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II|u5|ons 'just an expanding line of Single and Multruser Multi-
processing S-100 bhased computer systems that exceed the most
demanding customerrequirements,
For1 To 8 Users, It's Super Star. . .

Tired of fighting the limitations of floppies and streamer tapes?
SUPERSTARisthe FIRST S-100 based systemtousethe5 MByte
Fixed/5MByte Removable cartridge Winchester disk drive as
standard. SUPER STAR offers such outstanding features as a six-
slot motherboard, low power consumption, and S-100 Bus, IEEE
696 compatibility. Easily expandable to eight users with TurboDOS*
and Advanced Digital's Master/Slave boards, SUPER STAR is the
best Cost/Performance Act on the stage today.

New 8/16- Bit Super System Il Gives You Up to 20 Users. ..

For those large installations, its Advanced Digital's new SUPER
SYSTEM II. Its many features appear right before your eyes like
magic. Features such as a 12-slot motherboard, a choice of 20 MByte
Winchester disk drive (standard) to 140 MByte of on-line capacity,
high-speed, high-reliability 5 MByte Removable Cartridge for back-
up at speeds approaching 1.5 MBytes/min., and a one year, 100 %
parts/labor warranty. SUPER SYSTEM Il - A hard act to follow.

All Advanced Digital Systems are compatible with CP/M* 2.2,

CP/M 3.0, Concurrent CP/M and TurboDOS. When equipped
with Advanced Digital's new SUPER 186 16-Bit Single Board
Computer, you magically change from 8-Bits to 16-Bits. You
can even perform simultaneous multi-tasking operations of
both 8-Bit and 16-Bit programs.

Advanced Digital computers may perform like magic, but
there’s norabbitin the hat. .. only high-quality, extremely reli-
able componentsdesigned and manufactured to assure user

i N satisfaction. Don’t be dazzled by cheap tricks
¥ and illusions, see your Advanced Digital dealer
» and take the mystery out of system selection.




We’ve Earned The Right To Be #1

By Being First So Often

When it comes to being FIRST with technology-leading
products, Advanced Digital wears its #1 button with pride.
We were FIRST to introduce an 8-Bit, single board S-100
computer... Wewere FIRST tointroduce a6MHz, 128 KByte
single board computer... We were FIRST to introduce a
6MHz, 128 KByte Slave Processorboard. And ourrecordfor
being FIRST continues with. ..

® The introduction of SUPER EIGHT - an 8MHz master
with Winchester and Floppy disk controller on one
board.
The introduction of SUPER SLAVE Il - A dual slave
processor that will support two users under TurboDOS.
The introduction of our new SUPER 186 — the FIRST
16-Bit, single board S-100 computer that performs at
twice the speed of older technologies. Loaded with
features such as on-board floppy disk controller and
up to 1MByte of RAM, the SUPER 186 is designed to
function as a bus Slave or Master. Advanced Digital's
SUPER 186 permits you to take advantage of vast
libraries of sophisticated applications software.

Advanced Digital boards are IEEE 696 compatible, run
under a variety of operating systems suchas CP/M2.2,* CP/M
3.0, Concurrent CP/M, MP/M,* OASIS,* and TurboDOS*

(Top row L to R: Super Slave 128, HDC-1001, Super Slave 64,
Bottom row L to R: Super Quad, Super 186, Super Six)

and are available with CPU speeds of 4, 6, or8 MHz. On-board
memory capacities range from 64 KBytes to 1 MByte.

When it comes to selecting your S-100 boards, go with
Advanced Digital - The Company that earned the right to
be #1.

See your local computer dealer or contact Advanced
Digital today... We'll help you become #1.
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Leading the Microcomputer Technology

Advanced Digital

5432 Production Drive, Huntington Beach, CA 92649
Tel. (714) 891-4004 o Telex 183210 ADVANCED HTBH
In Europe:

Advanced Digital U.K. Ltd.

27 Princess St., Hanover Square

London WIRBNQ e United Kingdom °

409-0077 » 409-3351 Telex265840 FINEST
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TELETEK provides the system integrator, the OEM or the end-
user, the most complete line of fast and efficient S-100 board
products offered by any manufacturer dedicated to board level
production.

The Systemaster leads our line with a Z80A CPU, 64K of RAM,
simultaneous control of 8" and

5.25" floppy disk drives and mem-
ory management capabilities. With
onboard RS232 SIO drivers, no

paddle boards are required.

Thus, packaging is efficient
and inexpensive. For en-
- hanced system performance,
add RAM Drive to your Syste-

master. This high-speed, low-
cost disk emulator will dramatically increase the speed of disk-
intensive application programs.

For hard disk control with cartridge tape backup, TELETEK offers
the HD/CTC. This intelligent two function controller will interface
any two ST506 compatible Winchester disk drives and any QIC-
02/QIC-24 compatible cartridge tape drive. If tape backup is not
needed, try the HDC, which has the added advantage that it can
be upgraded to a fully functioning HD/CTC should tape backup
become necessary in the future. Both controllers will run un-
der CP/M or TurboDOS without hardware madifications in
most S-100 systems.

In a multi-user application, TELETEK has added
the SBC Il two-user slave board to the line.
Along with its predecessor, the SBC |,
these two boards can be combined in a
TurboDOS 1.3 based system and
provide 128K of bank switched
RAM, 4MHz or 6MHz clock
b speed and 2K FIFO buffering

. for quick block data
transfers.

Consider the possibilities! A four
board set with a Systemaster, an HD/
CTC and two SBC II's would create a com-
plete four user system with hard disk control and
cartridge tape backup. This is the most innovative
and cost effective board configuration on the
market today.

TELETEK, the leader in quality and innovation, is proud to offer
a 36-month warranty on our entire S-100 board line.

In fact, we are so confi-

dent that you will find the
TELETEK board family
to be exactly what you
have been looking for,

we are willing to offer a

30-day evaluation
program with a
money-back guaran-
tee. This offer pro-

vides you with a
unique opportunity to evaluate the TELETEK line at
NO FINANCIAL RISK!

Call our Sales Department for the details and see what TELETEK
can do for you.

TELETEK

4600 Pell Drive

Sacramento, CA 95838

916-920-4600 © 1984 TELETEK
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CPM /80
MACRDO

ASSEMBLERS

Microsyslems

STAFF

We’ve been selling these
industrial-quality assemblers to
the development system mar-
ket since 1978. They are now
available for the CP/M market.

FEATURES:
¢ Fully relocatable

* Separate code, data, stack,
memory segments

Linker included

Generate appropriate HEX or
S-record formatted object file
Macro capability

* Most 5%’" and 8"’ diskette
formats supported
Conditional assembly

Cross reference

* Supports manufacturer’s
mnemonics

Expanded list of directives

* 1 year free update

Assemblers now available

include:

Chip Price  Chip Price
1802/1805 $495 8085 $495
8051 495 NSC800 495
6500/01/02 495 F8.3870 495
6800/01/02 495 Z8 495
6803/08 495 Z80 395
6804 495 9900/9995 595
6805 495 Z8000 695
6809 495 68000 695
6811 495

Take advantage of leading-edge
technology. Get your own Relms
assembler today. Use your Master-
card or order by phone:

(408) 729-3011.

Or call toll free (800) 448-4880

Relational Memory Systems, Inc.
1650-B Berryessa Road

San Jose, CA 95133-1082
TWX: 910-379-0014

65 different diskette formats available. A signed
object Code License Agreement required prior to
hi Prices subject to ch. ithout notice.

Seftware distributor inquirias invitad.
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Diagnosing disc drive problems
has just become a great deal easier.
Interrogator,” Dysan’s econo-
mical new drive diagnostics pack-
age, can run a drive through its

paces in minutes. To tell you
exactly what's wrong. Or right.

Just like that.

Test results come right up on
the screen of the machine you're
testing. Or you can print out hard
copy records.

The Interrogator package
includes a Digital Diagnostic
Diskette,” complete test instruc-
tions and software programmed

to perform a whole battery of
sophisticated tests.

Things like head radial align-
ment. Head positioner linearity.
Head azimuth alignment. Spindle
speed. Read/write verification.
And over a dozen others.

Interrogator is here now for
the IBM® PC and XT. Versions for
other computer models are on
the way.

Whether you're going for
one drive or need to assure the
compatibility of a company full
of drives, Interrogator is the
perfect tool.

Dysan is a registered trademark, Digital Diagnostic Diskette and Interrogator are trademarks of Dysan
Corporation. IBM is a registered trademark of IBM Corporation. Copyright 1984, Dysan Corporation.
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And it’s just the kind of thing
you'd expect from Dysan. The
leader in quality, innovative media
and diagnostic tools.

Interrogator. What could be
easier?

Just this. A toll free phone call
to get more information. Or
place an order. (800)551-9000.

Dysan Corporation, 5201 Patrick
Henry Drive, Santa Clara, CA 95050,
(408) 988-3472.

Dysan:




THE MOST OUTSTANDING MULTIPROCESSOR, MULTIUSER ORCHESTRA.

PERFORMING ARTS
of COMPUTER SCIENCE

We are the
Performance Leader.

Our Duet Product (MCM*80 and DCM*80), installed in
thousands of multi-processor multi-user systems as well
as in single user systems worldwide, certifies our field-
proven performance. Our state-of-the-art products, first
and best, have been soundly accepted by the various in-
stitutes, from the government to the universities, and
utilized by the various applications, from office auto-
mation to control automation. Our product superiority
is recognized for the following reasons.

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

Unlimited Expandabllity differentiates our pro-
ducts from other multiproces-

sor based systems

which are bound

to the networking

limitation. Qur D
TURBODOS im-

plementation on-
multiple net-
works, which
connect multiple
multiprocessor
systems, matches
the capacity of a
mainframe, thus surpassing the mini computers.
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Low Cost Local Area Networking has

always been a subject but never a solution. Our ap-
proach to the LAN of SBCs, with integrated LAN con-

CP/M is a trademark of Digital Research, Inc.
TURBODOS is a trademark of Software 2000, Inc,

S0 8YOTEME
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trol thru the high speed and reliable IPC (Inter-
Processor Channel), provides an ultimate low cost solu-
tion for each computing station in a network.

Superior S-100 board Products are the key
to superior system products. We now provide two pro-
minent single board computers: MCM*80, based on
Z30 (4 MHz, 6 MHz, or 8 MHz) processor family, and
MCM*186 based on 80186 (8 MHz) processor. There
are two disk controller products, DCM*80 and
DCM*80 II. DCM*80 is the first disk controller to in-
tegrate the floppy disk
controller and the SASI §
(ANSI SCSI) hard disk
host adapter in one
board. DCM*80 II is
DCM*80 plus 8K
Track Buffer with on-
board DMA for
high performance.
Our RAM*80 is the first memory board
which has quad-mode capability. It works
not only as an 8-bit and 16-bit memory
board, but also as a memory disk board.

