence 3500 CS DIVOD4  FUSH B
3614 D1 FOF D iClean ur stack Z6DE E1 FOF H
4 3
3615 €9 RET 36DF 223032 DIVDS  SHLD AR3
3616 CO7I34  addsub CALL Por S(L) ReE2 Gaed0d dHE Torel
3619 DS FUSH D 5
3614 CI7D34 CALL For i5CL-1) %2&5 gggsgg DEZER gakLngagg
3510 E3 XTHL §5(L) to HL ’
BBLE. EP ias KO i 1SCL) to DE 36EB 210632 DBZ1  LXI HsDBZ
& ne ¢ 36EE  CHOCO4 CALL Msd
3622 E602 ANI 2 7is it a subtract? 36F1 €9 RET
3624 C4B234 CNZ MinDE
3627 19 DD 1 PS(L-1)-8Ct) IN HL 36F2 CO7034  Hod CALL Fop #5(1) to DE
3628 EB XCHG 36FS DS PUSH I i5(t) Lo tor of stack
3629 Ei FOP H iGet THMSP back 36F6 CO7D34 CALL For iS(t-1) to DE
382 C37834 JMF Fush ilet srush return for us 3I4F9 E3 XTHL 35(L) to HL
36FA  7C HOV AsH jlets see if
3620 CI7O34  muldiv CALL For 36FE BT ORA A Sthe idiot wants
%ggg ggﬂcsz éﬁtg AR 36FC  C20937 JNZ Modi ito divide by
3ixi, 8 XeHE 34FF  BS ADD L izero.
3635 CO7034 CALL For 2709 C20937 JNZ- Hod1
Siaa EE XCHE 3703 CDEB36 CALL DEZ1
Si4e boBENn SHLD AR2 3704 C32037 JHF Mod3 iHe does!
363C 3A2632 LA Inst & .
363F  E604 ANI 4 inol multielu? S o Hodk  JHOY ‘sl TemE LT ME
3641 CCAE3S €Z MULT 4 ORA R Astant wi
3044 Cio53¢ iz DIV 370B  C21D037 JNZ TEST izero
3547 243032 HLD e B2 A=
3:4A 20 kchc AR3 370F C21D37 JINZ TEST
3648 C37834 JHF Fush ilel rush relurp for us 3742 L3ANI7 JiF-Hod2
3G4E FS HULT  PUSH PSW 316 bit multiply 2745 BB SUBTR:  XCHG .
364F €5 PUSH B jwith no overflow Lest gs o RUSH 8. i tSave
3650 15 PUSH I jreturns Froduct mod 10000H seAlL. Hin .
Tis1 E= PUSH H 3714 19 DAD D iAdd -DE
o 3718 I FOF D iRestore
3652 2A2C32 LHLD AR1
3655 7C MOV AsH S71C kB AEHE
Tiss o7 6FA A 3710 74 TEST MOV ArD iHi bute of S(t)
3657 C25F36 JNZ MULT1 $71E BC EHR:H ;
Sich: b5 Db & 371F DA3Z037 JC Done #Hi bute of S(t-1)
5<Hi bute of S(t)
20o8; (CAI0%0 yZ nuttz 722 C21537 JNZ SUBTR jits bisser
365F 2A2E32 MULT1  LHLD AR2 3725 7B HOVAIE s ecual o
3662 7C HOU AsH 3726 ERI CHP L iCheck lo bute
2663 BT ORA A 3727 DA3037 JC Done
510 chemte Sz HuET 3724 C21537 JNZ SUBTR #its bigger
eia lpe 55 b 3720 110000 Mod3 LXI Dy0 jits eaual
3668 CA9036 JZ MULT7 g;gg Eg e ﬁgﬂf
366F  4C MULTZ MOV CrsH isave hi bule 3732 11 POP I
366C 7D HOV AsL ido lo bute & ‘ i
3860 210000 LXI Hio 3733 (37834 JMF Fush ilet push return for us
3670 0608 MVI Es8 3736 CI7D34 Nes CALL For i8(L) to DE
3672 OF MULT3  RRC 3739 CIB234 CALL MinDE
32;: ?27736 JNC MULT4 373C C37834 JHF Fush FDE to S(L) let rush ret
9 DAD D
3677 EB MULT4  XCHG 373F CI7034 Not CALL For #look
3478 29 DAD H 3742 7a MOV AsD ihi bute
3679 EB XCHG 3743 B7 ORA A iset flass
3e7s C27236 INZ LT3 L ang £
2 Notl ADD E ilo bute
B67E 79 MOV AsC inow do hi bute 3748 C25137 JNZ Not2
367F 0608 HMUI Bs8 374B 110100 LXI Dr1 iits Zero so chande result
3681 OF MULTS  RRC 374E C37834 JMFP Fush
3682 128636 JNC MULTé 3751 110000 Not2 LXI Ds0
i:gz éz ULTe ggﬂcn 3754 C37834 JMP Push jonto stack let
irush ret for us
3687 29 DAD H 3757 CI7D34 Swar CALL Por FS(L)
3688 EB XCHG 3754 D9 PUSH D ito TOS
3689 05 DCR B 375E CD7D34 CALL Por iS(t-1) to DE
348A C2B136 JNZ MULTS 375E E3 XTHL #5(L) TD HLy t-1 to TOS
3680 C39336 JMF MULTB 375F ER XCHG §S(L) to DE» SC(t-1) Lo HL
3690 210000 HULT7 LXI Hs0 3760 E3 XTHL #t-1 to HLs 8(t-1) to TOS
;632 323032 MULTB  SHLD AR3 3761 CI7834 CALL Push iS(t-1) to TOS
4 36400 JHP Ioret 3764 1 FOP D #8(t-1) to DE
199 Fs - PUSH PSu 3765 C37834 JMP Push §S(L-1) to TMS
& 5 ilet rush return for us.
35694 CS PUSH B ’
g:gg EE :32: a 3768 2A2732 retn LHLD Base
5 376E 110300 LXI Ds3
3690 010000 LXI Bs0 iResult does here I76E 19 IAD I
36A0 2A2C32 LHLD AR1 376F 29 pan H
363 7C MOV ArH ilets see if 3770 EE XCHG
346A4 E7 ORA A sthe idiot wants 3771 CIDB234 CALL MinDE
ggzg gsﬂ036 :;; EIUDI ito divide by 3774 2A3232 LHLD THStack
5 izero. 3777 19 DAD D
3649 CAES36 JZ DBZER iHe does! 3778 CL7034 CALL For i THPC
377R DS FUSH T
36AC ER nIvDg XCHG inores so detl 377C c-; POP E
36n0 2A2E32 LHLD AR2 sdividend 3770 CO7034 CALL For sDunamic link
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3780 ER XCHG 3834 20698E70
3781 222732 SHLD' Ease 3838 75742066
3784 EB XCHG 383C 496C6527
3785 23 INX H iWe don’t need that 3840 73206560
3786 23 INX H istatic link now 3B44 T074792E
3787 C9 RET 3B48 O0DS576B41
384C 74277320
3788 CI7034 Sete CALL For 3850 74486520
378k IS PUSH It 3854 S3I4FSET4
378C  CI7D34 CALL For 3838 494E7SS1
378F E3 XTHL 3BSC  74696FSE
3790 7A HOV AsD 3B&0  20666946C
3791 BC CHF H 3864 H5277320
3792 C2A137 JNZ SETE1 3848 SE&L16D65
3795 7B MOV AYE 386C  IF2000
3796 EI CHF L JBEF 57686174
3797 C2A137 JNZ SETE1 3873 27732074
3794 110100 LXI Disl itheu’'re eaual 3877  6BES206T
3790 E1 FOF H 3B7E  &E707574
379E  C37B834 JMF Fush ilet push return for us AB7F  20666%6C
3883 45206E61
a7a1 110000 SETE1 LXI Dy0 3887 6D6S3IF20
3704 EIL POP H 3BBE 00
37A5 C37834 JHF Fush ilet rush return for us
38BC  2I1CE2D
3748 CIO7D034 Setlg  CALL For
37AR DS PUSH D iS(L) Lo TOS
37AC CDO7D34 CALL For iS5(t-1) to DE 288F JE
37AF E3 XTHL #5(t) to HL 3890 E&07
3780 3A2632 LDA Inst 3892 326032
37BI E&L02 ANI 2 iSetdgt? 3895 23
3785 CAB937 JZ Setl 3896 7E
37H8 ER XCHG iReverse for Setgl 3897 Eb1F
3787 CDB234 Setl CALL MinDE F-5(t-1) 3899 C&403
37BC 1% oAb I fWant 04S(L)-5(t-1) 389R SF
37B0 2K OCX H #Sign Lest uses >»= 389C 1400
37BE  7C MOV ArH fLooK at sisn 389E 19
37BF  B7 ORA A iSet flasgs 389F ER
37C0 E1L FOF H i THSF 38A0 216132
37C1 110100 LXI Dyl jAssume true 38A3 OE04
37C4 F2CB37 JP Set2 sdume if true 38A5 1A
37C7 1B ncx o #Falls thru if false 386 77
37C8 37834 Set2 JHF Fush iLet Fush return for us gg:; ?g
iNote!: RAV zssumes thal the address on the stack 38A9 0D
iis a relative address from the TM stack rointer 38AA C2A538
jwith 1 for each 14 bit rush or ror. We mullirly 38A0 216733
ithe two’s comrlement by 2 and add il to 38RO 226532
ithe address in THStack (Tor of memorw) 38B3 21BC38B
38B6 22EBR3S
37CE  CD7D034 Rav CALL For iGet S(L) i8p? Ci1
37CE  ES FUSH H iSave SF 38BA E1L
37CF  2A3232 LHLD TMStack 38EE C9
3702 13 INX I iWe need Lo be above bu 1
3703 CDB234 CALL MinDE
3706 19 DADL T F(MEMTOP-2%T )
3707 19 nanb o ystack address now in hl 3IBBRC ES
3708 CL7034 CALL For iGet S(S(L)) 38R0 C5
37D0E E1 FOF H fRestore TMSF 3BBE 2A6532
370C C37834 JHF Fush FS(LII=S(S(LY) 38C1 116733
38C4 7C
370F  CO7034 Sto CALL For #8(L) to be stoued 38C5  EA
37E2 IS FUSH It isave il 38Cé C2CE3B
37E3  CO7034 CALL For jaddress Lo stow S(L) in 38C? 70
37E6 E3 XTHL #(We’ll want S(L) first) 38CA EBE
37E7 E5 FUSH H iNeed to use HL 38CE CADA3B
37E8 CDB234 CALL MinDE iConvert Stack 38CE 7E
A7ER 2A3232 LHLD THStack jaddress 3BCF 23
37EE 19 OAD D F(MEMTOF-2%T) 3800 226532
37eF 19 DAD D istack address now in hl 3803 Ci
37F0 I FOFP D iGet S(L) 3814 2A3232
37F1 CI7834 CALL Fush F5(S(T-1))3=8(T) 38n7 77
37F4 E1 FOF H iT-2 to TMSP 3808 E1
37F5 C9 RET 3809 C9
37F6 CD7D34 Inc CALL For i5(t) Lo des t-1 in HL 380A 2A6332
37F9 CDB234 CALL MinDE 38on 7C
37FC 19 DAD O 380E B7
37FD 19 TAD I §8(L)+t-1 to HL 380F C2EC3B
37FE C9 RET 3BE2 BS
38E3 C2ECIB
I7FF ES INE FUSH H iSave VMSF "
3800 C5 FUSH R iSsve UHEC Soce ehadd
3801 2146F38 LXI HsIfer sget one from him.
3804 11CR2D IFR1 LXI DsFILE jFile descrirtor buffer 3BEC 2B
3807 014441 LXI B,’AD’ sDefault file extension JIBEDN 226332
386A CDDE34 CALL Gf 38F0 216732
3800 [28C3B JNC IFR2 iGfid found the file 3BF3 226532
iso do read it 38F& D5
38F7 ER
3810 AF XRA A iChecks for error 38F8 2A6132
3811 82 ADDI D icode 0503H 38FE 23
3812 FE0S CFI S 3BFC 226132
3814 C20F04 JNZ Err iWrond one 38FF 2ZE
3817 83 ALD E 3900 CS
3818 FE08 CFI 8 jadds ur Lo 8 3901 0601
381A C20F04 JNZ Err iNo dood! 3903 IAL032
3810 212638 LXI HsCinb iset ur Lo get inrut 3906 4F
3820 22ER35 SHLD IFR ifrom the consol 3907 3E01
3823 C1 POP B FUMPC 3909 CH0604
3824 E1 FOF H i UMSF 390C C1
3825 C9 RET 390D D1
390E [2BE3B
# Additional inruls Jumr Lo here 3911 C30F04
3826 CD200C Cinb CALL WHO iWe‘re inrultind from 3914 576Bé6174
3829 ED PUSH H ithe consol 3918 27732074
382A 2A3232 LHLD THMStack iWhere il does 391C  6BES206F
3820 77 MOV MiA iPutl it in 3920 75747075
382E E1 FOF H # UMSF 3924 T4206659
382F C¥% RET 3928 &4C65206E
392C 616D653F
3B30 0DS546B65 Ifern OB CR»”The inrul file’’s emrly,” 3930 2000

JAN/FEB 1982

|

IE CRs“What’’s Lhe continuation file’’s name? ‘s0

Ifer OB ‘What’’s Lhe

IFR2 LXI HsFILE

MOV AsM
ANI 7

STA IFD
INX H

MOV AsH
ANI 1FH
ADT 3

MOV Ern
MVI D0
DAD I
XCHG

LXI HsIFA
MUI Cs4
LDAX I
MOV Msh
INX H

INX D

ICR C

JNZ CIFD
LXI HsIFB+100H
SHLD IFF
LXI HsInb
SHLD IFR
FOF B

FOF H

RET

CIFD

# Routine to inFut from

Inb FUSH H
FUSH E

RI'1 LHLD IFF
LXI DsIFB+100H
MOV AsH
CMF D
JNZ RDOZ
MOV AsL
CMF E
JZ RD3

RI2 MOV ArM

LHLD TMStack
MOV MrA

FOF H

RET

RD3 LHLD IFS
MOV AsH
ORA A

JNZ RD4

LXI HsIfern
JMF IFR1

RD4 ICX H
SHLD IFS
LXI HsIFB
SHLD IFF
FUSH D
XCHG
LHLD IFA
INX H
SHLD IFA
ICX H
FUSH B
MVI Bl
LDA IFD
MOV C:A
HVUI Arsl
CALL Dio
FOF R
POF D
JNC RD1
JMF Err

Ofer DE ‘What’’s the

inpul file name? ‘0

FiREAD starls here

itrim down Lo drive no.
ibrive number

FJFDE flad bute

itrim Lo file size
iroint rasl extension
jPut into DE

iAdd Lo Address in HL
iFDA Fointer now in DE
iWhere Lhe addresses d€o
74 butes to cory

iCel the dala

ifrom the FDE (FILE)
iand cory into the
sareas for our Dio
iroutines

iMore Lo corw

iReset Lhe

jbuffer rointer too
iFurihur calls to Reader
slhe reader

FUMP

i UMSF

an oren file

iSave VHMSF
iSave VMPC

FUNFC

iHere’s where
iwe Futl it
FUMSF

7Got to del another
isector from disk

iGet disk address
jurdate for next time
iand save

iback Lo the one we want
idoing Lo rreserve B
iRead

iDrive for inrFutl file
iinto C

71 sector

iGet it

irestore

#this too

iNow we can gel another bute

outrut file name? ‘+0
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Little-Ada, continued..