LINK*80 is an intelligent I/O board designed
for high performance foreground processing
capability with on board processor (Z80 A)
and memory buffer.

G B AR =

469 Valley Way
Milpitas, CA 95035

——— 408/945-0318 TWX 910-381-7041
JC Systems products are available worldwide thru 60 dealer bases
which are growing continually. All of our products are serviced
factory-direct or by our dealers. We maintain highly confident
technical support, both in the hardware and software products,
CP/M and TURBODOS.
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ANNOUNCING CREATIVE COMPUTING’s 1984

BUYER'S GUIDE

TO PERSONAL COMPUTERS & PER

b
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ADVICE YOU CAN TRUST ON SELECTING PERSONAL COMPUTERS,

PERIPHERALS AND ELECTRONIC GAMES

Unless you have the mem-
ory of a computer there's no
way you can keep track of all
the games, programs and
peripherals available for
your computer. And even if
you could, you'd still have a
problem figuring out what's
best for your needs and how
to get the most for your
Money.

That’s why you need the
1984 Buyer's Guide to Per-
sonal Computers & Periph-
erals. It's a comprehensive
collection of product reviews
and consumer-oriented
shopping advice put
together by the experts at
Creative Computing
magazine.

You'll get a rundown of
what’'s new on the market.
Analysis of new product
performance, reliability,
operation, applications,
cost—even what kind of
Tepair service you can

expect. Easy-to-understand
comp- tisons between dif-
ferent .nodels. Tips on bugs
and design problems. Plus
“inside” information you
won't get from manuals or
sales people.

Plug into the 1984 Buyer'’s
Guide to Personal Com-
puters & Peripherals and
find out what's hot in...

[] Personal computers

[] Pocket-sized computers
[] Telecomputers

[ ] Disk drives

[] Memory expanders

[] Word processors

[ ] Dot matrix printers

[ ] Electronic games

[] Video game cartridges
[] Joysticks and paddles
[] Game port extenders
[[] Color graphics boards
[] Speech synthesizers
[] Do-it-yourself kits

[] And more

e e e A CE R e e

You may even discover that
you need Jess equipment
than you think. The 1984
Buyer'’s Guide to Personal
Computers & Peripherals
helps you avoid overbuying
by showing you how to cus-
tomize your current system.

What else does the 1984
Buyer’s Guide to Personal
Computers & Peripherals
give you? Book reviews,
glossaries of new terms,
evaluations of batteries for
electronic games and calcu-
lators, and lots of other use-
ful information.

Don't buy until you've con-
sulted the 1984 Buyer'’s
Guide to Personal Com-
puters & Peripherals! Order
your copy today.

I —————— -

Send to: Creative Computing Buyer’s Guide
CN 1914, Morristown, NJ 07960

Yes! Please rush me Creative Computing's 1984 Buyer’s Guide to Per-
sonal Computers & Peripherals. Enclosed is my check or money order for
$3.95 plus $1 for postage and handling.

Mr./Mrs./Ms

NWB8F

Address

(please print)

City.

State.

Zip

Please make check payable to Creative Computing Buyer's Guide. CA, NJ and NY
State residents please add applicable sales tax. Price outside US.A. is §6.

Pt T el



Lack of
programming
interface
threatens
software
usefuiness

by Mark Rollins

8 Microsystems June 1984

hen micro-
computers
broke onto
the scene in
the early-to-
mid seven-
ties, they
spoke only to
themselves, and then in 2 much more
limited way than the powerful micros
and supermicros do today. As micros
were developed and new uses found for
them, there also developed a new breed
of individual to work on them: the inimi-
table hacker, or guru.

That individual both programmed
the machine and ran it, even when there
was a client involved. Inside the micro
community, there was a close-knit feel-
ing between programmer and vendor.
For the vendor, the programmer was the
end-user. Outside the community, a per-
ception, nay, more of a legend, devel-
oped about programmers: micros were
relegated to dark corners of the base-
ment, and the so-called “mushroom the-
ory” of motivation (and pay) could be
used when dealing with them. After all,
they were compulsive and self-isolated.
Why feed them more than mushrooms?

Now that the rest of the world
seems to be waking up to the potential
power of micros, one of the current ex-
plosions of interest lies in getting micros
to communicate with other micros and
with mainframes. Networking and com-
munications are among the latest
buzzwords.

With this issue, we take a look at
micros coming out of the basement and
plugging into the rest of the world. We
examine protocols, file transfers, and
terminal emulation. We look at some of
the problems involved with micro com-
munications, and we offer some
solutions.

Before getting to the issue itself, I'd
like to comment about a trend that
seems to be emerging which poses a
threat to the long-term stability of the
micro industry. This trend has to do
with many vendors’ growing perception
of what an end user is and, consequently,
who their customers are.

As micros penetrate wider markets,
there are more and more end users who
know little, and care less, about the in-
ternal workings of the software they are
buying. On the other hand, as soon as
they get their hands on a package that
does something they want, they seem to
develop an insatiable appetite for more.
“Since it can do this, can you make it do
that?” is a request often heard by custom
programmers.

Now, there are certainly more non-

programmer end users than there are
programmers, and the vendors are quite
reasonably turning their attention to
that segment of the client base. Howev-
er, they are doing so with an almost fotal
disregard for systems developers and
custom software programmers.

I can probably best summarize the
symptoms of this trend with the follow-
ing observation: at a recent computer
conference, I noticed, amidst the mass of
vendors and software products, a pre-
ponderance of database and information
management systems, not a single one of
which had a programming interface.

By not having such a programming
interface, it becomes impossible to pro-
vide end users with the add-ons and ex-
tensions they increasingly demand.
Now, although it can be argued that a
clever programmer can get a good infor-
mation management system to do al-
most any processing required, the point
is exactly that: it takes a clever program-
mer to do it.

Clearly, the customer target for the
vendors of these products is the Fortune
1000 end user who has little, if any, pro-
gramming experience. That seems to be
where the vendors perceive the big dol-
lars really are in software sales.

The problem is, that perception
threatens to choke the industry in the
long run. By catering to the relatively in-
experienced end-user, and ignoring both
the systems developer and the ability to
write custom programs, the problem of
systems existing in a vacuum, of not be-
ing able to talk to each other and work
together, is just going to be exacerbated.
And that clearly is at odds with the in-
terests of those same Fortune 1000 man-
agers, as evidenced in their cries for
more networking capabilities and pro-
gram portability.

It would seem time for the vendors
to wake up to the fact that, while they
may be going after the immediate big-
dollar profit, they are in fact creating an
environment in which their future prof-
its will be threatened by the constraints
built into their software products.

This can be likened to the situation
which exists in such places as Wall
Street and the Department of Defence,
where languages such as Fortran and
Cobol have been used to create massive
software systems. With modern lan-
guages, those systems have become anti-
quated and unwieldy. Yet it is not eco-
nomically feasible to upgrade them
because of the massive expense required
to do so.

If the vendors (and this applies to
all vendors, not just database and infor-
mation system vendors) don’t wake up
and remedy the situation, then history
will once again threaten to repeat
itself. D




THE SMALL BUSINESS MAINFRAME
MuSYS NET/work 8816

small business computer system that affords “Mainfl
Power at a Micro Price”. The major features of the
system are:

m Expandable from 2 to 8 users, with 18 to 242 formatted

Megabytes of reliable high speed storage :
has their own computer with a minirmufm of 128K RAM and
access to a common da,iabaSe ‘of information.

m Runs over 3, 000"CP/M and MP/M software packages.
The, NETMork 8816 operates under an enhanced version of
~“the TurboDOS operating system, providing each user with
one of the industry’s largest TPAs (minimum 63 KB).

m You won't outgrow this system! Room for growth without
costly changes. Networking via ETHERNET links up to 16

NET/work is a trademark of MuSYS Corporation. TurboDOS is a
trademark of Software 2000, Inc. CP/M is a trademark of Digital
Research, Inc. Ethernet is a trademark of Xerox Corporation.

—

systems to accomrnod m 3.8 GIGABYTES

of high-speed ontin® disk storage.
asy-to install, boots from the hard disk with a
enu-driven System Configuration Program, and even
easier to use.

m Plus, Cartridge or 9 Track Tape Back Up Subsystems are
available.

. Call toll free 1-800-852-5362 for literature (sent in 24 hours),

inside California (714) 662-7387. Or write MuSYS Corporation,
1752-B Langley, Irvine, California 92714. TWX 910-595-1967.
Cable MUSYSIRIN. :

DEALER and OEM INQUIRIES WELCOME

COF!F’

specialists in multi-user business systems




News
& Views

Random rumors
and gossip,
plus a view of
he industry’s
latest trends

by Sol Libes

10 Microsystems June 1984

ayPro is rumored
to be arranging
the distribution
of a new battery-
operated portable
system, made for
themin Japan....
: e Hewlett-Packard
is said to be readying a business-orient-
ed 68000 machine running both UNIX
and HP’s own operating system. . . .
IBM is expected to introduce version
3.0 of PC-DOS this summer. It should
feature multitasking, windows and
some networking support. The biggest
surprise about 3.0 is that IBM reported-
ly developed the system themselves af-
ter having Microsoft develop the previ-
ous versions. This will no doubt cause
problems for IBM PC-compatible sys-
tem manufacturers. . . . Microsoft is ru-
mored to be readying a business soft-
ware package for the PC (General
Ledger, etc.).

Pick System is finally expected to
release a version of its PICK operating
system for the IBM-XT that will be mar-
keted by IBM. PICK, which was devel-
oped in 1973, has been implemented on
over 20 different minicomputer systems
and has proven itself a very popular
multiuser, multitasking operating
system.

IBM is understood to have formed
a task force with the specific objective of
developing compatibility of the file sys-
tems used on the PC, System/38 and
4300/308X computer families.

Commodore is said to be negotiat-
ing with Intel for a manufacturing li-
cense for the 8088 microprocessor IC
for an IBM PC-compatible system they
are expected to introduce late this year.
Commodore recently signed an agree-
ment with Bytec-Comterm in Montreal,
Canada for use of their Hyperion sys-
tem design.

Public domain software news

The C Users’ Group has released
four new volumes of C software. They
include: 1) an 8080 assembler in Cand a
file copy utility; 2) 6809 tools including
a C compiler and graphics systems for
the Radio Shack Color Computer; 3)
full-screen editor written in C and text
utilities; 4) BDS-C compiler utilities
and extensions. The Group publishes a
quarterly newsletter ($10/six issues).
Contact: C Users’ Group, Inc., Box 287,
Yates Center, KS 66783 or phone (316)
625-3554 (9 a.m. to noon CST).