Desk Main/Frame
Desk Main/Frame

3932 FE03 CK1 CPI 3 iNow lets check
2 3934 C20F04 JNZ Err ifor the 0503 error
LOW COST & ATTRACTIVE STYLING 3937 82 ALD T '
3938 FEOB CFI 8 fadds ur to 8
* MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK %;;g gfg:g; i:? E'Euutb iNo good!
» ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 2506 45enae i
* SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC. 3943 Cl FOF B FUMPC
TURERS (DRIVES NOT INCLUDED) gg:g g; :gf_ H PUMSP
* 10 SLOT MOTHERBOARD INCLUDES CONNECTORS =
* POWER SUPPLY FOR DRIVES AND CARDS i Ouruts Jumr to here
* DESK AND MAIN/FRAME AVAILABLE SEPARATELY
K 5 L d H'TY
« MATCHING PRINTER DESK AVAILABLE ;3:? 5;3232 Couth lef: ?HSLaeK iWe’re outputting to the consol
394A JE HOV AsM
394 CD240C CALL WH1
394E E1L POF H
394F C9 RET
3950 ES OUTE FUSH H iSave VMSP
3951 CS FUSH E iSave VMPC
3952 211439 LXI HsOfpr idet. one from him.
3955 113432 LXI DsFDE jFile descrirtor buffer
3958 014941 LXI Bs“AI’ #(’AI’ is defaull exi)
395F CIDDE34 CALL Gf
I95SE  TI2CF34 JNC OutL2
3961 AF XRA A iChecks for error
3962 83 ADD E jcode 0300H or 0503H
3963 C23239 JNZ CK1 iDoes not return
3966 82 ADD I junless one was
3967 FE03 CFI 3 ifound. Sels CARRY
3969 C20F04 JNZ Err iNeed to have
ia 0300 error
396C 213432 LXI H,FDB iWe need to save Lhis
ifor close
370 Eeor ar 7" trin doun Lo dri
itrim down Lo drive no.
WRITE OR CALL FOR OUR BROCHURE WHICH lNCLUDES: Se7o iaoeray ST BFD Lt aeben
OUR APPLICATION NOTE: ‘BUILDING CHEAP COMPUTERS 3975 23 INX H X
3976 7E HOV AsM sFDE flasg bute
3977 EbG1F ANI 1FH itrim to file size
3979 C603 ADI 3 iroint rast exlension
3978 SF HOV EsA iFul into DE
397C 1600 HVI [0
f 3 397E 19 DAD I iAdd Lo Add in HL
8474 Ave. 296 » Visalia, CA 93277 = (209) 733-9288 I97F ER XCHE ;an Pginte;‘e:;‘ 2,, TE
i i 3980 216B33 LXI H:OFA iWhere the addresses do
We accept BankAmericard/Visa and MasterCharge Saa oaoa EYT Bra fiine the: acce
3985 1A COFD LDAX I iGet the data
3986 77 MOV MsA ifrom the FDE
3987 23 INX H iand cory into the
3988 13 INX D iareas for our Dio
S'10 USE 3989 oD ICR C iroutines
398A (28539 JNZ COFD iMore to cory
3980 216E33 LXI HsDFB iReset Lhe
INTERFACE 9-TRACK 3990 226033 SHLD OFF jbuffer rointer oo
3993 219C3% LXI HrOutb icharacters Lhru
TAPE DR'VES 3996 22ED3%5 SHLD OFR
3999 C1 POP B FUMFC
399A E1 POP H FUMSP
With the DTI — DMA 3998 €7 RET '

Tape-Unit Interface ) ,
i Routine to outrut Lo an oren file

* Transfers data via DMA 3 thru calls to Outb
up to 200K bytes

399C FS Outb PUSH FSW iFor writing
per second 3990 CS PUSH B
® Allows full control over 399E DS FUSH I
dri ; 399F ES5 PUSH H
all tape-drive functions 3980 216400 LXI HsTIorel
3943 ES FUSH H
SPEED 3944 243232 LHLD THStack  sGet the char
3947 7E HOU ArH

NUMBER-CRUNCHING
SOFTWARE 5-10 X's

iThe rest of this is called as a2 subroutine for
ifillind ur the last sector with zeros also.

39AB  2A6C33 Store LHLD OFF
77

AND MURE 394K HOU Mré irut char in buffer
39AC 116E34 LXI DsFlad
- 39AF 1A LDAX D
With 'he FMP 3980 BR7 ORA A
Fast Math Processor : I9R1  C2B&39 JNZ Storel
. 39r4 3D ICR A iWe’ve been had!
* Kit or assembled 39BS 12 STAX I
* 32bit floating point operations . cone 533833 Skanel. BHER. Fhuse rointer
for arith., trig., exponential, etc. functions 39BA  116E33 LXI DsOFR
g = H H 2 = £ 39BN 25 ICR H
® QOr 64-bit floating point operations for arithmetic functions SGRE Tn KOU. fyli
3IGRF  BA CHF I
39c0 €O RNZ
Both the DTI and FMP meet the IEEE S-100 et 7D HOY arL
standard. Software is available. 3963 Co RNZ

For further information contact: srointer now roints 3L OFB so do DIOD.

A MEMBER OF THE SPC GROUP 39C4 226C33 SHLD' OFF $DE roints st OFB
SPC TECHNOLOGIES, INC. 39C7 2A6A33 LHLD OFS #Number of sectors
39CA 23 INX H i0ne more
- I9CB  226A33 SHLD OFS
P.O. Box 248, Arlington, VA 22210 39CE 206833 LHLD OFA iDisk address
3901 23 INX H iUr date for nexl Lime
(703) 841-3632 39012 2246833 SHLD OFA
3905 2R DCX H fHere’s where we write
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3906 3A6733 LDA OFD ibrive Macros defined in Lhis assemblu!
3909  4F HOV CrA iDrive no.
390A 0600 MVI B0 iWrite LOCODE add bnz br
390C  3E01 MUI Asl jone seclor call div hlt inb
390DE  CDO&04 CALL Dio in i
39EL DAOFO4 JC Err a1 1ad 11e o
39E4 C9 RET outb rav ret sele
. . setat setlt sto sub
i Routines for closing the file SWaF
39ES ES TURNOFF FUSH H iSave UMSP Lazbels defined in Lhis assembly!
39E6 C5 PUSH B iSave VHFC
39E7  IAGEZ4 LDA Flas iSee if we’re AR1 322C AR2 322E AR3 3230 BASE 34C3
istill Virdin. HASE1 34A0 Base 3227 Br 35B? CIFD 3IBAS
39EA R7 ORA A itAalso for closing CK1 3932 CHFTR 20C7 COFD 3985 CONV 348C
39ER CA213A JZ T01 ia read file.) CR 0000 Call 353C Cinb 3826 Closel 39FE
39EE  3ALC3T Fill LDA OFF iNol virgin, Coutb 3946 NBZ 32046 DRZ1 34ER DBZER 36ES
nivn 3699 DIVD1 36AC DIVD2 34BF DIVD3 36CB
39F1 FE&E CPI OFB AND' OFFH nIvDg 3400 DIVDG 360F DIVDY 346B9 Dio 0406
39F3  3E0QO HVUI As0 Tione 3730 Err 040F FDR 3234 FILE 2DCB
39FS CAFE39 JZ Closel Fetch 3471 Fill 39EE Flad 346E GETF J4ES
39F8 CDAB3Y CALL Store itill ur last sectlor GO 3511 GStL 349D GStL1 34A2 GT 34DE
39FB C3EE39 JHF Fill iwith zeros Gf1 3400 Halt 360B IFA 3261 IFR 3267
IFD 3260 IFF 3265 IFR 35ER IFR1 3804
29FE 213532 Closel LXI HsFDB+1 IFR2 38BC IFS 3263 IFflg 346F INE 37FF
3801 7E MOV AsM Ifer 386F Ifrrn 3830 Inb 38BC Inc 37F6
3402 E61F ANI 1FH istrir down Lo lensth Inst 3226 Ioret 0064 Jibl 35CE Lad 3524
3404 C605 ADI 5 iPoint rast ext and FDA Level  322F Lic 3581 Licl 3I58F MEMTOF 2080
3A06 5F MOV EsA MULT 3464E MULT1 365F MULT2 3668 MULT3 3672
3407 14600 MVI D»O MULT4 3677 MULTS 3681 MULTS 3686 MULT7 3690
309 19 DAD D MULTB 3693 MinDE 3482 Mod 36F2 Modl 3709
3A0A EB XCHG iadr of DNS now in DE Mod3 3720 Msd 040C Ned 3736 Not 373F
3A0B  2A46A33 LHLD OFS Not1l 3747 Nol2 3751 OFA 3348 OFB 334E
3A0E ERB XCHG OFD 3367 OFF 3356C OFR 35EDI OFS 336A
3A0F 73 MOV MsE OFflg 3470 OUTE 3950 Ofer 3914 Oridin 3A2E
3A10 23 INX H Out 3408 Outo 3406 Outl 3A25 Out2 34CF
3a11 72 MOV MsD ilendth now urdated Out3 3404 Dutb 399C Ovrtio 0412 Pdmaddr 3A2F
3A12 213432 LXI H:FDB FPor 3470 Push 3478 RI1 3BRE RD2 38CE
3A15 7E HOV ArM RD3 38DA RD4 3BEC Rav 37CR Ret 0528
3A1é6 EL7F ANI 7FH SETE1 37A1 SURT 3604 SUETR 3715 Setl 3789
3A18 77 MOV HyA Set2 37CB Sele 3788 Setld 37A8 Start 3A2F
3A19  3E01 HVI Asl jenter new oulrutl Stalic 3229 Sto 37DF, Store 3948 Storel 39Bé
ifile in directory Suap 3757 TEST 371D THStack 3232 TO1 3421
3A1E CDDD34 CALL Gf1 TURNOFF 39ES USER 3200 WHO 0C20 WH1 0C24
3A1E  DAOFO4 JC Err Warm 0403 addsub 3616 branch 35A6 lic2 3598
3421  AF TO1 XRA A $Virdin exit. lie3 359E lic4 35A2 muldiv 3620 orr 356D
3422 3I24E34 STA Flasg orrlic 3569 retn 3768
3A25 215039 Outi LXI HrOUTE jiRestore calling address
3A28 22ED35 SHLD OFR ito oren a3 file
3A2B C1 FOF B iUMFPC
3A2C E1l FOF H iUMBP
3A20 C9 RET
Origin bhit iL0 MACRO instruction
3A2E B0 Origin DE B0H
3AZF Pdmaddr EQU $
i We load the executzble file on Lor
iof the Starl code !!
3A2F  2ABO2D Start LHLD MEMTOF
3A32 223232 SHLD TMSLack
3A35 210032 LXI HsUSER » ff{:g;ABT: ggg?’cﬁ
3A38  36C9 MVUI MsRET sDon’t START adain C m t rVIll
3434 24C720 LHLD CHPTR iCmd rointer 0 pll ¢ (4 Toll Free 800-258-1551
3A30F 7E MOV AsM N NEW HAMPSHIRE CALL COLLECT 880-1880
3A3E FEOD CFI CR
3A40 CAD434 JZ Out3
3A43 113432 LXI DsFDB iFile descrirtor block -
sbuilt by Gfid - ©
3A46  01304C LXI Es4C30H iL/0 extension for DlSkettes Cl,gr:;ute, Products
idefault is LO TESTED - CERTIFIED - GUARANTEED Unlimited, Inc
i We’ve reached the end of the inrut file ENERAL DrTILES
i sor we ask for another one NAME BRANDS AMHERST, NH 03031
) sy — FEATURING COMPATIBLE DEALER INQUIRIES
4 ® APPLE WELCOME
3A4E  COOD34 CALL Gf1 MEMOREX" TS E
3A4E  DADB34 JC Out iSomething Wrong! -
351 213432 LXI HiFDB maxell e 1EM
3a54 TJE MOV AsM wrbaﬁm@ ® ALL OTHER
3455 E&07 ANI 7 iKill flass 5 1/4" AND 8"
3457 77 HOV MrA DRIVES
3458 23 INX H iMove ur Lo FDE flags.
3459 7E MOV AsH HEAD CLEANING KITS — STORAGE SYSTEMS
3A5A EBIF ANI 1FH iKill flass
3ASC C603 ADI 3 iPoint rast ext
35E 5F MOV Er Printwheels
3ASF 1600 MVI Ds0
3as1 19 DAD D sAddr of FDA QUME AND DIABLO — COMPATIBLE
3A62 SE HOV EsM IN MOST POPULAR FONTS
3A63 23 INX H
3464 56 MOV DsM -
anes 23 N H Ribbons | Paper
3p66 3A3432 LA FDB
3A69 4F MOV CsA iDrive to C BRAND NEW ALL SIZES, c.0.D
3864 0601 HVI Bsl iRead TOP QUALITY COLORS, .U
3a6C 7E MOV AsM §DNS FABRIC/FILM WEIGHTS WE SHIP
3a60 EB XCHG iFDA to HL ) SHIPPED ANYWHERE
3AGE  112F3A LXI DsPamaddr  sWhere to pub it AT DIRECT FROM
3A71 C3ES34 JMF GETF HUNDREDS OF PRINTERS OUR REGIONAL
END WAREHOUSES

Error total = 0
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Use Your Computer To
Build A Computer

by Jim & Gary Gilbreath

Using a sort program and a program written in Pascal MT ™
to help construct a wire-wrap board.

The commercial world of hardware design has tools for
logic synthesis, translation of logic equations into TTL
logic, timing simulation, PC board layout, wiring list
generation, and production control. These tools run on
large computers, and cost from $5,000 up for software
licenses (mostly up).

For the small electronics business and the hobbyist,
these tools are more elaborate than necessary, as well as
too expensive, since even dial-up time-sharing firms charge
more for using these programs than the cost of parts for
building the first model.

The tool needed most is an automated way to determine
and document how things are hooked up—a wire list, in
other words. This is useful not only for wrapped-wire
construction, but also as an aid for PC board layout and
error finding.

We are the authors of Wiremaster, a Z-80 CP/M program
which does many things in aid of PC layout and wire-wrap
construction. It dawned on us while designing and coding
Wiremaster that the most basic help for wrapped-wire
and PC board construction could be easily had without a
special program if an ordinary external file-sorting routine
is available. A show and tell session one evening at the
local S-100 Innovators group got an appreciative reception,
so we decided to write an article about these simple
techniques.

We aren’t giving away our Wiremaster secrets, but if
you have a microcomputer with a disk-based external
sort routine, you can use it as a tool to aid you in doing
some of the things the industrial world does more
automatically. The technique to be described does a lot
less than Wiremaster, but can be highly useful in PC
layout, error finding, board wiring, and documentation
control. Assuming you already have a text editor and a
sort program which simply sorts lines into alphabetic
order, you won't have to do any programming for the
basic method. If you want to get a bit more automatic, you
can utilize the program we provide here either directly or
by translating into your favorite language.

Jim & Gary Gilbreath, 7266 Courtney Drive, San Diego, CA 92111.
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How To Do It

The first step is to draw the schematic, making sure you
have labeled pin numbers for every IC, connector, and
discrete component. The microcomputer can't help you
much there. Don't bother to draw all the interconnecting
lines for bussed components, just be sure you know the
name of signal which drives every pin.

Notice that your schematic (and all others, really) is
just a pictorial layout of components, and how they are
connected. Notice that each component has a name
(e.g., IC2) and a type (e.g., 7474).

Each component also has input and output connections
which we call pins, since this is the usual case with TTL
devices. Each pin has a number, which is usually one or
two digits, but which could also be alphabetic, such as
found on many connectors.

Consider also that the lines which connect the pins
together could be given a name, preferably the name of
the signal that drives that particular collection of pins. We
use the term network to mean all the places that a signal
goes. For example, the network named DELAYEDCLK in
Figure 1 originates on pin 12 of IC1 and goesto IC4 pin 1,
and IC4 pin 4. So, if we have a simple list of signal names
and the pins they connect to in the form

SIGNALNAME SOCKET PIN (one pin per line)
SIGNALNAME SOCKET PIN
SIGNALNAME SOCKET PIN

and then run this file through our sort program, the result
will be that all the pins having the same signal on them
will be grouped together and, PRESTO!, we have produced
an elementary network list, from which we can wire, error
check, and help layout a PCB.

You can then use your screen editor to add separating
blank lines, move networks around, and otherwise beautify
the output.

Errors can be detected by looking for networks which
have only one pin, or places where the same pin has been
re-used (perhaps you can write a program to do these for
you).

For wire-wrap, you can wire the board directly from this
network listing. A wire will go from the first pin to the

MICROSYSTEMS



"Figure 1.
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2| 74LS00 2
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5 74LS00 3
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second (atlevel one), another will go from the second pin
to the third pin (at level two), the next will go from the
third pin to the fourth pin (at level one), etc, until the last
wire winds up on the last pin. It is best to do all the level
one wires first, then the level two.

For PC layout, the same network listing gives you a
picture of all the points on the board that must be connected
by track, and provides a checklist to make sure the layout
is correct before making that expensive prototype.

Two techniques will be described in detail. The first is
used if you have only a sort routine, and the second is
used if you have implemented the program given in this
article for processing a more convenient input language.

The Simple Method

The first step is to translate the schematic into an input
pinlist. This is done by building a text file where every line
represents a pin and the name of the signal on it. The
format described above is satisfactory, the main thing is
that the signal name must be given first so the sort routine
can group the signals together.

The easiest way to do this is to get a copy of the
schematic you can mark up, and check off each pin as
you progress around each IC. Write a line in the above
format for each pin (in any order). If you can get someone
else to type the information into the computer while you
read it off the drawing, it goes quickly.

Signal names should be descriptive of the function
being performed, but may be any string of characters at
all, just so long as it is not the same as any other signal
name in the circuit. If you get tired of inventing names for
nondescript little gates, you can always backslide into
something like IC5PIN32 as a signal name (if that's the
pin that drives the network), but names like LATCH-BIT-5

JAN/FEB 1982

P Table 1: /nput Pinlist = "Table 2: Output from =

Sort Program
8MHZ .IC1 5
- 4MH +IC
DELA .IC1 6 4MH§ ICi g
DELA .ICL 9 AMHZ* .1C3 2
DELB .ICl 8 :

4MHZ* ,IC3 6

DELB .IC1l 11 4MHZ* ,IC4 5

DELC .IC1 10

MHZ .