SIG/M (Special Interest Group for
Microcomputers, Amateur Computer
Group of New Jersey, Inc.) has issued
five new volumes of public domain soft-

ware, which brings their total up to 162.
The new volumes contain the following:

Vol. Description

158 YAM-—Yet Another Modem for
CP/86

159 TINCMP macroprocessor &
META compiler for CP/M-86

160 Time stamp, extended erase,
.PRN cross reference programs
& Apple programs

161 Miscellaneous utility programs

162 Concurrent Pascal-S & Wirth

PL/O compilers

For complete SIG/M software in-
formation send $2.50 ($4 foreign) for
printed catalog to: SIG/M, Box 2085,
177 Hadley Ave., Clifton, NJ 07015-
2085 or call: Bill Chin (201) 778-5140.

The PC-BLUE User Group has is-
sued five more volumes of software for
PC/MS-DOS systems. So far, they have
released 49 volumes. The most recent of
these are available on double-sided
format and contain up to 320K of
programs.

The new volumes are:

Vol.

46  Asychronous communications
program & PC-File Version I11

47 Encipher, screen control,
graphics, spooler and other
utilities

48 Stock Portfolio Valuation
System, Graphic draw, Hi-Res
screen print, spooler and System
configure programs

49  Updated Remote Bulletin Board
System programs

Description

UNIX news

AT&T has finally introduced its
first line of computers, consisting of ma-
chines and workstations based on their
own 32-bit microprocessor, the WE-
32000. The new computers will all use
UNIX System 5 and will feature 256K
memory chips (see article elsewhere in
this issue).

The largest system, the 3B20, is
architecturally comparable to the DEC
VAX-780 and the IBM 4361, and will
accommodate an unlimited number of
users. The system has been released in
three versions—models S, A, and
D-—which range in price from $230,000
to $340,000.

AT&T also unveiled a smaller
multiuser system and a middle-range
system. The smaller system, the 3B2,
will support up to 18 users and is similar
in design to the advanced IBM PC and
the VAX 730. It will sell for $9,950. The
middle-range system, called the 3BS, is
comparable to the VAX 750 and the
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IBM System 38, and is offered in two
models. The 3B5 100 will allow up to 30
users, while the 3B5 200 will allow as
many as 60. They are priced at $57,000
and $73,000, respectively.

Two other products were intro-
duced to support the new AT&T line.
The 3BNET provides Ethernet-compat-
ible interfaces for the 3B line. The PC
Interface provides both hardware and
software for the interconnection of the
3B2 with personal computers.

AT&T will sell all the systems
through value-added dealers, as well as
through their own direct sales force and
OEMs such as the spin-off phone
companies.

IBM releases XENIX for system 3000

IBM has begun shipping the
XENIX operating system for its S9000,
68000-based series of desktop computer
systems six months after it was an-
nounced. XENIX is the Microsoft im-
plementation of UNIX Version 7 for
microcomputers. The S9000 microcom-
puter systems are made and marketed
by the IBM Instrument Division. Using
XENIX, the S9000 can handle up to
four users with full multitasking ability.
A basic S9000 system starts at $6,495.
With a 10MB hard disk, floppy disk,
640K of RAM, and memory manage-
ment, the price is $15,960.

The S9000 series (which comes in
two flavors, the S9001 and S9002) has
been revamped. It has gotten a facelift
to make it look more attractive. First in-
troduced strictly as a laboratory scien-
tific computer, it has undergone a meta-
morphosis into a general-purpose
machine. Although still being marketed
primarily as an engineer’s and scientist’s
machine, it is now becoming very at-
tractive as business multiuser system.
For example, when running under
XENIX, the system features a full-
screen editor, spelling checker, text pro-
cess or, typesetter formatting, bibliogra-
phy generator, electronic mail, a
calendar reminder service, and on-line
tutorials. IBM has also begun selling
two business-oriented applications
packages from Ryan-McFarland.

The S9000 systems with XENIX
thus appear to be competitors of the
IBM-XT with IBM*s new PC/IX oper-
ating system. PC/IX, discussed in last
month’s column, is a single-user version
of UNIX System III. A four-user $9000
system looks like it will cost significant-
ly less than four XTs running PC/IX
and will be considerably more powerful
and user friendly. Further, there is a dis-
tinet lack of compatibility between the
systems. The 89000 is also expected to
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present competition to the new 80286-
based multiuser, multiprocessing sys-
tem that the IBM Entry Systems divi-
sion is expected to introduce later this
year. To add to IBM’s confusing
UNIX-marketing situation is the ship-
ping of the Berkeley version of UNIX
on the XT to MIT (see story below). It
will be interesting to see how IBM does
in competing with itselfl

IBM ships XTs with 16032
coprocessors

IBM will soon be shipping 150
XTs, containing plug-in CPU cards
equipped with the National Semicon-
ductor 16032 16-bit microprocessor to
Massachusetts Institute of Technology
for use on their large networking devel-
opment project (described previously in
this column). The boards are made by
Sritek and include the National Semi-
conductor floating point math
coprocessor 1Cs. IBM will also provide
its new video controller board with

series has
undergone a

mm i

high-density graphics capability. The
systems will be provided with the
Berkeley version of UNIX.

The 16032 is a 32-bit microproces-
sor with 16-bit I/0, clocked at 10 MHz.
It supports a demand-paged virtual-
memory environment similar to the
DEC VAX.

The networking research project,
funded by Digital Equipment Corp.
(540 million), IBM (§10 million) and
MIT ($12 million), is expected, within 5
years, to tie together 6,000 personal
computers, 63 DEC VAX minicomput-
ers, and 150 DEC VAX microcomput-
ers. All the systems will run various ver-
sions of UNIX. It is expected that most
of the personal computer workstations
will be Sun Microsystems and new DEC
units similar to the Sun systems. MIT is
expected to develop an enhanced ver-

sion of UNIX (which was designed only
to be a multiuser timesharing system) to
operate in a shared-resource network
environment with enhanced graphics
user interfaces utilizing windows and
mice. It will probably come to be known
as the MIT version of UNIX.

AMI releases specs on GP/M
microchip

American Microsystems, Inc., of
Santa Clara, CA has released the specs
on its Z80 microprocessor which in-
cludes “Personal CP/M” in an 8K
ROM. Called the <“S83,” the 48-pin chip
provides all the basic control, address
and data signals and instructions of the
Z.80. The internal ROM is enabled or
disabled via software to give the user ac-
cess either to the Z80 instruction set or
to the Personal CP/M code. The chip
has an improved dynamic RAM inter-
face so that it can drive 64K of dynamic
RAM directly, which accounts for the
additional 8 pins on the chip. AMI ex-
pects to furnish other versions of the
chip with other software in ROM, and
thus the S83 is the first of a family of mi-
croprocessors. AMI claims to already
be sampling the chip; volume produc-
tion is expected this fall. The price is $32
in 1,000-unit quantities.

32-bit microprocessor IC news

AT&T Technology has announced
that it will shortly start selling a 32-bit
microprocessor chip called the 32100.
Housed in a 132-pin package, it claims
to be the first 32-bitter with completely
separate full-width data and address
paths providing the highest system per-
formance and speed. The chip can drive
the data bus directly without requiring
buffers and line drivers.

The ALU, registers and ROM are
the same as the company’s first 32-bit
microprocessor, the BellMac-32. It has
a 64-word cache circuit so that instruc-
tions can be fetched and executed at the
same time. The chip also provides the
interface signals for several
coprocessors now in development.

Companion chips will include a
memory management unit to handle up
to 4 gigabytes of virtual memory. Paged
and variable-length contiguous segnient
translations are possible to allow for
protection of software by page or seg-
ment. Demand-paged restartable mem-
ory is also possible. The chip is fabricat-
ed in CMOS, clocked at 14 MHz and
dissipates only 1.9W.

Motorola is expected to finally be-
gin sampling its true 32-bit micropro-
cessor chip, the 68020, and Intel hopes
to begin sampling its 80386 chip before
year-end. Both parts will be in CMOS
because the manufacturers have been
unable to overcome heat dissipation




Gifiord
has alockon

multiuser CP’'M 816.

It's 11:00 P.M. Do you
know where your files are?

It's great when multiple local and off
site users can run any 8- or 16-bit CP/M
or MP/M™ program. It's even better when
they can share expensive resources like
printers, hard disks, and tape drives. Best
of all is when they can share your most
precious resource — data. Gifford has been
delivering systems with all these features
for over two years.

But sometimes data is sensitive. How
do you keep people from taking more
than their fair share?

Gifford adds a new dimension
to CP/M security.

With our new security features, you
can control what resources and data
are shared.

Gifford’s proprietary security
enhancements include user login with
encrypted passwords, control over
access rights of modem users, secure
electronic mail, and the ability to restrict
users to specified terminals, programs,
and directory areas. Plus, an audit log
utility that keeps a permanent record of
systemn activity. And you also get all the
standard security features of Digital
Research's MP/M-86™

You select the level of security
needed to get the best balance between
file sharing and file safety.

Unleash productivity with
Gifford’s Virtual Terminals.

With our Virtual Terminals, each
terminal on your system can monitor up
to four different programs running concur-
rently. And at the touch of a key you can
switch screens instantly from one
program to another.

You could look up an address in
dBASE II™ jump over to SuperCalec™ to
make some projections, then switch
instantly to WordStar® to use this infor-
mation to update a letter. If you forget
what's on a screen, just touch a key to
refresh your memory. You won't need to
go through the distracting process of
loading and unloading programs.

And since your Virtual Terminal can
run any 8- or 16-bit CP/M or MP/M pro-
gram, you can choose the best programs
for your job from the biggest software
library in the world. It's easier than 1,2, 3!

The Gifford Security Blanket:
Total Solutions.
Gifford delivers solutions. This

means professional pre-sale consultation,

expert system integration with 200 hour
system burn-in, complete training, and full
after sale support.

For example, our three user
CompuPro® based system with a 21-
megabyte hard disk costs just $9,990, and
can be easily expanded for $500 per
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user. This includes MP/M 8-16, SuperCalc,
and dBASE 1.

Other Gifiord solutions include
systems with hard disks that range from
5 to 300 megabytes, 4 and 9 track tape
backup, printers, plotters, and modems.
Single- and multiuser §086, 68000, and
Z-80 based systems are available for
immediate delivery, with 80286 and 16032
systems on the way.

Two year warranty protection.
In the unlikely event that you encoun-
ter a hardware related problem, we'll
replace any defective S-100 part within
24 hours FREE for two full years. But
chances are, it can be solved on the Gifford
service hotline or diagnosed via modem.
All at no cost to you.

Lock in on Gifford Security
today.

If total support, training, on site
service, obsolescence-proof upgradeable
S-100 bus architecture, and complete
system security sound appealing, cut the
coupon or give us a call. We'll send you
a free brochure that tells the whole story.
Once you get it you'll see why Gifford
has a lock on multiuser CP/M 8-16.

Gifford Computer Systems is a Full
Service CompuPro® Systems Center.

The powerful Gifford Systern 321 shown
with optional GCS-80 Virtual Terminals.

2446 Verna Court, San Leandro, CA 94577

(415) 895-0798 A division of G&G Engineering
I'D LIKE THE WHOLE STORY.

Please send me your brochure.

s g

GIFFORD COMPUTER SYSTEMS (1 San Leandro, CA (415) 895-0798 (J Los Angeles, CA (213) 477-3921 [J Houston, TX (713) 680-1944

Amherst, NY (716) 833-4758 O Telex: 704521
CIRCLE 181 ON READER SERVICE CARD



1 CPU 8/16

+ Dual processors: 4MHz NSC800 (executes
full Z80 instruction set) and 8MHz
Intel 8088.

+ Onboard floppy controller with 24-hit
DMA. Runs up to four 5%" or 8" floppies
in any combination at the same time.

« 8K PROM manitor.

« 2 serial ports
(software selectable up to 19.2K Baud )

« Interrupt controller with
8 vectored interrupts.

+ Real time clock interrupt.

+ $895 (Manual only: $25)

256K STATIC RAM/
TIME OF DAY

- Employs fully static CMOS memory chips.
« Accepts either 8-bit or
1B-hit bus requests.
+ Includes battery-hacked-up time-of-day
clock and calendar.
« [EEE-696/5-100 compatible.
- $1850 (Manual only: $25)

256K/512K/1MB/2MB
DYNAMIC RAM

« Configurable as either dynamic RAM or
as disk drive emulator.

« Accepts either 8-hit or
16-bit bus requests.

+ Uses 256K chips for 1MB or
2MB configurations.

= 150ns. RAM chips.

+ |[EEE-696/S-100 compatible.

- Low as $850 (Manual only: $25)

4 SBC-300

+ Single board computer able to perform as
permanent bus master or slave processor.
«280* CPU: 4 or 6MHz.
+ 64K of dual-ported RAM with parity.
« 2 to 16K bytes of PROM.
« System memory addressing to 16MB.
+ Serial, parallel and counter/timer I/0.
» SAS! port.
» Dual programmable serial
full-duplex channels.
« Supports CP/M* Plus, MP/M* and
TURBODOS*
- IEEE-696/5-100 compatible.
+ $740 (Manual only: $25)

5 VFW-IlI

+ Dffers simultaneous control of up
to three 514" Winchester drives (up to 16
heads) and four 514" and 8" floppy drives.

» Floppy drives may be single- or double-
sided, single- or double-density.

+ Data transfers under DMA
or programmed /0 control.

» Phase lock loop data separator.

» 20-bit single and 4-bit double burst
detection span on 256 byte sectors.

- [EEE-696/S-100 compatible.

- $895 (Manual only: $25)

6 EXPANDORAM IV

+ Capacity of 256K RAM (using 64K RAM

chips) or TMB (using 256K RAM chips).

+ DIP switch selectable addressing.

« Supports both 8-bit and 16-bit
data transfers.
+ Refresh contraol.
» Parity check.
+ Optional error detection/carrection.
« |[EEE-696/5-100 compatible.
« $1145 (Manual only: $25)



7 VERSAFLOPPY II

« Controls up to 4 floppy drives in
simultaneous 5%" and 8" combinations.

+ Provides control for double-sided
operation.

« Operates with Z80* 8080 and
8085 CPUs.

- Vectored interrupt operation optional.

+ Control and diagnostic software
available in PROM.

« |[EEE-696/S-100 compatible.

» $400 (Manual only: $25)

HARD DISK
CONTROLLER

- 2 serial ports (software selectable up
t019.2K Baud).

« 1 printer port (IBM-PC* compatible).

« Supports up to four 514" Winchester
drives (STH06 mterfaee)

+ECC/CRC

+ Phase lock loop data separator
(requires no timing adjustment.

« Full sector buffering.

+ Includes both CP/M 80* and CP/M
86* BIOS.

» [EEE-696/S-100 compatible.

- $595 (Manual only: $25)

HARD DISK
SUBSYSTEM

« Completely packaged subsystem including
hard disk controller, 20MB Winchester
drive, power supply and fan.

+ |EEE-636/5-100 compatible.

- $2295 (Manual only: $25)

*Manufacturers'trademarks

10 /08

+ Available in 3 versions:
1/0 4 Asynch with 4 asynchronous serial
channels. /0 8 Asynch with 8 asynchro-
nous serial channels. /0 4 Synch/4
Asynch with 4 serial channels configured
for synchronous or asynchronous and 4
asynchronous-only channels.

« Synch/Asynch channels have full
DCE/DTE strapping.

- Real time clock with 56 bits
battery-backed-up RAM.

« Polled I/0 or interrupt drive operation.

- Baud rates from 50 to 57.6K Baud.

« Standard RS-232C drivers and
receivers onboard.
+ $696 (Manual only: $25)

ETCo These are just

some of the boards Syntech Data Systems has to offer. All IEEE-
696/S-100 compatible. From the most powerful multi-processing
CPU board you can buy to the most sophisticated hard disk
subsystem available. Of course, all our CPU boards support
Concurrent 3.17 UNIX* PC-DOS/MS-DOS and CP/M 867 In our
complete menu of S-100 products you'll find everything it takes
to make a winner. We've combined two companies, Octagon and
S/D Systems, so you can put together unbeatable systems from
the single most knowledgeable source in the industry. Call us at
214/340-0303. Telex us at 6829016. Or write to the address
below for complete information on even more products. We have
everything you've hungered for.

SYNTECH
DATA
SYSTEMS

Something New In S-100

10111 Miller Road, Dallas, Texas 75238

CIRCLE 47 ON READER SERVICE CARD
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problems encountered with NMOS
technology. National Semiconductor,
who late last year began sampling their
NMOS 32032 32-bitter (a bus extension
of their 16032), is known to be develop-
ing a 32132 high-end 32-bit chip also us-

The Software
Protection Fund
has heen formed
1o combat
software piracy.

ing CMOS, with sampling expected
very late next year.

Zilog is expected to begin sampling
its NMOS Z80,000 late this year.

Motorola has indicated that the
68020 will contain 200,000 transistors,
and the Intel 30386 is expected to have a
comparable number. Intel’s 80286, their
most sophisticated 16-bitter, contains
130,000 devices, and the National Semi-
conductor 32032 contains 70,000. Na-
tional’s 32132 is expected to contain be-
tween 400,000 and 500,000 transistors.
Zilog has stated that their Z80,000 will
contain “well over 100,000 transistors.”

User group news

A user group for owners of the
Seequa Chameleon has been formed.
Membership is $18/year and includes a
monthly newsletter. Contact: Interna-
tional Chameleon Users Group, Box
265, Dewitt NY 13214, (315) 446-2763.

A user group for users of Godbout
CompuPro systems publishes a month-
ly newsletter, maintains a bulletin
board, and distributes a member list.
Membership is $10. Contact: Curt
Hess, CPro Users Group, Box 1474,
Woodbridge VA 22193 or call (703) 690-
3312

The Denver Amateur Computer
Society reports that they have a very ac-
tive CP/M Special Interest Group that
meets monthly, conducts tutorial semi-
nars and distributes CPMUG and
SIG/M software. Contact Al
Lundguist, Box 633, Broomfield, CO
80020; (303) 466-7938.

The following three new user

16 Microsystems June 1984

groups have free membership and hold
monthly meetings. For information
send a stamped self-addressed envelope
or call the number listed.

Central Mass CP/M Users Group,
c/o Brother Jim Smith, Saint John’s
High School, 378 Main St., Shrewsbury,
MA 01545, (617) 845-1878.

Napa Valley CP/M Users Group,
Box 4096, Napa CA 94558.
RBBS/RCPM (707) 257-6502.

dBASE II User Group/Silicon
Valley, ¢/0 Melissa Gray, Box 190,
Mountain View, CA 94042-0190.

Anti-software piracy fund formed

The Software Protection Fund has
been formed to aid in the combating of
an explosion of illegal software copying.
The SPF’s goal is to frustrate software
piracy, particularly by large companies
or “national account” users, profession-
al resellers, home users and hobbyists,
software rental firms, and companies
that “aid and abet” by marketing soft-
ware copying devices and software.

The SPF organizers include Ash-
ton-Tate, Lotus Development Corp.,
Sorcim and Microsoft Corp. The group,
which already has $500,000 in contribu-
tions, expects to work closely with
ADAPSO (Association of Data Pro-
cessing Service Organizations) to influ-
ence government copyright-law legisla-
tion. It will also “‘educate” to
discourage copying and pursue enforce-
ment of legal rights against pirates.

CP/M system prices drop

KayPro has reduced the list price
of their KayPro IT system to S1,295 list,
and the system is widely discounted.
This is a complete CP/M-based system
with keyboard, 80 x 24 display, 64K
RAM, dual disk drives, printer and
modem ports and lots of software. It
represents a new low price for a CP/M-
based system.

I think that the lowest cost CP/M
system can be assembled using the
Commodore C64 computer. Since the
computer sells for under $200, the drive
for about $225; and CP/M for about
$60, it is possible to put together a sin-
gle-drive system with display and 80-
column card for under $700. However,
the cost of software, comparable to
what is furnished with the KayPro II,
brings the cost of the system up to more
that that of the KayPro. Besides, the
performance and 1/0 interfacing prob-
lems presented by the Commodore
make the KayPro more desirable. Of
course, the Commodore does have some
terrific color games which are not possi-
ble on the KayPro.

$-100 news
International Data Corp. (IDC), a

Framingham, MA. market research
company, has issued a study of the S-
100 computer market. IDC predicts
that the S-100 business will increase by
40% this year and that S-100 board
makers will ship 227,000 boards, up
from 162,000 last year. They further
predict that the S-100 market will peak
within a few years.

In the report they contend that
CompuPro owns 63.3% of the world-
wide S-100-based CPU board business
and that about half of CompuPro’s sales
are to OEMs and system integrators.