DELC .ICl 13 gmgg §g% 3
DELAYEDCLK .IC1 12 DELA .IC1 6
8MHZ .IC3 3 DELA .IC1 9

4MHZ* ,IC3 2

AMHZ .IC3 5 DELAYEDCLK .ICl 12

DELAYEDCLK .IC4 1

4MHZ* .IC3 6 DELAYEDCLK ,IC4 4
vCC .IC3 1 DELB .ICl 11
vCC .IC3 4 |

DELB .IC1 8
DELC .IC1l 10
DELC .IC1 13

DELAYEDCLK ,IC4 1
PHASEA* ,IC4 3
4MHZ ,IC4 2

4MHZ* .IC4 5 8§§ ‘§3§ ;
DELAYEDCLK .IC4 4 GND .IC4 7
PHASEB* .IC4 6 GND .J1 4

vcCc .J1 1 PHASEA* ,IC4 3
PHASEA*. J1 2 PHASEA*. J1 2
PHASEB* .J1 3 PHASEB* .IC4 6
GND .J1 4 PHASEB* .J1 3
vcC .IC1 14 vce .IC1 14
GND .IC1 7 vee .I1C3 1

GND .IC3 7 VCC .IC3 4
vce .IC4 14 VCC .IC4 14
GND ,IC4 7 vee .J1 1

are more descriptive and much easier to handle later
when you want to update the circuit. Table 1 is an input
pinlist for the circuit of Figure 1. The sorted output is
shown in Table 2.

The Better Way
You have probably noticed by now (especially if you
have tried a sample case) that typing the socket name
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Use Your Computer, continued...
over and over agains is a real bore. So let's invent a
“language” that makes input a bit easier, and let a program
process it to produce a file that the sort program can use
as before.

The format we like to use is shown by the example

below:
.IC3 =74LS74

1 vCC, 3 8MHZ, 5 4MHZ, 6 4MHZ*,
4 VCC, 14 vCC, 7 GND,

The key points are that pins and signal names are
grouped as pairs and separated by commas, that the
socket location begins with a period, and that the
component type begins with an equal sign. A pinlist in
this format for the circuit of Figure 1 is given in Table 3.

A program written in Pascal MT+ is provided that will
process a file of this format, and produce three output
files containing a list of all the components (.IC), syntax
errors encountered (.ERR), and file of parsed output in
the form needed for sorting by a simple alphabetic sort
program (.PAR). If you don't have Pascal MT+, you can
easily translate the program into any of a wide variety of
other languages (even Basic).

The program stops far short of the calculated wire
lengths, minimization of wiring, error detection, layout
aids, and pretty outputs that Wiremaster provides. But it
is useful, and you can't beat the price. You could write a
similar program which takes its input from the sorted file
and produces a from-to wiring list and a pictorial network
map.

Table 4 shows the parser program’s output, consisting
of parts list, and pinlist ready for sorting to produce the
network list. Table 5 is the final output from the sort

T'I'able 3: Input Languag e ——

.IC1 =74LS04
5 8MHZ, 6 DELA, 9 DELA, 8 DELB, 11 DELB,
10 DELC, 13 DELC, 12 DELAYEDCLK, 14 VCC,
7 GND,

LIC3 =7474
3 8MHZ, 2 4MHZ*, 5 4MHZ, 6 4MHZ*,
1 vcc, 4 vCC, 14 VCC, 7 GND,

.IC4 =T74L800
1 DELAYEDCLK, 3 PHASEA*, 2 4MHZ,
5 4MHZ*, 4 DELAYEDCLK, 6 PHASEB*, 14 VCC,
7 GND,

.J1 =CONNECTOR
1 VCC, 2 PHASEA*, 3 PHASEB*, 4 GND,

=

program, with annotations to show how the wiring is done
for networks with 2, 3, 4, and 5 pins.

For such a small circuit as this example, the effort may
outweigh the benefits. But on projects of ten IC's or
more, these techniques will save a great amount of time,
reduce errors, and produce a well-documented product.

The Sort Program

For a circuit of 50 IC’s, such as a CPU board or disk
controller, the files will be much larger than computer
memory, and that's why an “external” sort program is
required. If you don't have one and don't want to buy one,
we suggest reading Software Tools by Kernighan and
Plauger (Addison-Wesley, 1976) for a good explanation
of how they work and for examples written in nicely
structured code. Or send us an eight inch CP/M diskette
(with return postage) and we'll give you one of ours. @@

"Table 4: Output from === = Table 8: Output from Sort Program (Network Listing)
Parser Program

Parts List (file.IC) 4MHZ .IC3 5 é é

.IC1=74L504 sz [1c4 260 :

slicamigls AMHZ* .1C3 2

.IC4=74L3500 AMHZN |

.J1=CONNECTOR e " 2

Parsed Input (file.PAR) 8MHZ .IC3 3

BiHT .IC1 % 8MHz .IC1 5

DELA .ICl 6

DELA .IC1 9 DELA (101 9

DELB .IC1 8 '

DELB .IC1 11 DELAYEDCLK .ICl 12

DELC .IC1 10 DELAYEDCLK ,1C4 1 2‘32 i 2

DELC .IC1 13 DELAYEDCLK .IC4 4 =

DELAYEDCLK ,ICl 12

vCC .IC1 14 DELB ,ICl 11

GND .IC1 7 DELB .ICl1l 8

8MHZ .IC3 3

AMHZ* ,IC3 2 DELC .IC1 10

4MHZ .IC3 5 DELC .IC1l 13

4MHZ* .IC3 6

vee .IC3 1 GND .IC1 7

vee 103 4 GND .IC3 7

vee .IC3 14 GND .IC4 7

GND .IC3 7 GND .J1 4

DELAYEDCLK .IC4 1

PHASEA* ,IC4 3
i’gg:m;c;lg‘; 3 PHASEA* ,J1 2 :‘1::]2 z
Rg PHASEB* ,IC4 6 €, ;

4MHZ* ,IC4 5 PHASEB* .J1 3 !

DELAYEDCLK .IC4 4 &

PHASEB* ,IC4 6 vce LICL 14 €<,

VCC .IC4 14 Voe .IC3 L ij:—_-'z

GND .1C4 7 VCC .IC3 4 €. = " |

' VCC ,IC4 14

PHASEA* ,J1 2 | vee e te :

PHASEB* ,J1 3

GND .J1 4
Y TR S L R T P R A AT T T S EEEP ] Y
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WIREMASTER

A COMPILER FOR HARDWARE

® WIREMASTER is a software tool to aid in the design, layout, and construction of
electronic hardware. Although intended primarily for wire wrap, it is also highly useful in
the layout, error checking, and trouble-shooting of PC boards.

® |nputs are easily derived directly from the schematic diagram and fed to
WIREMASTER in a CP/M® text file. Outputs include a network map that graphically
shows all pins and wires (no plotter required), a wire list sorted by lengths and levels, a
parts list, signal and pin cross-references, and wrap count and continuity checklists
which ensure a perfect job.

® WIREMASTER checks for syntax errors, wires that go nowhere, and duplicated pins.
Network lengths are minimized, and wire lengths are calculated and sorted in
descending order so that the shorter wires on top hold down the longer wires beneath
for a neat wiring job.

® The resulting information is then used for wiring, PC board layouts, error-checking,
component stuffing, and system debugging. This makes a complete and easily updated
documentation package. Although it runs on small computers, WIREMASTER can
handle large projects.

® The new WIREMASTER Version 3.11 features wire and track minimization, and
includes CHANGEMASTER, a new program which precisely documents all differences
between two versions of a board.

® CHANGEMASTER eliminates the confusion and loss of control caused by changes
to a board during debugging and modification. It outputs a map of all networks which
have been added, deleted, or modified, and automatically generates REMOVE and ADD
lists so an old board can easily be brought into exact conformance with the latest design.

® WIREMASTER runs on any Z80°® CP/M system of 47K or larger, including S-100
systems, TRS-80® Model Il, Osborne, and Apple II® with SoftCard® . The diskette also
includes a SORT utility, a pagination and multi-column printing program, and FIX, a
program which finds all bad spots on a disk, tells you which files they are in, places the
bad sectors in a single file, and recovers erased files.

Whip your wire wrap
and P.C. layout

WIREMASTER plus CHANGEMASTER. . . $200 problems with
Manualonly. ..................... $ 15 WIREMASTER

Update to 3.11 plus CHANGEMASTER. . $ 50
Updateto3.11only................ $ 15

Calif. residents add 6% sales tax

Checks, CODs, company POs are OK. AFTEHTHOUGHT ENG'NEER'NG

NO CHARGE CARDS :
7266 Courtney Drive
San Diego, California 92111

(714) 279-2868

e e e e e e e e e e e e e e e e e e e e e ]
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Use Your Computer, continued.

PROGRAM PARSE;

Program to process a CP/M file in the form:

. SOCKET =ICTYPE
PIN-NO SIGNAL, PIN-NO SIGNAL,
PIN-NO SIGNAL, ETC

If not supplied on the command line, the program asks for the
input file name. It then asks for an output base file name, and
produces 3 output files, named BASE.ERR, BASE.IC, and BASE.PAR,
containing error messages, parts list, and parsed signal-pin list,
respectively. The .PAR file, when sorted into alphabetical order,
becomes a network list which is useful for wire-wrap, PC layout,
error checking, and decumentation.

CONST
CPM_BUF_ADDR = $80; {address of CP/M command line}
VAR
ERROR : BOOLEAN;
RESULT: INTEGER;
INNAME,
OUTNAME

file of input data}
STRING; base file name for output info}

CPM_CMD_LINE : STRING[128]; {place to get input file name}
INFILE : TEXT; where data comes from}
ERRFILE: TEXT; where errors go!

ICFILE : TEXT: {where parts list goes]
PARSEFILE : TEXT; {where parsed output goes}

LINENUM : INTEGER;

TERM : BYTE; (what terminated each word]
START _OF_WORD,

| chars that words can begin with}
END_OF WORD : SET OF CHAR;

chars that can end words legally}

WORD : STRING; where getword puts the word it got}]
SOCKET, where socket name goes}
string to save socket and ic type}

PINNAME : STRING; so it is}

EXTERNAL PROCEDURE @HLT;: {sc can exit easily from the deep}
PROCEDURE INITFILES;
VAR
P i "BYTE;
PROCEDURE ERR_CHK (FILENAME:STRING) ;
BEGIN
IF IORESULT = 255 THEN
BEGIN
WRITELN (“Unable to open: °,FILENAME);
@HLT
END
END;

BEGIN
P := CPM_BUF_ADDR;
MOVE (P~ ,CPM_CMD_LINE,SIZEOF (CPM_CMD_LINE));
IF LENGTH(CPM_CMD_LINE) <> 0 THEN
BEGIN
WRITELN(“Input file is: °,CPM_CMD_LINE) ;
INNAME := CPM CMD_LINE
END =

get what user typed}
user specified input}

ELSE [must ask for input file}

BEGIN
WRITE( Input file name? 7);
READLHN (INNAME) 3
IF LENGTH(INNAME) = 0 THEN
@HLT;
END;
ASSIGN (INFILE, INNAME) ;
RESET (INFILE} ;
ERR_CHK (INNAME) ;

WRITELN;

WRITE (“Base name of output files:
READLN (OUTNAME) ;

ASSIGN (ERRFILE, CONCAT (OUTNAME,” .ERR"} ) ;
REWRITE (ERRFILE) ;

ERR_CHK (CONCAT (OUTNAME, “.ERR"));

{assign an error file}

ASSIGN (ICFILE,CONCAT (OUTNAME,*.IC"));
REWRITE (ICFILE) ;
ERR_CHK (CONCAT (OUTNAME, “ . IC7) ) ;

ASSIGN (PARSEFILE, CONCAT (OUTNAME, “.PAR") } ;
REWRITE (PARSEFILE) ;
ERR_CHK (CONCAT (OUTNAME, “ .PAR")) ;

END;

PROCEDURE INITSETS;

BEGIN
START_OF WORD := [CHR{0)..CHR(255)] - [CHR(13),CHR(9),” “];
END OF WORD  := [CHR(13) , "~ ~ , CHR(9) , ", 1;

END;

PROCEDURE CHECK_FOR_EOLN;

BEGIN
IF EOLN(INFILE) THEN
LINENUM := LINENUM + 1
END;

{gets next word into global string WORD]

[keeps track of line numbers on input file}

)3 {ask for base output filel

{assign a parts list file}

[assign a file for main output}

FUNCTION GETWORD:BYTE;
VAR
I : INTEGER;
BEGIN
WHILE (NOT(INFTLE™ IN START_OF WORD)) AND (NOT EOF (INFILE)) DO
BEGIN
CHECK_FOR_EOLN;
GET(INFILE) ;
END;

{pass by spaces, tabs}

IF EOF (INFILE) THEN
HANDLE_EOF ;

I:=1;
REPEAT
WORD[I] := INFILE™;
I s= T + 1}
GET (INFILE) ;
CHECK_FOR_EOLN;
UNTIL INFILE® IN END_OF WORD;

[assemble the word now]

{build string}

IF EOLN(INFILE) THEN
GETWORD := 13
ELSE
GETWORD := INFILE";
GET(INFILE);

{return c/r for end of line}

{else return termination character |

WORD[0] 1= CHR(I-1); {set string length byte}

END;

PROCEDURE HANDLE_EOF;

PROCEDURE CHK_FOR_ERR(name:string);
BEGIN
IF IORESULT = 255 THEN
WRITELN(“ERROR in closing “,name);
END;

BEGIN
WRITELN;
WRITELN(“Finished”);
WRITELN (ICFILE, ICS);
CLOSE (INFILE,RESULT) ;
CLOSE (ERRFILE, RESULT) ;
CHK_FOR_ERR(“Error file”);
CLOSE (ICFILE,RESULT) ;
CHK_FOR_ERR{”.IC file”)
CLOSE (PARSEFILE, RESULT)
CHK_FOR_ERR(”.PAR file”
@HLT

END;

{write last of parts list}

i

BEGIN (* MAIN PROGRAM *)
LINENUM := 1;
INITFILES;

INITSETS;

WHILE TRUE DO
BEGIN
REPEAT
TERM := GETWORD; [get next word into WORD]
UNTIL WORD[1] = “.”; find first period)

SOCKET := WORD; save IC socketname}
ICS := WORD; alse in another string)

REPEAT (* UNTIL ERROR *)
TERM := GETWORD; [read pin name, probably}
IF WORD[1] = “=" THEN
ICS := CONCAT(ICS,WORD) [aﬂd IC type to socket string}
ELSE IF WORD(1l] = ., THEN
BEGIN
SOCKET := WORD;
WRITELN (ICFILE,ICS) ;
ICS := WORD;
END
ELSE
BEGIN
IF WORD[1] = “$° THEN
TERM := GETWORD;
IF NOT (TERM IN [CHR(9),
ERROR := TRUE

{new socket}
-
[save new socket name}

{save it here too}

CHR(13)]) THEN

PINNAME := WORD; save pin name]
TERM := GETWORD; read signal name}
IF NOT (TERM IN [”,”, CHR(13)]) THEN

ERROR := TRUE
ELSE

{output completed line of signal, socket, pin}

WRITELN (PARSEFILE,WORD,” ~,SOCKET,” ~,PINNAME)

END

END
UNTIL ERROR;
WRITELN (“Error on line *,LINENUM);
WRITELN (ERRFILE, “Error on line “,LINENUM);
ERROR := FALSE {set back to normal for next
END;

END.

{ignore any word beginning with §}

{pin didnt end in tab, space or c/r}

{signal name must end in comma or c/r}

try}
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[Plain Talk About Business Computers

Can a Small Computer
Really Save You Time?

Time is Money

Theophrastus said time was the most
valuable thing a man could spend. Fifteen
centuries later Haliburton agreed saying,
“we reckon hours and minutes to be dollars
and cents.” Today, time is more valuable
than ever—and more fleeting.

About the only way to gain time is to use
it more efficiently and effectively. That's
where we come in.

Small Business Computers—by the way,
the “small” refers to computers, not to busi-
ness—will dramatically increase your effec-
tiveness and help save you time and money.
How so?

You get flagrantly honest evaluations and
reviews of computers and software. We
don't just tell you what a program can do;
we tell you what it doesn't do, what it does
poorly, and what it should do for the price.
If advertisers don't like that, we don't want
their business, and you're better off without
them. Fortunately, most companies appre-
ciate our honesty. In fact, one of our
reviewers has gained a reputation because
of the many software houses that have
incorporated his suggestions into their
products. We're proud of that.

Plain Talk

Small Business Computers explains the
complexity of today's computerized business
world without the technical jargon and
doubletalk that may have held you back
before. In its easily comprehensible “how-
to" style, Small Business Computers answers
your questions while providing the infor-
mation you need to make some tough
decisions. As you select, purchase, and
install your computer system, Small Business
Computers will guide you through each
step calmly and comfortably—helping you
to evaluate your computer needs and avoid
unnecessary pitfalls. As you use your
computer, be it mini or micro, Small Business
Computers will be there to help you do so
efficiently and with confidence while inform-
ing you of the latest developments and
future possibilities of computers in busi-
ness.

For Example

You have just purchased a mailing list
program. Everything is fine until the file
has to be sorted by zip code. If the program
has that capability, all is well. If not, you
have a big problem. If you had just invested
a few hours reading Small Business Com-
puters, you would have known what func-
tions to look for before buying the program;
you would have known how to plan for
future needs. That's just one example.
Expand this concept into other areas, other
programs and systems, and you can see
what you get for your investment.