Random news

Buzzwords, Inc. (25 Van Zant St.,
Norwalk, CT 06855; (203) 853-6880),
has released a translator program called
M2CBasic which converts Microsoft’s
Basic source code programs into com-
piled Digital Research CBasic code.
Versions are available for all versions of
CP/M and PC/MS-DOS. . .. Morrow,
Inc., has published a 61-page book that
answers the 90 most frequently asked
questions regarding their Micro Deci-
sion personal computer. Owners of
Morrow Micro Decisions and people
considering the purchase of a Morrow
Micro Decision will find it of great val-
ue. To get a free copy, write to Morrow,
Inc., 600 McCormick Street, San Lean-
dro, CA 94577, and ask for the Micro
Decision Question & Answer Book. It
was interesting, however, that, in the
preliminary copy of the book that I re-
ceived, three of the questions did not
have any answers.

Enhanced version
of the 32000

chip to come

from ATal.

e PR

Omission in May issue

In the May 1984 issue of Microsys-
tems the SYNONYM article entitled
“Simplified Command Line” (pg. 92)
ran with the listings omitted. Readers
who wish to have a copy of the listings
may write to: Technical Editor, Micro-
systems, One Park Avenue, New York,
NY 10016. o

Readers may contact me directly at
Box 1192, Mountainside, NJ 07092. Ifa
response is desired, enclose a stamped

self-addressed envelope.—Sol Libes




When you turn to
Computers & Electronics, you're

of-the-art information in:

Microl:ompuier Developments

reading the world’s foremost publication

covering the microcomputer induslry —
where last night's discovery is today’s
technology. Computers & Electronics is your direct link to state-

Plenty of Hands-On Action, Too

With expert input from Computers & Electronics,

and your own electronics savvy, you'll find dozens

of ways to experiment with. . .upgrade...and increase

the versatility and performance of your system.

For example, with less than $3 and very litfle time, you
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microcomputers...from the Commodore 64 to the Apple ™ lle to
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for you.
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workable economical thesaurus pro-
gram that runs on virtually any CP/M- based system.
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to-understand discussions of computer fundamentals.
Such as the series on learning 16-bit microcomputer

technology and anin-depth look at the structure of CR/M.
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S-100 interrupts,
clock signals,
realtime clocks
and power
requirements

by Dave Hardy
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#= his month, instead

¢ of discussing just
one or two subjects,
I’d like to briefly
cover several things
that I'm frequently
asked about in let-
G ters from readers.
These include such subjects as S-100 in-
terrupts, clock signals, realtime clocks,
and S-100 power interrupts.

Not NOT

Many readers seem to be confused
by the use of the “*” in the IEEE-696
standard. In general, “*” is used to
mean “active low,” and it replaces the
overbar (logical NOT) symbol. As far as
I know, this was done just to make the
notation easier to enter into a word pro-
cessor. Most word processing machines
don’t have an overbar character, but
virtually all have an “*” character. So, it
was decided to replace the overbar with
an “*” suffix. For example, the signal
ZOT is meant to be active high, and the
signal ZOT* (read “ZOT star”) is
meant to be active low.

$-100 interrupts

The IEEE-696 bus defines only two
interrupt lines, INT* (the S-100 bus’s
primary interrupt-request line, pin 73)
and NMI* (the nonmaskable interrupt-
request line, pin 12). Both lines are to be
controlled by open-collector drivers and
are pulled up to a logic one by resistors
(1000 ohms). Except for these similar-
ities, and the fact that both lines are
used to request service from the perma-
nent bus master, these two signals have
little else in common.

The INT* line is a maskable inter-
rupt to the bus master processor. In oth-
er words, the processor can be made to
ignore this interrupt, usually with a sim-
ple command or hardware operation.
On most Z80 boards, for example, the
DI instruction can be used to disable all
interrupts from the INT* line, and the
El instruction can be used to enable
them. Because the INT* signal is assert-
ed as a LEVEL (low true), the master
processor may respond, upon receiving
an interrupt request from the INT* line,
with an interrupt-acknowledge bus cy-
cle to allow other devices to place addi-
tional vectoring information onto the
data bus. Afterwards, the INT* line is
returned to its inactive (high) state. In
addition, the INT* line may also be
used in conjunction with the eight vec-
tored interrupt bus lines (VIO*-VI8*) to
allow up to eight levels of prioritized in-
terrupts. With additional hardware on
S-100 boards, the INT#* line can be used

for very complex interrupt structures.

In contrast to the INT* line, the
NMI* line is not maskable (i.e., the
master processor can’t turn it off or ig-
nore it). Also, NMI* is asserted as a
negative-going EDGE, not as a level,
like INT*. Because NMI* is edge trig-
gered, no interrupt-acknowledge bus
cycle is generated by the master proces-
sor, so it is not frequently used in com-
plex interrupt schemes. Since it can’t be
easily masked from software, NMI* is
used almost invariably for system reset
or power failure sensing.

Two other lines that are sometimes
thought of as interrupt lines (but actual-
ly are not) are PWRFAIL* and ER-
ROR*. PWRFAIL* is used to indicate
that power failure to the S-100 frame is
imminent. By IEEE-696 specification,
PWRFAIL* must be asserted at least
50 msec before S-100 board regulators
can drift out of specification, and should
remain active until power is fully re-
stored, and POC* (pin 99) is true.

ERROR* is a “generalized” error
line that can be used to indicate that the
current bus cycle operation is causing
some kind of error. The IEEE-696
specification does not specify what kind
of errors should cause ERROR* to be
asserted. Instead, it leaves this up to the
board designers, which is a wise choice.
The specification does, however, recom-
mend that ERROR* be implemented as
a “trap,” and it further recommends
that all relevant information about the
current bus cycle should be latched
somewhere on the falling edge of ER-
ROR¥* (that is, just as ERROR¥ be-
comes active).

Both PWRFAIL* and ERROR*
are defined as open-collector lines. Use
of these lines is optional, which is good,
since very few boards actually use them,
and also because the IEEE-696 stan-
dard specifies how these lines are to be
asserted, but not what they are to con-
trol (this, again, is left up to the board
designers).

System clock vs. CLOCK

The IEEE-696 bus allows for two
clock signals: ¢ (pin 24), the master tim-
ing signal for the bus, and CLOCK (pin
49), a simple 2 MHz signal. The master
timing signal (commonly called the sys-
tem clock) must be generated by the
permanent master processor and is used
to control timing for all bus cycles, even
those which originate from other (slave)
processors. CLOCK is just a2 MHz sig-
nal (0.5% tolerance) that is made avail-
able on the bus for the use of peripheral
devices like timers, baud rate genera-
tors, time-of-day clocks, etc. It is a com-
mon fallacy that CLOCK must be de-
rived from, or somehow related to or
synchronized with the system clock. Al-




Macrotech announces three new memory products for
Zenith Z-100 computers. Designed specifically for Z-100
systems, our Z-Series can increase your main memory up
to a full megabyte with the use of only one expansion slot.
« Includes unique, lightning-fast “Macrocache”™ pseudo-
disk operating software enabling dynamic memory allocation
between full cache mode and “virtual disk” mode. « Runs
under Z-DOS* or CP/M 8B. « Full byte parity (standard on
all Macrotech S-100 dynamic memory products).

« Comprehensive technical manual included. « Full one year
warranty.

PRICES:
3B4Z—Adds 384K high speed dynamic RAM  $1,375.00
640Z—Adds 640K high speed dynamic RAM  $1,975.00
896Z—Adds BI96K high speed dynamic RAM  $2,250.00

Macrotech also offers ADIT, the only full-featured intelligent
I/0 expansion module for S-100. Utilizing full DMA, the
ADIT provides up to 16 full duplex RS 232/RS 422 channels
from one expansion slot.

For more information about the Z-Series of Z-100 memory products, or
the ADIT intelligent I/0 board, contact your local Zenith dealer or
Macrotech International Corp.

* 7-DOS is a registered trademark of Zenith Data Systems.
CP/M is a registered trademark of Digital Research.

MACROTECH INTERNATIONAL CORP.
9551 Irondale Ave., Chatsworth, CA 91311, (818) 700-1501
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APC

MEGABASIC

280
8086/8
CP/M
CP/M-86
MP/M-86
MS-DOS
NORTH STAR DOS

MEGABASIC™ reduces program devel-
opment time and memory requirements
dramatically, executes up to 6 fimes faster
than MBASIC interpreter, is highly portable
among virtually all microcomputers, and is
supported by outstanding documentation (a
136-page reference manual with double-
column, 17-page index) and direct hot-line
response from American Planning
Corporation.

BENEFITS:

* Large Memory—Up to 1 Mb
programs and data.

* Fost execution—as fast as
many compilers.

* Easy program development—
udvanceg TRACE and EDIT
functions.

* Rounding errors eliminated—
BCD arithmetic.

¢ Simpleto use—No complicated
field statements.

* Source code protection—
“scramble’” utility.

THE COMPLETE PACKAGE:

—Developmental version of MEGABASIC
in precisions up to 14 digits (North Star
floating point support available af no
additional charge).

—Run-fime semi-compiler version.

—Compaction ufility reduces program
size.

—Cross-reference generator that liss all
variables, arrays, subroutines, functions, efc.

—Function library with fast sorts, yes/no
prompt routines, matrix manipulation and
many more routines ready to plug info your
programs.

—Configuration program.

This complete package is available for
$400. A demo package with manual which
allows you to test MEGABASIC'S capabilifies
is 550 Sc:ppﬁccb\e to purchase of full
package).

Dealer inquiries invited.
VISA or MasterCard accepted.

AMERICAN
PLANNING
CORPORATION

4600 Duke St., Suite 423, Alexandria, VA 22304

1-800-368-2248
{In Virginia, 1703-751-2574)
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5-100 BUS

Continued from page 18

though some currently available (im-
properly designed) S-100 boards may
require this, the IEEE-696 standard
specifically states that CLOCK need
not have any relationship to any other
bus sigal. This is a convenient regulation
that I have used myself to let me place
an extremely accurate (0.001 ppm) tim-
ing signal onto the S-100 bus for use in a
frequency-measuring device and vari-
ous other types of instrumentation.

Reaitime clock

Although this is not solely related
to the S-100 bus, it is still worth men-
tioning. A realtime clock is just a circuit
that keeps track of rea/ time, like an
alarm clock or an egg timer. Probably
the simplest case of a realtime clock is a
simple interval timer. Thus a circuit
that generates an interrupt every milli-
second can be called a realtime clock, as
can a Mountain Hardware 100,000-day
clock board, a signal generated from the
AC power line, or even the index signal
of a floppy disk drive (as long as the disk
is spinning), because all keep track of
real time. A timer implemented in hard-
ware can usually be considered a
realtime clock. A timer implemented in
software, however, may or may not be
realtime, since the execution time of the
software timing-loops may vary, de-
pending on system clock speed, coding
and whether or not the system uses in-
terrupts. For example, you could imple-
ment a realtime clock in software in a
simple, noninterrupt-driven CP/M sys-
tem, but you could not implement a
realtime clock in software in an inter-
rupt-driven MP/M system because in-
terrupt servicing would cause the
realtime clock to be inaccurate.