Hm

$383824

Added Expertise

As the newest member of the Creative
Computing family of fine computer publi-
cations, Small Business Computers will be
expanding to offer subscribers more valuable
information than ever before. Creative
Computing editors and contributors will be
unleashing their business expertise in Small
Business Computers through articles, eval-
uations and applications of particular interest
to the business person. Creative Computing
has a reputation of editorial excellence and
integrity built on unbiased, in-depth product
evaluations; articles by top thinkers in the
field; and pragmatic, innovative applica-
tions.

One management consulting firm, for
example, used the Shell-Metzner sort
described in Creative, and saved $3000 a
month, and we still receive letters thanking
us for the hardhitting, candid, evaluation
of word processing printers we published
over a year ago, and which, incidentally,
cost us several advertisers.

All this knowledge and experience will
now be available to business people in
Small Business Computers.

So, don't let anyone give you that old
story about how complicated and difficult
computers are. We don't buy that. Our
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DISKINDX File Reorganization Program

by R.W. Jenks

A disk index reorganization program for North Star users

Users of the North Star MDS and Horizon are soon
pleased with the power of the software provided. The
system software, including the popular North Star Basic,
offers many features which are easy to use due to structural
simplicity. Though a detailed understanding of the workings
requires a careful and involved inspection of the dis-
assembled machine language code, enough information
is provided by North Star about the underlying structure
to give the user a significant capability for direct access
and modification.

This article describes a Basic program to provide the
function of a disk index reorganizer, a useful utility not
provided in the system software.

A Brief Review of the North Star Microdisk
System

The North Star floppy disk system is composed of
from one to three Shugart SA400 single-sided Minifloppy
disk drives, or from one to four SA450 double-sided
drives (or compatible equivalents), the disk controller
board, Disk Operating System (DOS) and utilities. The
5.25" media is hard-sectored to ten sectors per track, 35
tracks per side with one block of 256 bytes per sector in
single density and two blocks (512 bytes) per sector in
double density.

The DOS may be accessed either directly through
disk commands and machine language calls to disk
routines, or indirectly through utility programs and North
Star Basic file handling statements (refer to Table 1).

Files are implemented by first testing a diskette for
the absence of hard errors, and then initializing the
diskette to a standard format as follows: for every track,
approximately 96 microseconds after each sector pulse
is detected, the DOS writes a preamble of 16 null bytes
(OOH), followed by a sync byte (OFBH), either 256 or
512 data bytes of ASCII space (20H) and a cyclic check
byte. Files may now be created as index entries with the
data space measured in units of blocks, but allocated as
an integer number of sectors. The index table takes the
form of an assumed, unnamed special file preceeding all
other files. North Star allocates the first four sectors as
the index.

R.W. Jenks, P.O. Box 962, Islamorada, FL 33036.
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Each index entry is a 16 bytes long, describing one
autonomous file. Overlapping files can be created which,
though usable for certain purposes, may cause problems.
The entry format consists of, in order, eight characters
for a name, two bytes in machine language format for
the address of the starting disk block, two bytes for the
file length in blocks, one byte as a file type/density
indicator and three bytes for type dependent information.
The name may have any printable characters except a
comma or imbedded space. A file may be as long as the
number of blocks on a disk, less those allocated for the
index. The type byte reserves bit 7 set as a double

]
~ Table 1:
Means of accessing diskettes through the North
Star operating system.
COnE FUNCTION OFERANDS (some ortional)
D0S COMHMANDS
L1 List diskette index Outrut devicer drive #
CR Create a disk file Namer lengthr start address:
density
DE Lelete an index entry Name
TY Set file ture Namer tyrer start address
co Load and run machine Name
larduage erodram
LF Load file Lo memorwy Namer memorw address
5F Save a file from memord Namer memorw address
RN Read blocks from disk Disk addressr memorw address
# of blocks, density
WR Write blocks to disk Disk sddressrs memorw address
+ of blocksr density
IN Initialize a diskette Drive #r densitw
DOS UTILITIES
DT Disk test Drive #
CF Cory file Source file namer destination
file name
co Cory diskette Source drive #» distination
drive #
co Compact diskette Drive #r density

COMFACT file srace

MACHINE LANGUAGE ACCESSIELE DISK ROUTINES

DLODK Search index for file name Default drive #r rointer to file
name

DWRIT Write directory entry to (Must follow DLOOK)

index

ncoM Command disk activitu # of blockss commands drive &
densitur starting memory addresss
starting disk address

LIST List disk inde:x Irive #r outrut device

DISK ACCESS THROUGH NORTH STAR BASIC

LoAD Load BASIC srodram Nama

SAVE Save BASIC srodram Name

NSAVE e BASIC rrodram as a new file Name

C ogdr list disk indesx Outrut devicer drive ¥
CREATE Create a disk file Names lendgths ture
DESTROY De e a disk file Name
FILE Determine ture/existence of Name
disk file
OFEN Dren a disk file for access File numbers turer namer size
CLOSE Clo a disk file to further File number
access

REAL Read datas from a file File numbers rointer: variable list
WRITE Wri data to a file File numbers pointer: data list
TYP Return the ture of the nemt File numbar

date element in the file

S B A B S LB S A
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Diskindx, continued...

density flag. The remaining bits may define any of 128
different file types, although four have predefined mean-
ings (see Figure 1).

A file is created by placing a valid file entry into the
index. Certain operations are assumed by the DOS. First,
if any unused slots are free the index entry will be assigned
to the first available slot. Secondly, disk space for the
data blocks of the file will be allocated after the last disk
block currently assigned to a file.

= Figure 1: North Star disk index format. S———

Sindle Density Track 30 Donrle Densit

Block O

Elock #0 ! Sector #0 ! S o
i Bloclk #1
' ' Bloclk #2
Elock #1 i Sector #1 1-----
i i Rlack #3
i Glock #4
Klock # i Sector #2 "
l Hlock 5
H H Elock #4&
EBlock #3 ! Sector #3 1 - e

1st Data Block i Sector #4 0+

EACH INDEX ELOCK
Irich Slot 10
Indesx Slot #1

Index Slot #15 H

EACH INDEX ENTRY
Bute O 1 r 3 4 S ] 7 g ? 10 1 12 13 14 15

PoMAY NS! N&! N7! NS SLE O SHI LLI LHITADITOLITDRIV0E,

M1-N8 Name
sL Start block address low
SH Start block address his
LL File lengath in blo
LH File lendath in blocks h
T/D Ture/Density bute

kit 7 & 9 4 3 = 1 s

T2 a0 a
Ture 2 BASIC =7

ol Frosran
Ture 3 DASIC date file
T3 ASCII srace (20H)

S

This brings up difficulties which leads to the purpose
of DISKINDX.

DISKINDX: File Reorganization
All is fine when files are set up sequentially. The first
_index slot takes the first file name entry and the first disk
blocks after the index are assigned as data space. Fol-
lowing files are assigned to both successive index slots
and disk blocks. However, disk use eventually leads to
file deletions and new file creations. When a file is deleted,
its blocks are temporarily lost as available storage if they
were not the last assigned on the disk. The index slot, on
the other hand, becomes free for a new entry. As new
files are tacked on, eventually the DOS is unable to find
space for another file. At this stage disorder prevails.
There is usually little correlation between the order of a
file name in the index and its starting disk address; the
order of files in the index does not correspond to the
order in which files were set up on the disk; there are
gaps of unassigned and unused blocks scattered through-
out.
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File space can be easily recovered through use of the
COMPACT utility supplied by North Star. This utility
recovers disk blocks by moving allocated blocks towards
the front of the disk while keeping track of new starting
block addresses and modifying the index entries accord-
ingly. However, this utility will not recover all the unused
blocks and does not restore order to the index. The data
blocks allocated for a Basic program may exceed the
actual blocks holding program code. Whenever a file is
NSAVED, the Basic interpreter allocates three extra
sectors for program expansion. Since the disk index
format keeps track of superfluous program blocks, these
blocks may be recovered.

DISKINDX has the following features: an ability to
recover unused Basic program blocks through modification
of the file length bytes of the index entry; an indication
of available and recoverable disk blocks and location; an
indication of overlapping files; an easy means of examing
all 16 bytes of an index entry; the ability to reorganize
the disk index such that the index entries correspond in
increasing order with the actual file starting blocks, and
thus may also indicate correctly the order in which files
have been created on the disk.

The Program
Listing 1 is the DISKINDX program written in Release
5.2 North Star Basic. The program is not optimized for

=Table 2: A correlation of entry and =
branch line numbers.

DESTINATION L INE LINES WHICH REFERENCE DESTINATION

100 130

150 130

370 270

440 200

480 450

510 480

570 310

&00 D0

&7 &30

750 740

7460 740

770 750

780 740

a50 820
1040 1010

L38O 1340
1400 1380
1440 1410 1420
1450 1390

1530 1510
L5220
1560 1570 1580
1580
14610
1650
La%o
14690
1300
1470
1810
1200

size and requires over 7000 bytes for operation (single
density). Size was not considered a limitation.

The program contains some general purpose outlines
for implementing direct user modification of disk file
index entries which the reader might have use of for
other purposes (such as alphabetizing). The description
in Listing 2 of the labels used should help in understanding
the program, which is structured in a loose sort of way
through function and subroutine calls. Scattered REM
statements and the entry point and branch line numbers
in Table 2 will aid the reader if drawing up a flow chart
would be helpful. The program can be easily modified to
support a backup index on the same or another disk.

A word about the output select function. This routine
modifies the DOS output routines as a means of selecting

MICROSYSTEMS



an outut device. The program should not be run without
either substituting a RETURN which will disable this
function, or determining that the actions it will take are
compatible with your system. An alternate method is to
add device designators to the applicable print statements,
as featured in North Star Basic, and modifying the routine
to change the device designator rather than the soft-
ware.

DISKINDX has the following
features: an ability to recover
unused Basic program blocks
through modification of the file
length bytes of the index entry; an
indication of available and
recoverable disk blocks and
location; an indication of
overlapping files, and much more.

Also, run this program initially with a dummy index on
an unused disk until you are satisfied that the program
has been copied correctly, that it works reliably and as
expected.

Before the program will run, diskettes must have a
type 3 Basic data file created on them called INDEX
covering the disk index blocks. This is done by using the
optional starting block parameter in the CR command,
and causes no problems other than the possible incon-
venience of taking one index slot. Modify the constants
in line 30 if your system is other than single density and
a 24 line terminal (O disables the line count for printer
use).

A diskette may optionally be given a name in the form
of a file entry of type 4 (modify the program to change
the type number recognized as a disk name). This will,
however, reduce by one the number of data files which
may be created on the disk, but the ability to call up a file
containing disk use information (as a text file) proves

10 REM  "DIGKINDX"

20 REM FOR NORTH STAR

30 D1=2 \L1=24 NREM S DE

40 LINE 79

S50 DIM BLCLS) yEL$C40) 81 (44%NLy2) v BIECLEKEARDIL)

60 D=FNO1C"T™)

70 1 CHR Yy "k "y CHRECL3) ANREM  CLEAR SCREEN
SO0ROC T 20 (192200 BAUDD

80 INFUT "FRINTOUT (Y)P'"yR14

P0 IF Rlg="Y" EN D=FNOLC"F")

100 INFUT "It 3ty LLE ND=FNLCL)

FTWARE RELEASE %.2 AT 100H
ITYy TERMINAL LINES

NO=FNLCL)

110 IF D14 THEN Dilg="1"

120 T1%="INDEXy"+01%

130 IF FILECIL1$)=3 THEN 150 \! ITi%," NOT ON DISK" \GOTO 100

140 Kokkok MAIN

150 D=FNG:

140 51

170 1 1 THEN INPUT "SHORTEN AlL FPROGRAMS TO MINIMUM
(5)F "y S1%

180 D=FNL (1)

190 IF Si1$="8" THEN D=FNGR2(51%)

200 END

210 REM  dededdbde T CTION

220 REM %%k ACCESS WHOLE INDEXy REORDERy SHORTEN
230 DEF FNG2(M1%)

240 OFEN #1,I1%

JAN/FEB 1982

Listing 1: North Star disk index reorganizing program.

MOn 211781

useful in particular applications. One example is a diskette
devoted to 16 (or 31) twenty-one (22) block long pages of
text, where the disk use file briefly describes the contents
of each page.

Operation

A sample dialog with the program is shown in Listing
3. A carriage return alone in response to a prompt bypasses
without action. The program will select drive one in
default. Output waits for viewing after a full screen of
data is printed. The program makes a first pass to display
the index, shows block use information, reorders the
entry list and prepares to write a new index when author-
ized. If there are excess Basic program blocks which
may be recovered, the program will ask if this should be
done. Be advised that a positive response will shorten
the allocation of every program on the disk to recover
the maximum number blocks.

Remarks

| have found this program to be useful for a variety of
purposes, especially in keeping track of a large number
of files. When creating new files on diskettes reserved
for data it is desirable to have the new file entry appear
at the end of the index so that it does not have to be
found by looking through 60-odd other entries, and also
to know the order in which the files were entered, as
when they are modifications of data in previous files. |
found that it is preferable to initially allocate a large
amount of disk space when programming to prevent the
wasted time of correcting a bad save after additions are
made. When the development work is done, recovering
the unused blocks is an easy matter of using DISKINDX
followed by the COMPACT utility.

The additions in North Star Release 5.2 were welcome,
and | expect added software support will continue. Perhaps
North Star would even see merit in using the ideas of
DISKINDX as a basis for another machine language
utility. But why wait? Put DISKINDX in service now.

Reference

North Star System Software Manual, SOFT-DOC Re-
vision 2.1, North Star Computers, Inc., 14440 Catalina
St., San Leandro, CA 94577,

290 F1=0 \51=0 \§2=0 \§3=0
260 FOR B1=0 TO 4%Di-1
270 GOSuR 370

280 D=FNGLM1$)

290 NEXT

300 GOSUR 440

310 3L

320 CLOSE 4!

330 RETURN ©

340 FN END

350 REM  ### SURROUTINE

360 REM % RLOCK HEADING

370 ! ND=FNL (1)

380 1 "BLOCK® »Z2LsB1e "3 ENTRY LAREL"»

390 1 " ANDR I SCTRS  TYFE Ture Dern’t Info
Exce Sctrsg"

400 D=FNL (1)

410 RETURN

420 REM 4 SUBROUTINE

430 REM % BLOCK USE DATA

440 | %

450 480

460 1 "WILL COVER" 5182, " SECTOR"y N\D=FNSL(S1-82) \!

YORY COMPACTING DISK®
470 D=FNL (1)
ABO IF 83=0 THEN 510

75
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490
500
510
520
530
540
550
360
a70
580
590
4600
610
620
&30
640
450
&40
&70
480
490
700
710
720
730
740
750
760
770
780
790
800
810
820
230
840
850
340
a70
3B
390
200

P60

70

280

90

1000
1010
1020
1030
1040
1050
1040
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

290 1

POCWILL RECOVER"»853 " SECTOR"» N\D=FNSL(S3) N1 " BY SHORTENING FROGRAMS®
D=FNL(1) \Fl1=1
1 350-81s" SECTOR"» N\D=FNS1(350-51) NI * CURRENTLY AVAILABLE FOR STORAGE"
D=FNL.(1)
POND=FNL (L)
RETURN
REM  #4# SUBROUTINE
REM k% REORDER INDEX
"% ORDERING IN FROGRESS" \D=FNL(1)
FOR X1=1 TO &4%D1 NIF S1(X1+0)=0 THEN EXIT 400 \NEXT
REM % SORT/EXCHANGE
X1=X1-1
FOR X2=1 TO X1-1
FOR X3=X2+1 TO X1
IF S1(X3y1)x=681(X2y1) THEN 470
FOR Xa4=0 TO 2
S1(0yX4)=81(X2yX4) \EL(X2yX4)=51(X3rX4) \S51(X3rX4)=51(0rX4)
NEXT
NEXT
NEXT

REM % DISFLAY ORDERy UNUSED/OVERLAFFING SECTORS
S1(0y1)=0 \S1(0:2)=0
FOR X3=1 T0O X1

I 26T 51 (X320)»81 (X3 1)y
D2=81(0»1)+81¢0¢2) 5L (X3s1)
IF D20 THEN 7 O THEN 7460 NI NGOTO 780

\GOTO 770
n2e

(X3r1) \ESL(0e2)=61(X3,2)

IF IN OR
1(X30)
o g IN O
INDEX EBUF

TER .