When many systems manufactur-
ers say in their advertisements that their
systems have a realtime clock, they real-
ly mean that their systems have pro-
grammable interval timers that can be
used to accurately keep track of
realtime. These devices usually work
well, except that they require a bit of
software overhead to calculate the actu-
al time and date from the time interval
measured in the counters. Some of the
less expensive counter/timer circuits
are subject to error when interrupts are
used. However, many manufacturers
are now using special clock/calendar

| ICs that eliminate all major sources of

error and are as accurate as their crystal
timebases, often with errors as little as a
few seconds per month.

DMA vs. TMA
DMA (Direct Memory Access) is
the process by which a temporary mas-

ter takes control of the bus to perform
one or more memory cycles (usually to
transfer data into or out of RAM). In
the IEEE-696 bus, a temporary master
may take control of the bus for any bus
cycle (not just memory bus cycles), so
the process was renamed TMA (Tem-
porary Master Access) to more properly
describe the transfer process.

$-100 power reguirements

One of the key features of the S-100
bus is its local power regulation on each
board. This feature eliminates the need
for expensive, highly regulated power
supplies while simultaneously reducing
noise propagation via each board’s pow-
er lines. Because each board has its own
power regulators, exact input voltage to
the boards is unnecessary. Actually, any
input voltage is acceptable, as long as it
is high enough to be regulated (the regu-
lator ICs are generally rather inefficient
and have an internal voltage drop) but
low enough to avoid excessive heat dis-
sipation and component breakdown.
Regulator ICs, like the LM309 series
commonly used to provide the 5V need-
ed for TTL, generally regulate incoming
power by dissipating excess input power
in the form of heat. Thus it is important
to keep the input voltage as low as possi-
ble to avoid excess heating, but high
enough to let the regulator function.

The three main power supply lines
in the S-100 bus are generally said to be
+8V, +16V,and -16V. As stated in the
IEEE-696 specification, the +8V sup-
ply should have an instantaneous mini-
mum value of +7V, an instantaneous
maximum value of +25V, and an aver-
age maximum value of +11V. Similar-
ly, the +16V supply’s values should be
+14.5V, +35V, and +21.5V, and the
-16V supply’s values should be -14.5V,
-35V, and -21.5V.

S-100 vs. IEEE-696

As you may have noticed, through-
out my column I use the terms “S-100
bus” and “IEEE-696" bus almost inter-
changeably. Although there can be
quite a difference, the term ““S-100” will
probably always be the common name
for this particular bus configuration.
The bus was originally called “S-100"
because it used 100 signal lines, and af-
ter being heavily modified by the IEEE
as “IEEE Task 696,” it was finally
called the “IEEE-696" bus. Because of
this, all IEEE-696 boards are ““S-100,”
but not all “S-100” boards are IEEE-
696: IEEE-696 is a modified superset of
the original S-100 design.

Readers are encouraged to send in ques-
tions on the S-100 bus. Please write to:
Dave Hardy, 736 Notre Dame, Grosse
Pointe, MI 48203
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the Il and only;

It’s fast.

It’s easy.

It’s the most powerful data-
base management system for your
16-bit PC.

And it can do more things with
more records in less time.

You've never seen
anything like it.
dBASE III™ can

handle over a billion
records per file, limited
only by your computer
system. You can have up to ten files open, for
sophisticated applications programs.

When you have two related files,informa-
tion in one can be accessed based upon data in
the other.

dBASE III now handles procedures, para-
meter passing and automatic variables. You can
include up to 32 procedures in a single file.
With lightning speed. Because once a file is
opened, it stays open. And procedures are
accessed directly.

Easier than ever.

dBASE III uses powerful yet simple com-
mands that are the next best thing to speaking
English.

If you're unsure of a command, HELP will
tell you what to ask for.

If you don’t know what command comes
next, a command assistant does. All you have
to know is what you want it to do.

Our new tutorial/manual will have you
entering and viewing data in minutes rather
than reading for hours.

And to make matters easier,
you get full screen report set-
up for simple information
access.

Faster than
no time at all.

dBASE Il isn't just fast.
It's ultra-fast. Operating.
And sorting. Even faster,
is no sorting. Because dBASE III
keeps your records in order so you really don't
have to sort anything. Unless you want to.
Then watch out!

What about dBASE II®?

It’s still the world’s best database man-
agement system for 8-bit computers. And it's
still the industry standard for accounting,
educational, scientific, financial, business and
personal applications.

Let us do a number on you.

For the name of your nearest authorized
dBASE IlI dealer, contact Ashton-Tate, 10150
West Jefferson Boulevard, Culver City, CA
90230. (800) 437-4329, ext. 333. In Colorado,
(303) 799-4900.

ASHTON-IAIE

©Ashton-Tate 1984. All rights reserved.
dBASE Il is a trademark and dBASE Il is a registered trademark of Ashton-Tate.
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UNIX
File

UNIX for
realtime work,
using “make,”
and some UNIX
philosophy

by lan F. Darwin
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». cople who like to re-

= peat cliches often say
- that UNIX is useless
"~ for realtime work.
When you ask these
people what they
mean, they often
don’t know; it’s just
somethmg their marketing people said.
In fact UNIX can be, has been, and is
being used for realtime work.

Realtime work is usually associated
with analog-to-digital or digital-to-ana-
log processing. While some A/D or
D/A work requires very fast response
time from the processor, there is much
that does not. Standard UNIX is quite
fine for running the lower-end A/D/A
work. For larger-volume A/D/A work,
or any time where data is being collect-
ed at a high rate, UNIX, or indeed any
timesharing system, is at a disadvan-
tage. The incoming data interrupts the
CPU very often, and the CPU may not
be able to respond in time to store all the
data, because it also has to service the
timesharing users.

There are two approaches to this
problem. One is to modify the operating
system; the other is to run stand-alone.
Digital Equipment’s RSX-11 and
VAX/VMS operating systems include
special provisions for running fast data
acquisition processes concurrently with
timesharing, and several sites have add-
ed this sort of capability to large UNIX
systems. On the other hand, a small
68000 or 16032 system will probably
not have the throughput to handle both
timesharing and a heavy data-acquisi-
tion load.

A good approach in this case would
be to use all the UNIX development
tools to write and debug the program
under timesharing, with test input from
the file system instead of from the spe-
cial hardware. Once the program is de-
bugged, you can download the code
with a stand-alone runtime system
which provides most of the
functionality of the UNIX environ-
ment. You then upload the data to
UNIX for analysis.

One such runtime library is The C
Executive from JMI Software Consul-
tants, /422 Easton Road, Roslyn PA
19500; (215) 657-5660. This product
runs on a wide range of processors
(8080/Z80, 6809, LSI-11, 68000,
16032) and costs a few hundred dollars
for the binary kernel and the source to
the serial 1/0O drivers.

Somewhat more expensive is
DNIX, described as a “UNIX-like
realtime operating system’ for the
68000 or 16032. Contact UniVentures,

27 Buckthorn Way, Suite I, Menlo Park
CA 94025, (415) 325-3283.
UniVentures also has cross-compilers
for other micros, as do several other
sources (see the April 1984 issue of Mi-
crosystems for more suppliers).

These approaches allow you to do
realtime work (or cross development for
other micros) while using all the power
and functionality of the UNIX operat-
ing system.

Make—an underutilized software tool

Every UNIX system comes with a
wide range of powerful software tools.
Often the newcomer to UNIX is over-
whelmed and needs to be reminded of
some of the specialized tools. I'd like to
say a few words about one tool, make,
which is often overlooked by those
learning UNIX. The function of make,
as described in the manual, is to “main-
tain, update and regenerate groups of
programs.” However, as is often the
case in UNIX, “programs” can include
text, actual source programs, data files,
and anything else that can be stored in
your UNIX files.

Any series of commands that needs
to be typed repetitively can be putin a
make file. I have used make to maintain
a dictionary, keep a database up to date,
apply modifications to a program li-
brary, generate a magazine index, and
even to build programs as diverse as an
adventure game and a syntax checker.
And, of course, I use it to manipulate
the files used in the preparation of this
column.

make is useful any time you have a
series of interrelated files. The depen-
dencies among the files, such as which
files are included by which others when
dealing with a large source-language
program, are listed in a “makefile” that
you prepare. make will automatically
recompile only those functions which
need to be compiled, based upon the
modification dates and times of the files
that have been changed.

The simplest form of a rule for
make is:

name: depends-on

action-to-make-name

where “name” is the name of the rule, or
the name of the thing to be made; “de-
pends-on™ refers to any files on which
this rule depends; and *‘action-to-make-
name” is any UNIX command or series
of commands needed to make “name.”
A rule “depends” on a file or another
rule if the latter must be up to date in or-
der to build the former, or if the former
must be remade whenever it changes.

As an example of using make to
maintain something other than pro-
grams, here is the makefile that I use to
prepare this column:




WHY DEC AND INTEL
CHOSE THE MARK WILLIAMS
C-COMPILER.

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

They found it all at Mark Williams.

WHY YOU SHOULD
CHOOSE THE MARK WILLIAMS
C-COMPILER.

Our C-compiler supports the dominant 16-bit micro-
computers—68000, PDP-11, Z8000, 8086 —with a proven
reliable, high-technology product. We are shipping
versions of C for a large number of environments includ-
ing CP/M and PC DOS. Both cross and native compilers
are available.

Call us for the distributor nearest you. OEM’s should
contact us directly about their specific requirements.

Mark Williams Company,
1430 West Wrightwood, Chicago, Illinois 60614,

312/472-6659.
Mark
Williams
Company
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UNIX FILE

Continued from page 24
MAIN = B4-06
PUB = /usr/pub

column: $(MAIN)
nroff -mu $(MAIN) >$(PUB)/column

binary: $(MAIN)
nrws $(MAIN) >tmp/column

print: $(PUB)/column
pr -h S(MAIN)S(PUB)/column 1pr

we $(MAIN)
deroff S(MAIN) we

spell: $(MAIN)

spell $(MAIN) ¢

clean:
> $(PUB)/column

This declares that the actions I will
want to take include making the column
itself, making a “binary” (WordStar)
format, printing the column, checking
the word count, checking the spelling,
and cleaning up when done. The “col-
umn’ rule, which I invoke just by
saying:

make column

runs the nroff text formatter on

“MAIN” to produce the file
/usr/pub/column, which by conven-
tion is where I put the column in prepa-
ration so that other users on my system

No attempt was
made to include
everything

in UNIN-but
rather, to keep
superfluous
garhage out.

can peruse it and offer comments. (The
name of the main file is currently 84-06,
my coding for June ’84. This is the only
definition I have to change each
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WALTZ LISP™

The one and only adult Lisp system for CP/M users.