FXE OTHEN EXIT 850 \NEXT
DER" ND=FNL 1LY NRETURN
AN

IREM % CH

HRE (B2 Y

¥ WRITE INDEX BUFFER

L TMIIEX ND=FNL (1)
LF N 3 °
2 1 TO F1+X2-1
WRITE #1 ZX3-1y3A5CE14(X3yX3) ) » NOENDMARK
NEXT
UF END OF INDEX

FOR X

IF §1(X3»0)<=X1 THEN 1040
El=16%{S1(X3+0)~1)

FOR O TO 7 NWRITE #1 ZELEX2e &332y NDENDMARK NNEXT
NEXT
I "INDEX REORDERED™ N\D=FNL(1)
RETURN

REM  d#EdE FUNCTION

REM ¥k LINES FRINTED
DEF FNLCL2)
IF L1=0 THEN RETURN O
L3=L3+4L2 NIF L3<L1-1 THEN RETURN L3
L3=0 NINFUT "X “RET’ TO CONTINUE"sR2%
RETURN ©
FN ENI

REM  dd#Ed FUNCTION

REM kkx SUFFIX ‘87
DEF FNS1(D3)
IF ABS(D3)<=1 THEN ! "§"y \RETURN D3
FN END

REM  ##¥#% FUNCTION

1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
13460
1370
1380
1390
1400
1410
1420
1430
1440
1450
14460
1470
1480
1490
1500
1510
1520
1530
1540
1350
1560
1570
1580
1590
1400
14610
1420
14630
14640
14650
16460
1470
1480
1690
1700
1710
1720
1730
1740
1750
17460
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930

REM k% GET 1 BLOCK OF ENTRIES
DEF FNG1(M1$)
| ZR6T,
FOR E2=1 TO 16
REM % FILL ENTRY BUFFER
E3=16KE14ED \Elg=""
FOR X1=0 TO 7 \READ #1,8B1(X1) \E1$=E1$+CHR$(E1(X1)) \NEXT
FOR X1=8 TO 15 \READ #1,&E1(X1) \NEXT
REM % SKIF EMFTY ENTRY
IF E1$(1s1)=" * THEN 1750
REM % DECODE FARAMETERS

206%EB1(P)+R1(8)
N2=256%B1(11)+E1(10)
N3=R1(12)-128%(DI11—-1) :
IF N3>x=Q AND N3<=127 THEN 1380 \F2=1
N3=N3~-SEN(N3)*128
IF N3<1 THEN 1400
NA=206XB1(14)+B1(13) \NS=0 \GOTO 1450
N4=R1(13)
IF N3 THEN 1440
IF NOT(D1=2 AND NOT F2 OR Dl=1 AND F2) THEN 1440
N4=N4/2 \IF N4<>INT(N4) THEN NA=INT(N4+1)
NG=E1C14)
Né=E1(13)
REM 3 RUILD UF REORDER TABLE/SHORTEN ALLOCATION
IF Ml$="8" THEN IF N3=2 THEN GOSUE 1810
Fl=RK1+1 \SLC(FL1y0)=E3 \S1(F1y1)=N1 \S1(F1,2)=N2
REM % BUILD UF ENTRY DATA STRING
E1$=8TR$(E3)+"  "+EL$+"y "$STRS(NLI+" I "+ETRE(N2)
IF NOT F2 THEN 1530
IF Di=1 THEN E1 144"D" ELSE E1$=E1$+"8" \! ZFily \GOTO 1540
IF Di=2 THEN E1$=E14+"D" ELSE E1$=E1%+"8" \! Z#3ls

E1$=E1$+" " +STRE(NII+" ¢ "
[N 4 2.3

2 THEN 1390
2 THEN IF NOT F2 THEN E1$=E1$+5TR$(N4%DIl) ELSE 1590
IF D=1 THEN IF F2 THEN El1$=E1$+STR$ (N4XD1) ELSE 1520 \GOTO 14600
El$=E1b+STRE(N4)
El$=El$+" "
IF N3=1 THEN 1430
Eld=EL1b+STRE(NGI+" 1"
Eld=EL1b+STRS(N&I+"F"
REM % FRINT ENTRY INFO
IF N3<=4 THEN 14670 NREM O TYFE 4 = DISK NAME
NL1$=E1$(1s8) NI"NAMED "y
I TAR(Z)sEl%»
REM % ACQUIRE BLOCK USE INFO
IF N3=2 THEN 1700 \! \GOTO 172¢
§3=83+N2-N4 NIF N2<N4 THEN ! “USE ERROR"y
IF N2»N4 THEN ! N2-N4 ELSE !
D=FNL(1)
G2=824+N2
IF N1+N2:81 THEN S1=N1+N2
NEXT
[N 31
RETURN O
FN END

REM  ##¥ SUBROUTINE

REM %k SHORTEN FROGRAM ALLOCATION
IF N4<N2 THEN 1830 NIF N4=N2 THEN RETURN
! "CHECK ENTRY FOR ERROR" \D=FNL{1) \RETURN
E1=E3-1 \WRITE #1 Z16¥E1+10ys&N4yNOENDMARK
READ #1 X16XEL+135s &I AREM  ADVANCE FILE FOINTER
N2:=N4
RETURN
FHEEE FUNCTION
3 ¥k QUTRPUT SELECT
DEF FNOL<O1%)
IF 01$="T" THEN 1920 \IF 0O1%-
FILL 2673+8 \FILL 27934 \RETURN 1
FILL 26733 NFILL 27932 NRETURN © N\REM
FN END

DOUELE DENSITY DOS

"F" THEN RETURN ©
\REM OUTFUT TO FRINTER
QUTFUT TO VIT

" *"penuuod ‘xpupisiqg
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Listing 2: The variables used in DISKINDX. BLOCK 1% ENTRY LAREL ADDR  # BLKS  TYFE

Ture Dern‘t Info Excess Blks

B1 BREER. HEGRE 18 $ADDA s 344 3t =5 2 321 323
E?  Bute ELOCK 2¢ ENTRY LAREL ADDR % BLKS TYPE Ture Dern‘t Info  Excess Elks
n Dummy furnction return value . * ‘RET’ TO CONTINUE
ol Disk densitw BLOCK 3¢ ENTRY LAREL ADDR  # BLKS  TYPE  Ture Desn‘t Info  Excess Blks
oz Bloclk cournt difference WILL RECOVER 31 EBLOCKS BY COMFPACTING DISK
03 FNS1 input variable, difference/count WILL RECOVER 20 ELOCKS BY SHORTENING FROGRAMS
E1 Start of entru soimter 1 BLOCK CURRENTLY AVAILAELE FOR STORAGE
E?  Entru count ¥ ORDERING IN FROGRESS
E3 Erntre order }a 3
F1 Excess blocks flag 3 14
F2 Different densitw Tlag 4 54
L1 Terminal lines P 134
L2 Additional lines diserlawed ? 135
L3 Total screen lines disrlaved 10 143
N1 File starting block asddress 3 165
7 170
N2 Number of file blocks g 180
N3 File ture/densitw 11 197
N4 Go address or actual srogram blocks 13 266 FRECEEDED BY A GAF OF 27 EBLOCKS
NG Ture derendent informstion 12 326
N& Tyre derendernt information 18 344 FRECEEDED BY A GAF OF 4 BLOCKS
: it g 14 347
21 it"‘mgﬁmg;"” ¥ ‘RET’ TO CONTINUE
1 C‘E’St used block WRITE NEW INDEX (Y)7Y
5‘._ Sum D'f': alloc&te-:j bloclks INDEX REORDERED
83 Sum of excess blochks SHORTEN ALL FROGRAMS TO MINIMUM SIZE (S)7S
X1 Sort rointer BLOCK 0! ENTRY LABEL  ADDR — # ELKS TYPE T Dern’t Inf =
- L - . .OC H uyre lern nfo Excess Blks
X2 oor varisble 1 SINDEX  » ot 43 33 : 32: 325
X3 Loor variable 2 Dos ' 44 102 H 23 32: 325
X4 Arraey rointer Tor exchange 3 tBASIC v 14 508 13 107528 323
EL¢) Entrw buffer 4 IBRANDEST 643 703 3 21 328 325
S1() Order/block-use srraw NAME § 5 IF.EASIC ¢ 134: 13 43 1t 21 3z;
: R & IDEGOGE +  135% 51 21 58 a2 323
gii é'""ﬁ“‘"_; E”“E"‘L 7 RADTABL s 143F  19% 2t 19 3 325
rlve: desisnstor 8 $CODE  » 1653 23 23 23 32 32;
El¢ Entry dats string 9 Y{ERRORTRE» 1703 41 23 43 323 323
Il Index file designator 10 ID.BASC-Ty 1803 153 23 153 321 325
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514 Shorten allocation flas % ‘RET’ TO CONTINUE
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65K RAM Memory

Modification For The Sol-20

by Jim Spann

Don't give your Sol to the trash man; a savior is here!
This simple modification gives the Sol Terminal Compu-
ter* a new lease on life by moving the VDM* and Solos*
memory to the Sol’s internal data bus (where it belonged
anyway), so it no longer interferes with the S-100
memory address space. Now you can run all those big
memory programs without having to buy a new compu-
ter, and still have access to all the Solos utility routines.
And all old programs will execute properly.

A minor wiring change and the addition of two inte-
grated circuits is required to extend the usability of the
Sol Terminal Computer. This feat is accomplished by the
use of a memory management flip-flop, controlled by a
unused output port in the Sol. The parts required are a
SN74LS74 (flip-flop) and SN7406 (open collector in-
verter).

The required circuit changes can be made without
cutting any printed circuit board traces. The technigue of
hanging the IC pin to be changed outside of the socket
and soldering a wire to it can save much wear and tearon
the circuit board (Figure 1). The two chip memory man-
agement control circuit can be assembled on a small
vector board and mounted inside the Sol under the key-
board as shown in Figure 2.

The following steps refer to the Sol schematics and
drawings in the Sol manual. Be sure to unplug and remove
any S-100 boards during these steps.

*Step 1. Build the custom memory management control
circuit as shown in figure 3 on a small vector board. Set
this board to one side. It will be used in a later step.

*Step 2. (This step moves the display memory data out-
put signals from the S-100 bus to the Sol’s internal bus.)
Lift all the output pins of the tri-state 1.C.s (see drawing 4)
U29 and U89 and tie to the internal bus signal INTO—INT
7, (see drawing 1). The internal bus runs all over the Sol
mother board; use any handy INT O—INT 7 signals to
connect to. Be sure to mark-up changes and keep a
accurate set of prints of your computing system.

Jim Spann, Box 2061, Livermore, CA 94550.
* trademark names of Processor Technology Inc.
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PIN 13 of U89 (74LS367) to “INT 0” PIN 10 of U79
(74LS253)

PIN 11 of U89 (74LS367) to “INT 1" PIN 6 of U79
(74LS253)

PIN 13 of U29 (74LS367) to “INT 2" PIN 10 of U65
(74LS253)

PIN 9 of U29 (74LS367) to “INT 3" PIN 6 of U5
(74LS253)

PIN 7 of U29 (74LS367) to “INT 4" PIN 10 of U78
(74LS253)

PIN 11 of U29 (74LS367) to “INT 5" PIN 6 of U78
(74LS253)

PIN 3 of U29 (74LS367) to “INT 6” PIN 10 of U66
(74LS253)

PIN 5 of U29 (74LS367) to “INT 7" PIN 6 of U66
(74LS253)

«Step 3. (This step modifies the control of the internal/
external muitiplexer (U66, U78, U65, U79—see drawing
1) to allow the data from the display to get to the proces-
sor.)

Lift PIN 2 of U44 (74LS00) and tie it to PIN 1 of U44.

*Step 4. (This step moves the MWRITE signal of the
internal RAM, so that it may be controlled by the memory
management circuit.)

Lift PIN 9 of U44 (74LS00) and tie to PIN 14 of U46
(8T30). See drawing 4.

Lift PIN 13 of U24 (74LS04) and tie to PIN 14 of U46
(8T30). See drawing 2.

*Step 5. At this point the Sol computer should operate
normally. Plug it in and try some programs that use the
display; TARGET is a good test program. If the system
does not work there is a wiring error, so double check
everything and try again.

*Step 6. In step 6 the connection of the memory manage-
ment circuit board is installed. Mount the memory
management board and connect the circuit to VCC (+5
Vdc) and ground. This power comes from the Sol mother
board. Connect to the following signals to the Sol. See
figure 2 and drawing 2.

MICROSYSTEMS



74LS74 PIN 1 (reset) to (S-100 signal POC) PIN 12 of
u77.

74LS74 PIN 3 (clock)to (OUTPUT FCH) PIN 11 of U35.
74LS74 PIN 2 (data) to (S-100signal DO) PIN 2 of U80.
7406 PIN 8 to PIN 3 of U34.

7406 PIN 1 and PIN 13 to PIN 6 of U23.

7406 PIN 2 to (S-100 signal MWRITE) PIN 11 of U50.
7406 PIN 12 to (S-100 signal FRDY) PIN 1 of U49.

This completes the modification of the Sol.

*Step 7. The system should operate normally; retest as in
step 5. If there are any problems check the memory
management flip-flop to make sure the Power On Clear
(POC) resets it to a low level at PIN 5.

Theory of Operation

When the computer is first turned on the memory con-
trol flip-flop is cleared via the Power-On-Clear signal
(POC). This signal is also generated when a restart is
performed (holding both the upper case and repeat keys
down). The Sol will operate normally with the Solos/dis-
play RAM/ROM memory block enabled.

The memory control flip-flop controls accesses (reads/
writes) to the CO00—CFFF hex memory block. This block

4K Solos/display RAM/ROM or a 4K RAM (can be part of
a larger memory plane) memory on the S-100 bus. In
other words the memory control flip-flop switches in the
internal Solos memory or the external S-100 memory.

Operation

Software control of the memory management flip-flop
is accomplished via the output instruction OUT FC and
bit 0. If bit 0 is set to a zero (0) then this is normal Sol
operation. If bit 1 is set to a one this enables the memory
on the S-100 bus.

The programming example illustrates how to have a
full 65K RAM system and use the Solos utilities with
CP/M . The cold boot switches off the internal memory
and turns on all RAM external memory.

Software Rules

These rules should be kept in mind when using this
system,

1) Do not switch to the internal memory (Solos) if the
STACK is in the CO0O0—CFFF address area. Save the
stack first, or the program will not be able to find its way
back.

2) Do not switch to the internal memory from insided
the COO0—CFFF address area. )

Memory Management
\]._Control Vector Board

e b~~de— gtick-Mounts @
(Foam Adhesives)

\
\ Mount under KB
\ on top of Mother Board

t ? —] SOL
Al
Hanging a pin out. /————\ KB
Figure 1. Figure 2.
SN74LS74 SN7406
+5VDC
ta
S
U8so-2 2/ S 415 g —> U34-3
(DO)
U35-11 < 2 cC _ 0
(OUT FC) R iD>02_—_~_-> U50-11
1] (MWRITE)
13 L > U49-1
PWR (FRDY)
& Memory Control
GND SOL-20
v v
urz-12 U23-6
(POC)
U46-14 9 uso-12
— X L—g Udd __XE U4s . [—[:bo—
- Figure 3.
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The following is an example of a CP/M interface using the memory
management modification.

i

memsw equ 0FCH ;output that control the memory
solon equ 0 ;solos on, normal operation
solof equ not solon and OFFH ;enables all ram
sinp equ 0COlFH ; SOLOS entry points
sout equ 0C019H
aout equ 0C01CH
ainp equ 0Cc022H
stat equ OFAH ;Keyboard status
char equ 0FCH ;Keyboard data in
boot: 1xi sp,stack
mvi a,solof ;turns off solos rom/ram area
out memsw
jmp cpm;
wboot: 1xi sp,stack
mvi a,solof ;jturns off solos
out memsw
jmp gocpm
H I/0 ROUTINES
H
const: in stat ;Sol KB
cma
ani 1
rz
rtn: mv i a,0ffh
ret
conin: in stat :Sol KB
ani d
jnz conin
in char
ora a
jz conin
ret
reader: mov a,l ;serial port
1xi h,ainp
jmp memctrl ;send it to solos

punch:

wo me me ome me we e we

Power

~ e owe

NOTE:

;
memctrl

vector

stkreg

stack

This program maps the solos area (C000 - CFFF) on & off.

To allow for 64k byte operation of the Sol and still have
access to the Solos software contain in the CO00-CFFF area
which includes the VDM, the following procedure is required.

the boot program should do is turn off the Solos area.

program calling sequence example:

mov b,c : for adout
mvi a,2 ;serial port
1xi h,aout

jmp memctrl ;send it to solos
MEMCTRL

memory control

26 nov 79

On Clear enables the Solos area so the first thing

THIS PROCEDURE MUST EXECUTE OUTSIDE OF THE COO00-CFFF
ADDRESS SPACE.

S " PONUIIUOD ‘0Z-TOS BY} 10) SUOHEDIIPOI

push h ;save h we need it

Ixi h,sout ;:vector to vdm in solos

call memctrl

pop h ;restore h

ret

eqgu OFCH ;joutput that control the memory

equ 0 ;solos on, normal operation

equ not solon and OFFH ;enables all ram

shld vector+l ;store vector

1xi h,0

dad sSp ;jget stack

shld stkreg ;save it

1xi sp,stack ;get a local stack outside
;C000 — CFFF range

mvi a,solon ;turn on solos so we have access

out memsw

call 0 ;jget set on entry

mv i a,solof jturn off solos area

out memsw

1hld stkreg jrecover org stack

sphl

ret

éw 0

ds 20

dw 0

end
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Microsystems
Reader Survey

Dear Readers:

Over the last two years, many of you have written
to us. Your ietters have offered encouragement (lots
of it) and suggestions that have helped Microsystems
improve and grow. For that, we thank you.

Our goal for 1982-83 is to bring you a bigger and
better magazine. You can help us by filling out this
questionaire and sending it back to us. We would like
to know what types of articles you are interested in,
what departments you have enjoyed, and which you
feel could use improvement.

We would also like to know more about you—how
you use computers, what kind of system you have,
the role that computers play in your life, your level of
expertise and some basic demographic facts. All this
will help us produce a magazine that best meets your
requirements as well as contact advertisers with
products of interest to you. By the way, as we sell
more pages of advertising, we are commited to
balance them with more editorial material, and
enlarge the magazine. You won't find Microsystems
running 75+% advertising.

With your assistance we can bring you more of the
kind of articles you find interesting, and keep
Microsystems on the right track. So please
participate in our survey.

Sincerely,

rd

Claudette Moore
Managing Editor

Reading Habits

1 How did you initially become interested in Microsystems?
1 [ Talking with a friend or associate
2 [0 Seeing a copy in a store
3 [0 Receiving a promotional letter in the mail
4 [0 Seeing an advertisement in another magazine

2 What is the average amount of time you spend reading or
looking through each issue of Microsystems?
1 [J Less than 1 hour 4 O 3to 4 hours
2 O 1to 2 hours 5 O 4 to 5 hours
3 [J 2to 3 hours 6 [ over 5 hours

3 How many people read or look through your copy of
Microsystems?

Myself and others.

4 How long do you keep back issues of Microsystems?
1 O Never discard them
2 O Over one year
3 O Six months to one year
4 O Three to six months
5 [0 Less than three months
6 [ Do not retain

5 Which computing periodicals do you regularly read or
look through?
1 O Microsystems
2 O Kilobaud Microcomputing 8 OO0 Byte
3 O Small Business Computers 9 O Infoworld
4 O Personal Computing 10 O Lifelines
5 [0 Creative Computing 11 O Computer (IEEE)
6 O Mini Micro Systems 12 O Computer Design

7 O Interface Age

'mmuummumsuuummmmmwumnummzuuum;muismiumnmmmunsmmauu;mmmuuunmumsmﬁuuuwmmwuumuuuumuunuumumuunﬁ

1 0 What is your principal cccupation?

1 1 Do you use computers in your work?

12

1 3 If your company uses small comuters, please check the

1 4 What is your exact title?

Background
1 5 What is your age?
1 O under 20 6 [ 40-44
2 O 20-24 7 O 45-49
3 O 25-29 8 [0 50-54
4 [0 30-34 9 [0 55-59
5 [ 35-39 10 O 60 and over

Microsystems’ Editorial Content

6 Rate the value of Microsystems'departments (on a scale
of 1-5; 5 = most valuable, 1 = least valuable):
1 Letters:
2 News & Views:
3 Editor’'s Page:
4 CP/M Bus:
5 Software Directory:
6 New Products:
7 NorthStar Topics:

7 Rate your preference for types of articles:

Tutorials

1CP/M: ____ 7 Hardware:

2 Programming: 8 System:

3 Hardware: Programs
Software 9 Basic:

4 Systems: 10 Assembler:

5 Applications: 11 Pascal:
Reviews 12C:

6 Software: 13PL/

8 What were the best four articles in 19817

9 What other topics would you like to see covered in 19827

Profession

1 O Programmer/Analyst

2 O Engineer/Scientist/Technician

3 [ Business Owner/Manager

4 [ Educator

5 [0 Student

6 [0 Professional (law, medicine, accounting, etc.)
7 O Other

O yes O no

yes, with what frequency?
1 O Daily
2 (0 Weekly
3 O Less frequent than weekly

statement that best describes your relation to your company’s
purchases.

1 O | decide what to buy

2 O linfluence the buying decision

3 O | am not involved

MU R R
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1 6 What is your sex?

17

18

19
20

21

22

24

25

O Male [0 Female

What is your personal income from all sources?

1 O under $10,000 6 [J $30,000-$39,999
2 O $10,000-$14,999 7 [J $40,000-$49,999
3 0 $15,000-$19,999 8 0 $50,000-$74,999
4 [J $20,000-$24,999 9 [ $75,000-$99,999
5 [0 $25,000-$29,999 10 O $100,000 or more

What level of education did you complete?

1 O High school

2 [J Some college

3 [0 Associates degree

4 [0 4 year college degree

5 [0 Some graduate/professional

6 [0 Master's degree

7 O PhD

8 O Professional degree (M.D., D.D.S., etc.)

Are you a member of a computer club?
O Yes O No

Are you a member of a scientific, engineering, or computer
professional society?
O Yes O No

Microcomputing In Your Life

Which of the following best describes your involvement
with personal computers? (check all that apply)

1 O Personal or hobby

2 O Professional or business

3 O Educational purposes

4 [] Research and development

5 [ Other:

Please check any of the following ways you purchase
equipment:

1 O Local computer store

2 [0 Direct from manufacturer

3 O Systems house or OEM

4 O Mail order

5 O Club group purchase

6 O Other

What types of computer systemsdo you have accessto?
(check all that apply)
Business Personal

Use Use
Large mainframe O O
Large timesharing system O O
Midi or large mini O O
Minicomputer (| O
Microcomputer (S-100 bus) O O
Microcomputer (Apple, TRS-80, etc.) [ O
Homebrew system O O

If you use an S-100 bus system, what manufacturers are
included in your system?
(check all that apply)

1 O Morrow Designs 8 [ Imsai
2 O Cromemco 9 [0 Altair
3 O NorthStar 10 O Intel
4 [] Godbout Electronics 11 O ECT
5 O Vector Graphic 12 O Homebrew
6 O CCs 13 00 SSM

7 O Tecmar 14 O Dynabyte

What is the approximate cost of your personal computer
system(s)?

1 O under $1000 4 [J $4000 to $6000
2 O $1000 to $2000 5 [J $6000 to $8000
3 O $2000 to $4000 6 O $8000 to $10000

7 O over $10000

26

27

28

29

30

31

32

Have you attended any computer fairs or shows in the
past year?

O Yes [0 No

Please note the brands of products you intend to buy in
the next 12 months.

CPU
Printer
Plotter

Terminal

Tape or Disk

Memory

Modem
Graphics Pad
Synthesizer

Other peripheral

Software

How much do you plan to spend on hardware (computers,
peripherals, etc.)and software within the next 12 months?
Hardware $
Software $

Microsystems’ Ads

Do you find advertisements in Microsystems a valuable
source of information?
O Yes 0 No

Which of these statements best describe how you approach
advertisements in Microsystems?

1 O Look for ads on specific products

2 O Look at most ads

3 [0 Generally look at half the ads

4 [0 Rarely look at ads

Which of the following actions have you taken after reading

anadvertisementin Microsystems? (Checkall thatapply).

1 O Asked for more information directly from an
advertiser

2 [ Filed or made notes for future reference

3 [0 Purchased or recommended the purchase of a product
advertised

4 O Purchased a competitive product

Comments

Please return completed form to Microsystems Survey,
39 East Hanover Avenue, Morris Plains, NJ 07950.
THANK YOU!
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The world is full
of intriguing probiems
that never got into
a textbook.

Problems for Computer Solution
by Steve Rogowski

Ninety intriguing and fascinating prob-
lems, each thoroughly discussed and ref-
erenced, make an excellent source of
exercises in research and preliminary
investigation. Eleven types of problems
are provided in the following areas: arith-
metic, algebra, geometry, trigonometry,
number theory, probability, statistics, cal-
culus and science. Author Stephen
Rogowski of SUNY-Albany has included
several problems which have never been
solved. He feels that some research and
an attempt to solve these will sharpen
students’ insight and awareness.

Some of the problems are not new like
the one asking how much the $24 the
Indians were paid for Manhattan would be
worth today had it been deposited in a
bank. However, this problem was revised
to have a variable interest rate so it would
be a challenge to program. Of course,
many of the problems are new and have
never been in print before.

The student edition has 106 pages and
includes all 90 problems (with variations),
7 appendices and a complete bibliog-
raphy. Cost is $4.95.

The 182-page teacher edition contains
solutions to the problems, each with a
complete listing in Basic, sample runs, and
in-depth analyses  explaining the
algorithms and theory involved. Cost is
$9.95.

To get one or both books send payment
plus $2.00 shipping and handling per
order to Creative Computing. Credit card
orders may be called in toll-free to the
number below.

Order yours today. If you are not com-
pletely satisfied, return it for a full refund
plus your return postage.

creative
computirg

Morris Plains, NJ 07950
Toll-free 800-631-8112

e

Prob-

CF/M SYSTEMS
COMPATABLE A0AG/2A0 SOFTIWARE

STANDARD UTILITIES

$  Source/Object
COMMX ™™ — Menu Driven Communications with Information Services (DEC - IBM - UNIVAC -
CBBS - etc.) and Remote COMMX Systems Transfer Any File Type/Size. Nine

Link and Eight Local Functions Prompt for Mindless Operation. ............ 250.00 75.00
D — Disk Directory 4 Column Sort with File Size/Disk File and Space Status. ... 40.00 20.00
DDB — Disk Directory Database UPDATE/INQUIRY Catalogs Files Fast .......... 60.00 25.00
DCOMP — Disk File Compare with Another Disk File with Display Option. ..... TEP 30.00 20.00
MCOMP — Memory Range Compare to Memory (ROM or RAM) - Console Logs Errors ..... 30.00 20.00
MTEST — Memory Test Any Range with Before/After Write Error Bits + Pass # ...... 30.00 20.00

ADVANCED UTILITIES
CDIR — Comprehensive Sorted Disk Directory/Cross File Block Allocation Check. . .. ... 3000 20.00
COPSEQ — Specify Disk Area and Copy Sequentially to CP/M File. .............. b 30.00 20.00
DASM — 8080 Object Dis-Assembler with Symbol Table/XREF/ASCII MAP. ... 100.00 40.00
DXRSIZ — Disk Exerciser Read or Write/Track/Sector/All/Set and Check Skew. 60.00 25.00
GEDIT — Gang String Substitution Made Globally in One Pass Editor, ......... 50.00 2000
PREDIT — Source Program Version Number Maintenance at Pre-Edit Time. . 40.00 20.00
PROMER — Load/Display/Patch/Copy/Verify/Burn %K+1K+2K+4K Proms. 60.00 30.00
RELOC — 8080 Object Code Relocator: Put This Into Your Program. .... 30.00 20.00
X6502 — 6502 Crossassembler MAC Macro Library and Post Processor. 100.00
MEMORY MAPPED VIDEO

CGEN — EPROM Character Generator Editor for Video Display Boards. .............. 50.00 20.00
DXAM — Disk Track Sector Examine with Update in HEX or ASCIl or EBDIC. ........ 4000 2000
VBASIC — 9K Disk Basic with Super Video Commands and Full Screen Program Editor.

Supports Different Video Cards with Identical Program Execution! .......... CALL 100.00
VGAMES — For VBASIC: Othello/Blackjack/Breakout/Blockade/Poker Slot and Draw. .. 100.00 50.00
SOUNDS — VBASIC Development System for AY-3-8910 Sound Chip Sounds. ........ 75.00 30.00
PMIS — Program Management Information System (Critical Path Method), S 200.00 90.00
DBMS — VBASIC Data Base Management System/Define/Enter/Report. ............ 1560.00 75.00
VIDEO — Parameter Controlled Multi-User or Scroll Window Video Driver. ..... 50.00
VDRAW — Vector Line Draw and Plot Subroutine for Fast Graphics. ... 30.00
CHESS — Graphic Games: IMSAI VIO: VECTOR GRAPHIC Flashwriter 2: SSM VB3 30.00 2000
INVADERS — Zap!/Sound Effects/Joystick or Buttons or Console/Kill or be Killed. 50.00 20.00
STARTREK — Realtime Action/Sound Effects with Host of Commands and Missions. . 40.00 20.00
TARGET — Moving Aircraft Shooting Gallery with Speed Options/Sound Effects. ....... 40.00 20.00

*CP/M is a Registered Trademark of Digital Research
Disk $7.50 Extra — Cal. Residents Add 6% Sales Tax

Send Your Disk! — S. Den 8" +MICROP+APPLE+NSTAR
\ Dial 213/348-7909 to Get Free Product Brochure

HAAWKEYE 23914 MOBILE

CANOGA PARK

> /. GRAFIX CA 91307 USA

(In NJ 201-540-0445) J

ﬂE\N ‘? “‘Speech synthesis using

| / the Votrax SC-01 with the
_;, m ﬂ_)UnEHEtAIZKER!_

THAT IS USER PROGRAMMABLE
o PROGRAMMABLE OSCILLATOR FOR PITCH

' CONTROL-GIVES YOU MORE NATURAL
SPEECH OR MULTIPLE VOICES :

'+ EXTENDED DEVICE'OPTION _
"« UP TO TWO WAIT STATES

“EASILY PROGRAMMED IN BASIC!

Write or call for complete details = -
= - Ackerman Digital Systems, lnc.
~votraxis 110 No. York Rd., Suite 208
~atademark— Eymhgrst, IL 60126

| Berewworks (312) 530-8992
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Using CP/M’s Undocumented

‘"Autoload’”’ Feature

by Kelly Smith

Ever wished you could just drop a diskette into your
drive, boot it, and have it immediately start executing a
program for you...or the kids want to play some nifty
game, but you're tired of having your diskettes trashed
because your 14 year old boy does not understand the
full implications of ERA *.*...7? Well there is a little known
feature of CP/M that's worth knowing—it has a built-in
autoload! | don’t know why Digital Research fails to docu-
ment this for public consumption, since they include the
information in their OEM distribution documentation. After
all, how many of us are OEM distributors? Well, here are
the details of “autoload,” and how to implement it on your
CP/M system.

First, take a "scratch” diskette and do a full disk copy of
your CP/M system diskette, including the system tracks.
If you don't have a disk copy program, SYSGEN the
“scratch” diskette and PIP all the stuff to it. Next, put the
new diskette (to be set-up for “autoload”) in drive A:,
“warm boot” it (Control-C) and let’s assume that we want
to “autoload” Microsoft's MBasic and have it execute
STARTREK. Here's what you do:

A>ddt movcpm.com<cr> <--- We need toc "patch" MOVCPM.COM
DDT VERS 2.2

NEXT PC

2800 0100 (==~ Write down '2800' someplace
-d0a00<cr> ¢--- Dump starting at address OAOO0 Hex

Here is the start of CP/M (Version 2.2, but this method
will work for CP/M Version 1.4 just as well);

.=«— CCP jump entry (normal entry)

. =— CCP jump entry to bypass "autoload"

. «— 128 characters allowed for command
: . =— Number of characters in filename

= I i‘h— start of filename to "autoload”

0AQ0 C3 5C 03 €3 58 03 7F 00 20 20 20 20 20 20 20 20 .\..X...
0Al0 20 20 20 20 20 20 20 20 43 4F 50 59 52 49 47 48 COPYRIGH
0AZ20 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49 T (C) 1979, DIGI
0A30 54 41 4C 20 52 45 53 45 41 52 43 48 20 20 00 00 TAL RESEARCH

0A40
0A50
0A60
0A70

Kelly Smith, 3055 Waco St., Simi Valley, CA 93063

Reprinted from GP/M NET NEWS.
88

0 k., now that we see that much, let's patch MOVCPM.
COM to do the “autoload” of MBASIC.COM and STAR
TREK.BAS...

-s0a07<cr> ¢{--- Substitute, starting at address OA07 Hex
0A07 00 Of<cr> <--- 15 characters in filenames to "autoload"
0A08 20 4d<cr> <-=-= ASCII 'M'
OA09 20 42<cr> <--- ASCII 'B"
OADA 20 4l<cr> <-=- ASCII 'A'
OAOB 20 53¢<cr> <=--- ASCII 'S'
OAOC 20 49<cr> <--- ASCII 'I'f
OAOD 20 43<cr> <--- ASCII 'C*
OAQE 20 <cr> ===~ We needed a 'SPACE', so leave as is...
OAOF 20 53<cr> <--- ASCII 's'
0Al0 20 54<cr> <--- ASCII 'T'
OAll 20 41<cr> <£--- ASCII 'A'
0Al2 20 52<cr> <==- ASCII 'R'
OAl3 20 53<cr> <--- ASCII 'T'
0Al4 20 54<cr> <-=-= ASCII 'R!'
OAl5 20 45<cr> <--- ASCII 'E’
0Al6 20 4B<cr> <--- ASCII 'K'
0Al17 20 .<cr> {=== Quit substituting
-d0a00<cr> ¢--- Let's "Dump" what we just entered...
. «— 15 characters in MBASIC STARTREK
|
| . =— Start of MBASIC STARTREK
OAQ0 C3 5C 03 C3 58 03 7F OF 4D 42 41 53 49 43 20 53 .\..X...MBASIC.S
OAl0 54 41 52 54 52 45 4A 20 43 4F 50 59 52 49 47 48 TARTREK.COPYRIGH
0A20 54 20 28 43 29 20 31 39 37 39 2C 20 44 49 47 49 T (C) 1979, DIGI
OA30 54 41 4C 20 52 45 53 45 41 52 43 48 20 20 00 00 TAL RESEARCH
OA40 00 0O 00 0D OO 00 CO 00 00 CO OO 0D 0O 0O
0AS50 00 00 00 00 00 0O 0O 00 00 00 00 00 00 00

0A60 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
OA70 00O OO 00 0O CO CO CO OO CO OO 00 00 00 OO

Keep in mind, that you are not limited to just filenames —
you could just as well “autoload” and envoke submit files
(including command strings), whatever, and can completely
“overlay” Digital Research’s copyright notice and use as
many ASCII character entries as are required. Don’t sub-
stitute passed address OA7F Hex, however! Now exit
DDT(Control-C c¢r orGO cr ) andlookatthe number
that you wrote down...it's there on that piece of paper,
next to the beer can. Hmmm...says 2800...0.k., multiply
the 2 by 16. Now, since the 8 ends in two zeros, subtract 1
from 8, and add 32 and 7 together to get...39! Now follow
along closely:

A>save 39 trekload.com<cr>

We just saved 39 pages (256 bytes/page) of the patched
MOVCPM.COM, and for reference, renamed it to TREK-
LOAD.COM. Now SYSGEN your diskette (however you
do that) with TREKLOAD instead of MOVCPM, and “cold
boot” the diskette.