Waltz Lisp is a very powerful and complete implementation of the Lisp programming
language. It includes features previously available only in large Lisp systems. In fact,
Waltz is substantially compatible with Franz (the Lisp running under Unix), and is similar
to MacLisp. Do not be deceived by the low introductory price.

Waltz Lisp is a perfect language for Artificial Intelligence programming. It is also
suitable for general applications. In fact, due to the ease of handling of textual data and
random file access functions, it is often easier to write a utility program in Waltz Lisp than
in any other programming language. Several general purpose utilities (including grep and
diff) written entirely in Waltz Lisp are included with the interpreter.

Much faster than other microcomputer Lisps. ® Long integers (up to 611 digits). Selectable radix. * True
dynamic character strings. Full string operations including fast matching/extraction. * Random file
access. * Binary files. » Standard CP/M devices. * Access to disk directories. * Functions of type lambda
{expr), nlambda (fexpr), lexpr, macro. * Splicing and non-splicing character macros. ® User control over
all aspects of the interpreter. = Built-in prettyprinting and formatting facilities. « Complete set of error
handling and debugging functions including user programmable processing of undefined function
references. « Optional automatic loading of initialization file. * Powerful CP/M command line parsing. ¢
Fast sorting/merging using user defined comparison predicates. » Full suite of mapping functions,
iterators, etc. * Over 250 functions in total. » Extensive manual with hundreds of illustrative examples.

Waltz Lisp requires C/PM 2.0, Z80 and 48K RAM (more recommended). $S$/SD 8" and

Introductory Price....$94.50
Manual o0ly o sr oz ae $20.00

maost common 5’ disk formats.

INTERNATIONAL s

P. G. Box 7301
Charlottesville, VA 22906

additional charges

Call toll free 1-800-LIP-4000 Ask for Dept. #2
In Oregon and outside U.S.A. call 1-503-684-3000
Unix® Bell Laboratories. CP/M® Digital Research Corp.

(refundable with order)

$10.00 conversion fee for 5’ Diskettes
$3.00 C.0.D. charge
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month.) Typing “make binary” will
form the binary version in WordStar
format, using an nroff-to-WordStar
converter written locally. make print
will send the output to the line printer,
and make wec and make spell both are
used to check up on my work in
progress; the former to see if I have got-
ten carried away again, and the latter to
see if I have committed any sins of
orthography.

It is customary with make to name
a rule after its corresponding UNIX
command when the rule does not result
in the creation of some particular object.
make lint is common when dealing with
C-language program source files to
check for programming errors.

make is also useful in maintaining a
wide variety of files. At another time I
will touch on its use in program
development.

Generation gap?

Is there a generation gap between
UNIX programmers and developers?
My colleague Geoff Collyer thinks that
there is. He and I were talking the other
day, and the discussion rolled around to
those whom we see as butchering UNIX
by trying to make it all things to all peo-
ple. Geoff grew up hacking (a compli-
mentary word until the popular media
twisted its meaning) the TOPS-10 oper-
ating system, and I cut my eye teeth on
IBM’s MVT. These are both gigantic
operating systems, with hundreds or
thousands of modules, complex com-
mand languages, volumes and volumes
of documentation, extensive on-line
HELP facilities—everything that some
people want out of an operating system.
And yet, these systems are nightmares:
impossible to comprehend, impervious
to maintenance, hard to use, impossible
for the end user to customize.

Eventually we both came across
UNIX—he in London, Ontario, and I
in Toronto. Each perceived this discov-
ery as an entry into the promised land: a
complete operating system which one
person could genuinely understand
through study of the source code; a
clearly defined user interface that was
easy for the programmer or the end user
to customize; a small and well-specified
system call interface to the operating
system; good tools for the development
of new software, etc. No attempt was
made in the early days to include every-
thing in the UNIX operating system. In
fact, the attempt was made to keep a lot
of superfluous garbage out of the oper-
ating system. The UNIX philosophy
was to provide as small a set of tools as
could be considered reasonably com-
plete, and let people use these tools to
build the necessary functions. And it
worked very well.




Even the fastest fingers slow down when they
struggle with computer commands. And no matter
what software you use, you still have to enter the
same things over and over again.

That’s why you need SmartKey II}" the software
that lets you control your computer with a single
keystroke.

Add SmartKey II to WordStar and you can juggle
margins and insert “boilerplate” paragraphs or sentences
with just one key. Add it to Lotus 1-2-3 and you can con-
centrate on the numbers instead of the mechanics. You
can even tap into Dow Jones with the press of a finger.

Don't type in the same thing twice.
SmartKey II can remember commands,
words, paragraphs, even entire letters.
With SmartKey II, you can work faster
and never worry about which keys
to press.

It’s easy to see why thousands of peo-
ple all over the world are already using
SmartKey II to make their lives easier.

%EE

SmartKey Il Features:

Assign more than 3,000 characters to a single key.

Define over 300 function keys.

An exclusive “SuperShift” lets every key have up to four meanings.

Change any keyboard to the Dvorak layout.

Keys can be redefined while other software is running.

Key definitions can be saved to disk for later use.

SmartKey Il is invisible to other software.

SmartKey II runs on the IBM PC and compatibles, the PCir,
the Kaypro I, 4, and 10; plus all other MS-DOS, CP/M,
CP/M-86, and CP/M-Plus based personal computers.

SmartKey Il is a trademark of FBN Software. WordStar is a trademark of MicroPro, Inc.
Lotus 1-2-3 is a trademark of Lotus Development Corporation. CP/M is a trademark of Digital
Research, Inc. MS-DOS is a trademark of Microsoft, Inc. PC-DOS is a trademark of IBM.

Best of all, SmartKey II is still only $89.95.
: To see how SmartKey II can speed up

m your work, pick up a copy at your com-

puter dealer. It's the smartest move you
will ever make. Software Research
Technologies, Inc.¥

@ 3757 Wilshire Boule-
vard, Suite 211, Los Y
Angeles, CA 90010. ™
(213) 3845430, 4 ke OF Genius.

*Formerly Heritage Software, Inc.
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68000
— 16000

OASYS provides a “One-Stop
Shopping” service for software
developers and managers in need
of proven, cost effective, cross-
and native- development tools.

OASYS can save you time, energy
and money! We understand what it
means to be a developer. Over the
past 3 years, we've built over 1MB
of working code.

We not only develop our own tools,
but also specialize in evaluating,
selecting and distributing the best
complementary tools from other
suppliers.

Qur tools are currently in use in
over 1,000 installations worldwide
on micro-, mini-, and mainframe
computers for a variety of 8-, 16-
and 32- bit UNIX (and non-UNIX)
systems.

Most likely, we have what you're
looking for (even if it doesn't
appear in the tables shown). But,
if we don’t, we'll be glad to tell
you who does.

So, call or write today for more
information and start shopping the
smart way, the fast way, the
economical way.

“The One-Stop Shopping Way.”

3086,

———CROSS TOOLS

/88
8000

SOFTWARE DEVELOPMENT TOOLS
“One-Stop Shopping™

PRODUCTS

HOST 2

TARGET

C

COMPILERS

VAX, PRIME

68000
16000
8086/88

PASCAL
COMPILERS

VAX
PDP-11, LSI-11
PRIME

68000
16000
8086/88

FORTRAN
COMPILERS

VAX
PDP-11, LSI-11

68000
16000
8086/88

(4)
ASSEMBLERS

VAX, PDP-11,
LSI-11, PRIME,
IBM/PC, IBM 370

68000, 16000,
8086/88, Z8000,
680X, 808X, Z80

SIMULATORS

60 ABERDEEN AVENUE
CAMBRIDGE, MA 02138
(817) 491-4180

VAX, PDP-11
LSI-11, PRIME,
IBM/PC, IBM 370

68000, 8086/88
808X, Z80

(1) WE DISTRIBUTE PRODUCTS FOR: GREEN HILLS SOFTWARE, VIRTUAL SYSTEMS,
COMPLETE SOFTWARE, PACER SOFTWARE; SOFTWARE MANUFACTURERS

(2) HOST OPERATING SYSTEMS INCLUDE: VMS, RSX, RT-11,

PRIMOS, UNIX V7,

I, V, BSD 4.1, 4.2, UNOS, IDRIS, XENIX, MS/DOS, VM/CMS, CPM 68K
(3) OTHER TARGETS ARE: M6801-6803, 6805, 6809, 8080, 85, 28, 35, 48, 51; Z-80
(4) ALL ASSEMBLERS INCLUDE LINKER, LIBRARIAN AND CROSS-REFERENCE FACILITY
(5) AVAILABLE ON: CALLAN, OMNIBYTE, CHARLES RIVER DATA, PLEXUS,

SAGE, FORTUNE, WICAT . .

. to name a few.

=C/UNIX NATIVE TOOLS

* NATIVE ASSEMBLERS FOR 68000s “

PACKAGE

SYMBOLIC C SOURCE CODE DEBUGGER
C-TIME PERFORMANCE UTILITY
UP/DOWN LINE LOAD UTILITIES
COMMUNICATION UTILITIES
BASIC-TO-C TRANSLATOR
C-BASED FLOATING POINT MATH

. AND MORE

TRADEMARKS: UNIX IS A TRADEMARK OF BELL LABORATORIES, XENIX AND MS/DOS ARE MICROSOFT
CORP'S; I1BM/PC, VM/CMS, AND IBM 370 ARE INT'L BUSINESS MACHINES; VAX, PDP-11, LSI11, VMS, RSX,
AND RT-11 ARE TRADEMARKS OF DIGITAL EQUIPMENT CORP; CPM 88K IS DIGITAL RESEARCH'S; PRIMOS IS

PRIME'S; UNOS IS CHARLES RIVER DATA'S; IDRIS IS WHITESMITH'S LTD.
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UNIX FILE

Continued from page 26

But many people, particularly at
Berkeley, learn UNIX as their first op-
erating system. Computer science stu-
dents are always tinkering with systems.
When they encounter desirable features
in other operating system, they try to
apply them to UNIX, without a clear
understanding of why UNIX doesn’t al-
ready have these features, nor, one sus-
pects in some cases, even a clear under-
standing of why UNIX was successful
in the first place.

UNIX survived and prospered
throughout the *seventies—an era of
user-hostile operating systems—
because it was small, simple, and rela-
tively free of misfeatures. When new-
comers start adding unnecesary features
to the “kernel,” or lowest level of the
system, they destroy its elegance.