It should “boot” with MBasic being executed, then
MBasic takes over and loads in STARTREK, and then
you are ready to “zap” some Klingons! &
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-100 INNOVATORS:

REMOTE CONTROLLER—Innovative Features:

*Complete 256 address control—not just 16

*No ultrasonic link—prevents erractic operation

*120,208,240 and 277VAC control—for single & 3 phase operation
*Hardware driven—requires minimal software

*Complete line of industrial switches available—to 5.5KW

REAL TIME CLOCK—Innovative Featuers:
*First to use LS| OKI clock chip
*Crystal controlled for .002% accuracy
*4 software selectable clock generated- interrupts
*Full clock and calendar data
*Lithium battery backup good for 6000 hours!

ENERGY WATTCHER™—Innovative Features:

*First microcomputer based energy monitor
*Clip on probes for easy installation
*Monitors Real Power, not volt-amps

*Peak Power and continuous power readings
*Single and 3 phase operation

See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products
from SciTronics Inc., 523 So. Clewell St., P.0. Box 5344, Bethlehem, PA 18015 (215) 868-7220 J

-
e
-
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For the 5-100 Bus. 32K of on board memory
allows a 288 H. x 192V. dot matrix, for a total
of 55,296 pixels. Every pixel is programable in
any one of 16 colors or 16 grey levels
completely independent of all other pixels in the
maftrix.
Compuprism Bare Board with documentation
$45, kit $240, ass. and tested $280.
(16K Memory 144H. x 192V.)
Super Compuprism Bare Board with
documentation $50, kit $350, oss. and tested
$395.

B (32K Memory 288H. x 192V.)
Add $15 to A & T price for 16 level grey scale.
Add $15 to A & T price for memory
management port.

Compuprism software package, includes alpa-
numberics, point plot, line draw, and TRS-80"
graphics simulation $20 or FREE with A & T unit.

Z-80 Users
You €an Use
TRS-80"
Software

We offer an assembled hardware
interface which we guarantee
will load data from TRS-80*
cassettes into any Z-80 based
system. (Except sealed units.)
The documentation explains how
to patch the TRS-80* software

" to your system. In fact you can

virtually change your Z-80
machine info a TRS-80* without
making a single hardware
change. The documentation also
includes an example of patching
SARGON I1** into a Z-80
system.

The price is $30 or FREE with the
purchase of an assembled
COMpUPrism Or super compuprism
unit.

A-D, D-A Board

5-100 board provides 16 chan-
nels of analog to digital input
and B channels of digital to
analog output. With on board
kluge area. Total cost of board
and parts less than $120. Bare
board with documentation $45.

ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR §.D. SYSTEMS.

EXPANDORAM $10.

J.E.S. GRAPH.", P.O. Box 2752
Tulsa, OK 74101, (918) 742-7104

TRS-80* is a trademark of Tandy Corp.

180

SARGON II** is a trademark of Hayden Book Co.

Announcing JRT PASCAL Version 2.

As the name implies, it’s PASCAL refined —

the second generation. Here’s why:

== No limit on program size — separately compiled
external procedures are auto-loaded

== No limits of size of procedures, nesting levels
or recursion

=14 digit precision arithmetic, no conversion errors,
exponents from —64 to +63

== Jynamic strings up to 64K bytes

== \/erbal error messages, dynamic trace, assembly code

== True dynamic storage with auto-compression

= All new 110 page user manual

== One-step compiler for CP/M* systems

If you're considering any PASCAL, seriously
consider JAT PASCAL Version 2 before you buy.
Another advanced programming product from
JRT Systems, it’s ready for you now.

§§9f53$dse¥gnl\1ﬂ S E?JNB:: 22365, 1891-23rd Avenue

San Francisco, CA 94122

*CP/M is a trademark of Digital Research
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Program Name: BPSXREF

Hardware System: CP/M with Microsoft
Basic-80 v5.x

Minimum Memory Size: 48K

Language: Machine Code

Description: BPSXREF is a listing and cross-
reference generator for Microsoft's Basic-
80 5.x language. It produces a formatted
program listing and alphabetized list of
program variables and functions cross-
referenced to the line numbers where they
are used.

The formatted listing allows for page titles,
page numbers and skipped lines for added
clarity in program documentation. Options
allow user to decide whether he wants a
simple listing or only a detailed cross-
reference, or some combination of listing
and cross-reference.

BPSXREF operates on ASCI| formatted
CP/M files as produced by MBasic's SAVE
command with the “A” option or text editors
such as ED, WORDMASTER and MINCE.
This is same file format required by Microsoft's
Basic compiler, BASCOM.

Release: September 1981

Price: $124

Included with price: Disk and documenta-
tion.

82 Woods End Rd.

Fairfield, CT 06430

(203)254-1659

Program Name: SPELL

Hardware System: Standard CP/M and
Heath/Zenith HDOS

Minimum Memory Size: 48K

Language: Machine Code

Description: SPELL is a spelling proofreader.
It detects mispelled words in documents
created by most text editors and word
processors, including WordStar and Magic
Wand. It allows listing unknown words,
marking them in the document for easy

90

editing, or adding them to the dictionary.
Effective dictionary size is over 50,000 words
with a user-expandable prefix/suffix table.
SPELL processes 4,000 input words per
minute.
Release: October 1981
Price: $49.95 plus $3 shipping/handling
Included with price: Disk and manual; specify
8" std CP/M or 5" Heath/Zenith CP/M or
HDOS disk.
Where to purchase it:

The Software Toolworks

14478 Glorietta Dr.

Sherman Oaks, CA 91423

(213)986-4885

Program Name: Smartkey
Hardware System: Any CP/M system
Minimum Memory Size: 20K
Description: Smartkey installs a software
interface between the console keyboard
and CP/M, allowing the operator to ‘redefine’
key functions. Individual key codes may be
altered and keys may be made to return a
sequence of characters for each keystroke.
The logical layout of keyboards may be
improved and customized for particular
applications software. Sets of key definitions
can be saved ondisk for re-use and definitions
may be altered at any time. The program
works with either version of CP/M and
requires no hardware or software knowledge
to install or use.
Release: October 1981
Price: $39.00
Included with price: 8" disk, 20 page
manual.
Where to purchase it:

FBN Software

1111 Sawmill Gulch Road

Pebble Beach, CA 93953

(415)373-5303

Program Name: COMSTAR OVERLAY
Hardware System: North Star DOS
Minimum Memory Size: 32K
Language: Basic Compiler—Assembly lan-
guage.
Description: An overlay structure is now
possible under an extension to the
COMSTAR compiler for North Star Basic.
An overlay differs from page CHAINing in
that root program segment and selected
program variables can survive intact as a
new program segment is introduced. An
overlay structure allows very large programs
to be executed and is also suitable for a
menu driven system of programs. Includes
a CP/M overlay capability for those with the
COMSTAR-CP/M interface.
Release: September 1981
Price: $75.00 to registered owners of Com-
star
Included with price: Modified Compiler, and
overlay support routines.
Where to purchase it:

AM. Ashley

395 Sierra Madre Villa

Pasadena, CA 91107

(213)793-5748

Program Name: ABSTAT

Hardware System: Any CP/M computer
Minimum Memory Size: 48K

Language: Pascal/MT+

Description: ABSTAT is an interactive sta-
tistics package. Commands include multiple
linear regression, analysis of variance, cross
tabulations, bar graphs, scatter plots, means
tests and many others. Flexible data mani-
pulation” routines allow full data editing,
subsetting, appending, and ASCII file transfer
with straightforward algebraic equations.
Up to twenty variables are accessible by
name or number. There are facilities for

MICROSYSTEMS
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If youare a CP/M user, onany system—S-
100, Apple, TRS-80, Heath, Ohio Scientific,
Onyx, Durango, Intel MDS, Mostek MDX,
etc—after all CP/M is the Disk Operating
Systemthat has been implemented on more
computer systems than any other DOS—then
Microsystems magazine is the "only" maga-
zine published specifically for you!

Or, if you use an S-100/|IEEE-696 based
computer—and the most sophisticated
microcomputer systems available use the
S-100/IEEE-696 hardware bus—then Micro-
systems magazine is the "only” magazine
published specifically for you!

We started publishing Microsystems almost
two years ago to fill the void in the microcom-
puter field. There were magazines catering
exclusively to the TRS-80, Apple, Pet, Heath,
etc. system users. There were also broad
based publications that cover the entire field
but no one system in depth. But no magazine
existed for CP/M users—nor did one exist
for S-100 users.

The why and what of a software bus

Firstofallwhatisa “"bus?" And whydowe
cali CP/M “the software bus?”

A "bus” is a technigue used to interface
many different modules. Examples are the
“S-100/IEEE-696 Bus" and the "IEEE-488
Bus.” These are hardware buses that permit
a user to plug a bus-compatible device into
the bus without having to make any other
hardware modifications and expect the
device to operate with little or no modifica-
tion.

CP/M isa Disk Operating System (DOS).
It was first introduced in 1974 and is now
the oldest and most mature DOS for micro-
computer systems. CP/M has now been
implemented on over 250 different computer
systems. |t has been implemented on hard
disk systems as well as floppy disk systems.
It is supported by two user groups (CP/M-
UG and SIG/M-UG) that have released over
80 volumes containing over 2,000 public
domain programs that can be loaded and
run on systems using the CP/M DOS. Add

to this another 1,500 commercially available
L N

ew subscribers are entitled to a free CP/M Reference Card. Be sure to ask for yours when you order.

CP/M software packages and you have the
largest applications software base in exis-
tence.

CP/M is the only DOS for micros that has
stood the test of time (seven years) with
the highest level of compatibility from version
to version. And over the years this compati-
bility has been maintained as new features
have been added.

This is why we say "CP/M is the software
bus” and why Microsystems magazine is
vital to providing CP/M users with technical
information on using CP/M, interfacing to
CP/M, new CP/M compatible products and
for CP/M users to exchange ideas.

Why support the $-100 bus?

S-100 is currently the most widely used
microcomputer hardware bus. It offers
advantages not available with any other
microcomputer system. Here are a few of
the advantages:

S-100is processor independent. There
are already thirty different S-100 CPU cards
that can be plugged into an S-100 bus
computer. Nine 8-bit microprocessors are
available: 6502, 6800, 6802, 6809, 2650,
F8,8080,8085and Z80. Eight 16-bit micro-
processors are available: 8086, 8088, 9900,
Z8000, 68000, Pascal Microengine, Alpha
Micro (similar to LSI-11) and even the
AMDZ2901 bit slice processor. Take your
pick from the incredible offerings.

S-100 has the greatest microcomputer
power. What other microcomputer system
has directaddressing of up to 16 megabytes
of memory, up to 65,536 1/0 ports, upto 10
vectored interrupts, up to 16 masters on
the bus (with priority)and upto 10 Mhz data
transfer rate? You will have togoa long way
to use up that computing power.

S-100 is standardized. The S-100 bus
has been standardized by the IEEE (Institute
of Electrical and Electronic Engineers)
assuring the highest degree of compatibility
among plug-in boards from different manu-
facturers. And, Microsystems has published
the complete IEEE S-100/696 standard (all
26 pages).

S-100 is the hardware bus
for sophisticated microcomputer users!

d Microsystems —
 the CP/M and S-100

User's Journal

S-100 has the greatest hardware support.
There are now over sixty different manufac-
turers of about 400 different plug-in S-100
boards. Far greater than any other microcom-
puter system.

With all these advantages is itany wonder
that S-100 systems are so popular with
microcomputer users who want to do more
than just play games?

F or the serious computer user.

Each issue of Microsystems brings you
the latest in the CP/M and S-100 world.
Articles on applications, tutorials, software
development, product reviews, and lots more,
to keep you on top of the ever changing
microcomputer scene.

And if youare an S-100 system user using
other operating systems (e.g. North Star)
Microsystems also supports you.

Get your copy today

Order your subscription to Microsystems.
Send $16 for one year (6 issues), $30 for
two years (12 issues) or $42 for three years
(18 issues). If you prefer, call our toll-free
number, 800-631-8112 (in NJ 201-540-0445)
to put your subscription on your MasterCard,
Visa or American Express card. Canadian/
Mexican and other foreign surface subscrip-
tions are $19 and $35, respectively, per
year and must be prepaid. We guarantee
that you will be completely satisfied or we
will refund your subscription.

Join thousands of Microsystems subscrib-
ers like Jim Johnstone of Los Altos CA, who
said "Microsystems has lived up to your
promises and my expectations. Congratula-
tions."”

the CP/M* and 5-100 user’s journal

MIGROSYSTEMS

a Creative Computing publication

39 East Hanover Avenue
Morris Plains, NJ 07950, USA
Toll-free 800-631-8112
(In NJ, 201-540-0445)

* registered trademark Digital Research

+ registered trademark Lifeboat Associates




Software Shops

—Arizona—
Creative Software Systems: Systems inte-
gration and custom software (BASIC, PAS-
CAL, Z-80 assembler). Small business and
word processing systems. 632 CamelotDr.,
Sierra Vista, AZ 85635.
Phone (602)458-6063.

—California—
Nelson Engineering: We write applications
software for all micro-based systems in
Asembly language, Basic, and Pascal. (213)
300-2963; 13450 Maxella Ave. G185 Suite
142, Marina Del Rey, CA 90291.

—Colorado—
Random Factors LTD.: Industrial test, control
& data acquisition — Hi speed & accuracy
for S100 & STD-BUS. From software to
complete systems. W.K. Borsum, P.E.,
Random Factors LTD. Castle Rock, CO
80104. (303) 688-5338.

—Massachusetts—

MICROFT INC.: Customization of CP/M-
80, MP/M, CP/M-86 and other operating
systems. Full range of consulting services
in microsystems software (systems, utilities
applications), product selection, hardware.
Contact: Tom Campbell, Chief of Technical
Staff, P.O. Box 128, E. Falmouth, MA
02536. Phone (617)563-3807.

—New Jersey —

New Jersey Software Services: Full range

of CP/M, S-100 services.

— System design
Business applications
Real-time systems
Mathematical analysis

— Software creation/customizing
8080 assembly language
Z-80 assembly language
BASIC
FORTRAN

— Product evaluation/selection
Hardware Software

— In house training

— Telecommunication service

— Voice |/O applications

Contact C. A. Ryan, 6 Village Circle, West-

field, N.J. 07090 (201) 233-9297.

—New York—
Patrick Software Inc.: Systems design, pro-
fessional advice, customization and program-
ming services for CPM/8080, RSX/PDP-11
and others. 853 Carroll Street, Brooklyn,
NY 11215, Phone: (212)622-8349.
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Software Directory, continued...

writing formal reports and automatic batch
processing from a command file. A help
command is also provided.
Release: October 1981
Price: $400
Included with price: An 8" single density
disk and 105 page manual.
Where to purchase it:
Anderson-Bell
2916 S. Stuart St.
Denver, Colorado 80236
(303)936-3859

Program Name: CATALOG

Hardware System: CP/M system with two
8" disk drives

Minimum Memory Size: 24K

Language: Machine Language
Description: CATALOG builds and maintains
a compressed master data base containing
information relevant to each file on each
disk. Generating and updating this data base
requires only information regarding what
disk drive to read and what ID number to
assign to the disk. CATALOG also permits
users to enter short notes for each file and
disk in data base. Data base query by
filenames, filetypes, “wild cards,” partial
filenames or disk numbers as search direc-
tives.

The information displayed or printed by
CATALOG shows the date they were last
entered in the data base and the space
used, File displays include filename, filetype,
user number, system status, read-only status,
file size, disk number containing that file
and user-entered notes. A quick summary
of all disks is also available which includes
disk number, date last entered in the data
base, space used and user-entered disk
notes.

Release: October 1981

Price: $75 plus $2 shipping/handling, add
tax in CA

Included with price: 8" Disk and Manual
Where to purchase it:

SRX Systems

2812 Westberry Drive

San Jose, CA 95132

(408)926-9411

Program Name: Tarbell Bios

Hardware System: 8080, Z80, 8085 com-
puter, Double density controller
Minimum Memory Size: CP/M must be
located 1K lower than memory size.
Language: 8080 source code

Description: Tarbell deblocked bios with
virtual memory disk. Auto density select on
single density, double density 51 by 128,
and double density 16 by 512. Very fast!
With 280 running at 4MHz loads 25K in 2.5
seconds. The virtual memory disk is con-
figured for banked memory boards using
port 40h. The memory appears identical to
adisk drive. Place a file in the memory disk
and letWordstar print it from the background.
Disk waits disappear. Great for temporary
files created from Pascal compilers, sort
programs and etc.

Realease: September 1981

Price: $45.00

Included with price: COPY.ASM, FORMAT.
ASM, BOOT.ASM and SYSGEND.COM

Supplied on an eight inch single density
disk.
Where to pruchase it:

Linmar

541 Ingraham Ave.

Calumet City, IL 60409

(312)868-4866 (Ask for Mark)

Program Name: RUNIC 1.0 Language Inter-
preter

Hardware System: 8" CP/M, TRS-80 Model
11, H89 or Apple/CP/M

Mininum Memory Size: 48K

Language: Machine Code

Description: RUNIC has its roots in FORTH,
but is much more approachable by the
beginner and much more friendly to the
user. Furthermore, RUNIC code is more
easily read and maintained than FORTH
code.

RUNIC implements higher level data
structures than FORTH, including integers,
floats, and character strings. RUNIC uses
RPN to evaluate its expressions, but its
control structures are much closer to those
of Pascal, Basic, and other “algebraic”
programming languages. READ, WRITE, and
CLOSE words give RUNIC text file 1/0,and
a Tiny Filer (similar in concept to the UCSD
Pascal Filer) allows file manipulation from
the console. No source editor is supplied,
however, source code may be prepared via
ED, Wordstar, or any other CP/M text
editor.

Release: October 1981

Price: $49.95 plus $3 postage/handling. NY
residents add 7% tax.

Included with price: Disk and manual; speciify
standard 8", TRS-80 Model Il, H-89 SD or
Apple-1l CP/M disk.

Where to purchase it:

Starside Engineering

Box 8306

Rochester, NY 14618

Program Name: SMARTNET-DUMBNET
Hardware System: 8080, Z80 or 8085 running
MP/M
Minimum Memory Size: 20K for satellites,
32K for the hub
Language: 8080 source code
Description: A network operating system
that allows satellite computers to share
common resources of a hub computer. The
resources at the hub computer can consist
of disk drives, printers, data bases, programs,
etc. High performance operation is obtained
because each user has a complete computer.
DUMBNET is used with computers without
disk drives and SMARTNET is used with
computers with at least one disk drive and
running CP/M 2.2, All functions of CP/M
2.2 are supported on the satellite com-
puters.
Release: August 1980
Price: SMARTNET $150.00 DUMBNET
$175.00; purchased together $300.00
Included with price: Complete documented
source code and installation manual.
Where to purchase it:

LINMAR

541 Ingraham Ave.

Calumet City, IL 60409

(312)868-4866 3]
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Get12issuesof

Creative Computing
for thepriceof 8.

Some things are still cheaper by the dozen.

When you subscribe to Creative Computing, you get 12 issues for just $24.95. The same 12
issues would cost you $35 at the newsstand.

Why not enjoy Creative Computing all year long and save $10 at the same time.

To subscribe, call toll-free from 9 AM to 6 PM 800-631-8112. In New Jersey, call
201-540-0445. Or write to Creative Computing, P.O. Box 5214, Boulder, CO 80321. We accept
Visa, MasterCard and American Express.

Creative Computing is the leading magazine of small computer applications and software. It
has in-depth reviews of new systems, peripherals and software. Also articles for both
beginners and experts; columns about popular computers, programming techniques and new
products; and complete program listings for your computer.

Alvin Toffler says, ‘‘I read Creative Computing not only for information about how to make
the most of my own equipment but to keep an eye on how the whole field is emerging."

Why not join over 160,000 subscribers and save money at the same time? Remember,
they're cheaper by the dozen.
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PRODUCTS Il

Display/S-100 Unit For
Sorcerer Computers

A display/S-100 unit has been created
to link the Sorcerer computer to all the
manufacturers of S-100 bus products. The
new unitcombinesan S-100 motherboard/
power supply within an attractive enclosure
that also houses the video display (a 12"
CRT with 20MHz bandwidth and green P31
phospor).

The Display/S-100 includes cables and
documentation for easy installation. Sug-
gested retail price is $699.00 F.O.B. Exidy
Systems, Inc., 1234 Elko Drive, Sunnyvale,
CA 94086; (408)734-9831.

Warp Drive Makes CP/M
System Super-Fast

G & G Engineering has released WARP
DRIVE, a hardware/software package which
allows extended address S-100 RAM
memory to emulate adiskdrive under CP/M
2.2, providing speed increases of up to forty
times over floppy disks. The WARP DRIVE
system is based around the CompuPro dual
processor 8085/8088 CPU board, allowing
as much as 1 Megabyte of extended address
RAM to act like a disk drive while running
CP/M 80 on the 8BMHz 8085, and to appear
as directly addressable memory when run-
ning CP/M 86 on the 8MHz 8088. All CP/M
2.2 compatible software may be run unmodi-
fied on WARP DRIVE. G & G Engineering,
13708 Doolittle Drive, San Leandro, CA
94577; (415)895-0798.
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6MHz CPU S-100 Card

The CP 600 Central Processor card uses
a 6MHz Z80 and conforms to the IEEE-696
standard. Two on-board ports extend memory
addressing to 24 bits and |/O addressing to
16 bits. This allows a possible 16 bytes of
system memory and 65K of system 1/0.

The System RAM refresh is done as a
standard S-100 memory read cycle, minimiz-
ing the need for special logic on RAM cards.
All eight lower address bits are used for
refreshing to accommodate 64K dynamic
RAM devices. A refresh localizer allows
intensified parity checking in the area of
currently executing programs. All bus cycles,
including the refresh cycle, are three “T"
times long. CP 600 has jumper-selectable
memory and /O wait states, as well as on-
board EPROM wait. Ready signals are
evaluated on the rising edge of PHI during
BS per IEEE-696 standard. Echo Com-
munications Corp., 1708 Stierlin Rd., Moun-
tain View, CA 94043; (415)969-6086.

New Guide For
Independent Software Authors

“Software Wanted: How and Where to
Sell Your Program” is a new guide from
Battery Lane Publications for anyone wishing
to sell programs they've written them-
selves.

Many companies that market software are
actively looking for programs written by
independents. They know that they cannot
possibly write all of the software packages
that are needed by the fast-growing universe
of micro and mini users, so they must turn
to independent software authors. The new
"Software Wanted" guide is intended to bring
software authors and marketers together.

Throughout 1981, BLP has been surveying
software publishers and distributors to
determine what kinds of programs they buy,
what royalties they pay, and which ones
offer help with programming and documenta-
tion. That information, published periodically
in the Computer Consultant journal, has now

been collected into one volume. Information
on over sixty companies is provided, along
with tips on what to look for before signing
a contract.

“Software Wanted" is being sold on a
money-back guarantee basis, for $25, by:
Battery Lane Publicatiions, PO Box 30214,
Bethesda, MD 20814; (301)770-2726.

IEEE-488 To $-100 Interface

The 488+ 3 provides an IEEE-488 interface
for $-100 (IEEE-696) computers. In addition,
the 488+3 incorporates three parallel
ports.

The IEEE-488 interface is implemented
through the use of Texas Instruments' TMS
9914. The TMS 9914 communicates with
the CPU via input/output-mapped 8-bit data
ports. IEEE 488-1975/78 standard protocol
is handled automatically in Talker, Listener,
and Bus or System Controller operational
modes.

The software 1/0 driver routines, written
in MBasic, are supplied. These programs
are callable subroutines for performing
message handling and initialization. The
manner in which they have been written
allows them to be easily incorporated intoa
software program. No BIOS modifications
are required.

The 488+ 3, IEEE-488 cable, and manual
are available for $375; D&W Digital, 1524
Redwood Drive, Los Altos, CA 94022,
(415)966-1460.

MICROSYSTEMS



$-100 Prototype
Wirewrap & Extender Cards

Inner Access has introduced a 10" x 10"
S$-100 prototype wirewrap board (S100
PWWB-1) accomodating wirewrap sockets
on.3"or.8"centersanda 13" x 10" Extender
card. Both cards meet specifications for
IEEE-696 compliance HH.

The 10" x 10" wirewrap board willaccom-
modate 112 16-pin IC’s plus a variety of
3M-style connectors. Onboard regulators
provide 5 volts at 4 ampsand =12 voltsat 1
amp.

The extender card has scope hangers on
all signal leads and ground traces between
all signals. Power traces have jumpers to
allow current measurement. The edge
connector fingers on both boards have gold-
over-nickel plating for long life.

Wirewrap protoboard is $119 or $98 each
for three, and the extender card is $58;
Inner Access Corporation, 517-K Marine
View, Belmont, CA 94002;(415)591-8295.

S$-100 Typesetter Interface

The microCOMPQOSER from Cybertext
Corporation is an interface and software
system which enables an S-100 system
running CP/M to control CompuWriter
typesetters (models |, I, IVa or Junior).
CompuWriter and computer can function
separately or together.

The word processing program in the
microCOMPOSER system offers complete
editing control: change letters, words, lines,
paragraphs, pages; global control; format
in galleys or pages. Page formats may include
automatically inserted folios (starting at any
number) and/or running heads or feet. Use
computer printouts to proofread or revise
before going to film. Save the copy on
magnetic disks to reuse all or any part in
other ways at any time. With the addition of
one or more computer keyboards, multiple
operators may generate copy on disks for
printout on a single shared CompuWriter.

The system automatically prints the actual
time required to print out copy, thus providing
accurate figures for customer records and
more definitive pricing information.

The microCOMPOSER system requires
a simple "blackbox” connection inside the

SAVE

$150,00 for a 4-MHz Z80A system with
64-KB of memory plus a real front panel

R

$200.00 for a 24x80 full functien CRTI!
you can roll your own technology, save
a bundle and be running BASIC, FORTRAN,
COBOL on your own computer system before
you know itl F R £ & DETALLS Y
DIGATEK CORP., 2723 West Butler Drive,
Sulte 30, Phoenlx AZ 85021
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CompuWriter. There are only four easily
located wires to attach (six in a Comp V)
and a plug connection to an existing con-
nector. It is not necessary to make any
alterations in the CompuWriter. A manual,
describing in detail the installation plus all
the operator information, is included. Contact:
Cybertext Corporation, Box 860, Arcata, CA
95521, (707)822-7079.

$-100 Single Board Multi-User System

NET/82* is an S-100 board featuring a
Z80A CPU, two serial ports, optional floating
point processor, interrupt controller, shadow
EPROM, real time clock, and an S-100
parallel port for communication with the
master CPU. It includes bank-switched
memory addressing and parity checking (both
optional). NET/82 is compatible with

MuDOS*, offered by MuSYS, as well as
CP/M+, MP/M+ and CP/NET+.

Price: $1395; $1995 with 128K and floating
point processor. NET/82 is available from
MuSYS Corporation, 1451 Irvine Blvd., Suite
11, Tustin, CA 92680; (714)750-5693.

* Net/82 and MuDOS are trademarks of
MuSYS Corporation.

+ CP/NET, MP/M and CP/M are trademarks
of Digital Research.

INFOSOFT Has a Better Way

MultL/0S

CP’M COMPATIBLE

WORLD ENTERS
A NEW ERA!!

Call Us Today
To Improve Your
System Performance

CP/M 15 a registered trademark of Digtal Research C4




New Products, continued...

Analog/Digital
1/0 S-100 Card

Automated Control Systems has intro-
duced an S-100 card with both analog and
digital 1/O, the V.I.P.—Versatile Instrumenta-
tion Peripheral.

The analog portion is software-configurable
and includes: an instrumentation amplifier
input with resistor programmable gain, an
analog gain block with trimmer adjustable
offset, a 12-bit A/D converter offering 25
conversion time and software-selectable
input ranges, a 12-bit multiplying D/A
converter with simultaneous voltage and
current source outputs, double buffered for
signal synthesis capabilities.

The digital features include 8 TTL inputs
and 48 TTL-compatible 30-volt, 100 mA open
collector outputs. Selectable ROM decoding
allows BCD programming of 5 digits of 7
segment LED displays. The board occupies
16 contiguous read and write 1/0 locations
and offers switch-selectable addressing.

There are full Z80 interrupt and WAIT state
capabilities. Additionally, the V.I.P. has two
uncommitted dual utility relays.

Price: $595 plus $4 shipping/handling,
MA residents add 5% sales tax; Automated
Control Systems, 1105 Broadway, Somer-
ville, MA 02144; (617)628-5373.

Winchester/Floppy Controller
For $-100

Many combinations of 5-1/4 or 8 inch
Winchester and floppy disk drives can be
controlled by the Piiceon D-100 single S-
100 board disk controller, which is fully
compatible with the IEEE-696/S-100 bus
standard. It is 1/O-mapped as an 8-bit port,
assuring reliable data transfer with most S-
100 systems. The D-100 operates with any
drive using Shugart-compatible interfaces
such as the Shugart SA-1000, SA-800, SA-
400, the Seagate Technology ST-506, and
the Quantum Q-2000. The D-100 is 100%
compatible with IBM-formatted diskettes.

The D-100 responds to the command
format of the NEC-765 floppy disk controller
chip minimizing software rewrite for systems
using NEC-765. For other systems, CP/M
BIOS is available from Piiceon. It usesan 8
X 300 bipolar microcontroller chip. D-100
also provides an on-board sector buffer, a
diagnostic LED, and CRC logic which sup-
port error checking on floppy disks and
error correction on hard disks. Price is $745
from Piiceon Inc., 2350 Bering Dr., San
Jose, CA 95131.

Z-80 and 8086 FORTH

FORTH APPLICATION DEVELOPMENT systems for Z-80 and 8086
microcomputers —including interpreter/compiler with virtual memory
management, line editor, screen editor, assembler, decompiler,
utilities, demonstration programs and 100 page user manual. CP/M
(tm) compatible random access disk files used for screen storage,
extensions provided for access to all CP/M functions.

L BOF ORTH oo s ssimssissesm e s s st i sibasig $50.00
Z-80 FORTH with software floating point arithmetic....... $150.00
Z-80 FORTH with AMD 9511 support routines ............ $150.00
B0B8 FORTH .« coocnimnn s aommousimi st $100.00
8086 FORTH with software floating point arithmetic .. .... $200.00
8086 FORTH with AMD 9511 support routines............ $200.00

FORTH METACOMPILER system allows you to expand/modify the
FORTH runtime system, recompile on a host computer for a different
target computer, generate headerless code, generate ROMable code
with initialized variables. Supports forward referencing to any word or
label. Produces load map, list of unresolved symbols, and executable
image in RAM or disk file.

Z-80 host: Z-80 and 8080 targets......................... $200.00
Z-80 host: Z-80 8080, and 8086 targets .................. $300.00
8086 host: Z-80, 8080, and 8086 targets................. $300.00

System requirements: Z-80 microcomputer with 48 kbytes RAM and
Digital Research CP/M 2.2 or MP/M 1.1 operating system; 8086/8088
microcomputer with 64 kbytes RAM and Digital Research CP/M-86
operating system.

All software distributed on eight inch single density soft sectored
diskettes. Prices include shipping by first class mail or UPS within USA
and Canada. California residents add appropriate sales tax. Purchase
orders accepted at our discretion.

Laboratory Microsystems
4147 Beethoven Street
Los Angeles, CA 90066

(213) 390-9292
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THE HARD EDGE.

AND STILL THELEADINGEDGE...
INSYSTEM PERFORMANCE

radadt

OEM CONTROLLERS

e Multibus
® General Purpose

® S100

S33 : S10 SYSTEM 8
* 31 or 62 MByte formatted * 10.5 or 32 MByte formatted * 8" Winchester 10 or 32 MByte formatted
* Lowest cost/MByte from any manufacturer ¢ Integrated streaming cartridge backup
e CPIM* compatible “drop in” BIOS ¢ Streaming backup at 5 MB/min
¢ Single S100 card controller - » Selective file backup under CP/M
* Fully expandable up to four drives, 8" or 14” * Versatile parallel 1/0 or DMA interface

* Reliable high performance Priam Winchester Disks
* Immediate delivery

ADAPTIVE DATA & ENERGY SYSTEMS
2627 Pomona Boulevard * Pomona, CA 91768
Phone: (714) 594-5858

CPIM is a trademark of Digital Research Corp.




Performance.
Quality.
Reliability.

For business, industrial, and scientific computing solutions,

contact your nearest CompuPro systems center.

CompuPro is a division of Godbout Electronics, Oakland Airport, CA 94614-0355 415-562-0636