In 4.1BSD, the UNIX kernel was
close to that of the Seventh Edition, al-
though the user-level commands had a
large number of differences, such as ex-
tra and different options. The genera-
tion of computer science student-pro-
grammers who developed 4.1 had been
exposed to the UNIX philosophy. With
4.2BSD, Berkeley has added to the ker-
nel a new, faster file system. Except for
the several serious bugs in the released
version (one of which could completely
ruin your file system), this is probably a
good thing. The changes are transpar-
ent to most programs, and a fast file sys-
tem can significantly improve system
performance. However, they snuck in a
change which is hideously incompatible
with the rest of UNIX: Each component
of a filename can be up to 255 charac-
ters, rather than being limited to 14
characters. Dennis Ritchie of AT&T
Bell Laboratories says: ““4.2 sins (in the
long filename example) by uncomfort-
able generalization. (An earlier example
is long names in C). It is impossible to
argue in the abstract that limiting file
names to 14 characters or C identifiers
to, say, 7 is a good thing. However, it is
quite possible to observe that for the
part of the world not living with 4.2, it is
incredibly difficult to get tar tapes with
unextractable files” due to the longer
filenames.

This is the effect of one apparently
small change to the kernel. And sugges-
tions have been made to add almost ev-
ery expensive, complex feature of the di-
nosaur operating systems to UNIX.
People have called for the addition of
record locking to the kernel, arbitrary
ENQ/DEQ like that of MYT/MYVS,
password encryption, runtime libraries,
and even (sarcastically) the calculation
of the phases of the moon. Yet UNIX is
quite capable of doing all these things in

user code rather than as system fea-
tures.” The kernel is the only UNIX
code that cannot be substituted by a
user to his own liking. For this reason,

the kernel should make as few real deci-
sions as possible. This does not mean al-
lowing the user a million options to do

the same thing. Rather, it means allow-

ing only one way to do one thing, but
having that way be the least-common
divisor of all the options that might have
been provided.

“What is or is not implemented in
the kernel represents both a great re-
sponsibility and a great power. It is a
soap-box platform on the ‘way things
should be done.” Even so, if ‘the way’ is
too radical, no one will follow it. Every
important decision was weighed care-
fully. Throughout, simplicity has been
substituted for efficiency. Complex al-
gorithms are used only if their complex-
ity can be localized.” So spoke Ken
Thompson, the father of UNIX, in a pa-
per called “UNIX Implementation™ in
the Bell System Technical Journal, in
1978. (A copy of this paper is included
in Volume 2 of most UNIX manuals.
It’s in there to be read.) That’s not to say
that everything done by 1978 was
perfect—there still remain design limi-
tations. But it is to say that one should
not put every imaginable chunk of code
into the kernel.

The effects of ill-considered
changes to an operating system such as
UNIX can be extensive. Among the
most serious is that programs, program-
mers and data are no longer portable
across versions of the system. Ritchie

(213) 384-5430.

COMPUTER LEARNS
TRUE ALPHABET.

At last, you can sort dBASE II files in true
alphabetical order (not ASCII) up to 33
times faster. Now, “apple” will be sorted before
“BAKER” dFASTEST sorts up to 32 fields
or sub-fields simultaneously, entirely from
within dBASE II. What’s more, dFASTEST
can rescue your data files after power glitches
or disk errors, as well as pack and copy up
to 6 times faster. For a limited time, dFASTEST
is only $89.95. Contact your dealer or call
Software Research Technologies directly

dFASTEST
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Use ALL the Power of Your
MS-DOS, IBM PC-DOS, or CP/M-80 System
with UNIX-Style Carousel Tools

CAROUSEL TOOLS are a proven set of over 50 programs
designed to be used with pipes, redirected 1/O and
scripts. In the style of UNIX each Tool does one thing
well, and the Tools can be used together to do more
complex tasks.

YOU ACCOMPLISH MORE using Carousel Tools: better
programming and documentation support, simpler
data and file housekeeping, more general file
handling.

TOOLS FOR PC/MS-DOS 2.x AND CP/M-80 are available
now. The DOS ToolKitis $149. The CP/M ToolKitis $249
and includes a shell to provide pipes, redirected 1/O,

i and scripts. Source code is available for $100 more.
ch “CP/M” "MS-DOS” <doc >newdoc |

diff newdoc doc | more

s Hswdos ORDER YOUR TOOLKIT TODAY. —
kwic newdoc | sortmrg | uniq | unrot >index
make -f makdoc ndx CALL OR WRITE:
e
MicroTools,Inc. CPIM i  rademark of DigialResearch; [nd i () CAROUSEL MICROTOOLS, INC.
trademark of International Business Machines; MS is a trademark of
MicroSoft; UNIX is a trademark of Bell Laboratories. 609 Kearney Street, EI Cerrito, CA 94530 (415) 528-1300
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THE LITTLE BOARD®

OEM — INDUSTRIAL — SCIENTIFIC
SECOND GENERATION SINGLE BOARD COMPUTER KIT!
4 MHZ Z80* CPU! 64K RAM! DOUBLE DENSITY!

FREE CP/M" 221 | ” %ee‘o/

A $139 VALUE! A FREE =
5-1/4 IN. CP/M 2.2 :
DISKETTE IS INCLUDED $2 95 00

WITH EACH KIT. (COMPLETE KIT)

MINI-SIZE:

A. & T. UNITS : ; ONLY
$349 5-3/4 x 7-3/4 INCHES

FULLY SOCKETED! PERFECT MATE TO OUR ZRT-80 TERMINAL BOARD. THROUGH SPECIAL ARRANGEMENT
WITH AMPRO COMPUTERS, WE ARE PLEASED TO OFFER THEIR LITTLE BOARD® IN KIT FORM.
FEATURES:

4 MHZ Z80 CPU! |  |DOUBLE DENSITY (5-1/4 IN.) FLOPPY CONTROLLER | | 64K DYNAMIC RAM!

I CENTRONICS STYLE PARALLEL PRINTER PORT I ] USES +5VDC @ .75 A. AND +12VDC @ 50MA |

L TWO RS232 SERIAL PORTS [ I SAME SIZE AS A MINI FLOPPY l I 2732 BOOT EPROM

L. | TERMS: Shipments will be made approximately 3 to 5 weeks after we
D Ig ltal R esea rCh C om pu ters receive your order. VISA, MC, cash accepted. We will accept COD’s with a
(OF TEXAS) $75 deposit. Balance UPS COD. Add $4.00 shipping.
P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 271-3538 USA AND CANADA ONLY

LITTLE BOARD® — AMPRO Z80™ — ZILOG CP/M™ DIGITAL RESEARCH (CA.)
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Continued from page 29

continues: “The lack of portability be-
tween System V and 4.7BSD and Ver-
sion 7 is the worst problem that con-
fronts us.” This problem will continue
to plague the UNIX world for some
time, perhaps for all time. AT&T Tech-
nologies is pushing System V as the
standard version of UNIX, but this
claim will not hold up—there are too
many people using Version 7 and Berke-
ley versions of UNIX. More about Sys-
tem V in a later column.

Of this and that

Here are not one but two more di-
rectories of UNIX software. One is by
Onager Publishing, 289 S. San Antonio
Road, #204, Los Altos CA 94022. The
cost is $35; they take VISA and
Mastercard. The other is from White-
smiths, Ltd., 97 Lowell Road, Concord,
MA, 01742, (617) 369-8499. This one
lists applications software that runs on
their IDRIS system, and includes some
information on IDRIS itself.

Relational Database Systems is de-
veloping versions of its informix data-
base system in German, French, and
Japanese (Kanji), and is aggressively
marketing Informix overseas through
cooperative marketing agreements with
agents around the world.

AIM Technology has versions of
tar which run on VAX/VMS, Data
General AOS, and something called
MPX-32. Sounds like a good way to
move data to/from these systems, since
tar is the standard for moving data via
magnetic tapes among real UNIX sys-
tems. Aim Technology, 3333 Bowers
Ave., #199, Santa Clara, CA 95051,
(408) 727-3711. A lower-cost option for
the do-it-youselfer would be to get the
Software Tools User Group archiver
and port it to whichever system(s) you
need to move data to/from; the AIM
software is ready to run.

Enough for now. If you have ques-
tions, please feel free to write or (better
yet) send uucp mail. I can’t always an-
swer immediately, but I will get back to
you. And I'm always glad to hear from
readers with comments either on the
column itself or on their reactions to
particular UNIX systems or
products.

The UNIX File looks at many aspects of
the UNIX operating system. If you have
comments or questions about UNIX or
this column, feel free to write to me at
Box 603, Station F, Toronto, Ontario,
Canada M4Y 2L8.

If you have UNIX mail access to the
uucp network, you can contact me at
“ihnp4!darwinlian.”

Software Developers...

MAKE YOUR PC “INTEL-IGENT" . . .
FOR JUST $480!
RUN PLM SOFTWARE UNDER C(P/M2.2

HALEY RESEARCH now offers RUN80™, a universal development
interface, which permits users of Intel's® MDS 800, Series 2 and 3
development systems to use CP/M®2.2 to develop software for 8-bit
MICroprocessors.

RUNB8O executes most ISIS® programs on:
» CompuPro® 8/16 = |BM® PC* = Columbia™* = Osborne™ |

= Kaypro™ || = Compag™* = Eagle®” = Apple® lle
RUNBS8O currently supports:

» PLM80 = ASMB0 = ASM48 s ASM51F

= LINK80 = L OC80 = | C51t = PLM51F

Imagine...using your personal workstation to achieve the same
productivity as a $20,000 development system...and for only $480!
For more information about RUN80 contact:

HALEY RESEARCH, INC.
P.O. BOX 169087

IRVING, TEXAS 75063

(214) 258-7977

*(when configured with addin 8-bit CPU card)
(IBM-PC only)

Intel, and ISIS registered trademarks of Inlel Corp. CP/M is a registered trademark of Digital Research
CompuPra is a registered trademark of CompuPro. Kaypra is a trademark of Kaypro Computers. IBM is a regis-
tered trademark of International Business Machines. Compag is a trademark of Compaq Computer Corp.
Columbia is a trademark of Columbia Data Products. Eagle is a registered trademark of Eagle Computer, Inc
Osborne is a trademark of Osborne Compulers Apple is a registered trademark of Apple Computers, Inc
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MAN RESCUES
COMPUTER.

Finally, you can rescue ruined dBASE II
data files, even after a power glitch or a disk
error. AFASTEST can help you rebuild file
headers, remove illegal characters, reset false
record counts, and rebalance overlappm
fields, all from within dBASE I. dFASTEST
sorts up to 33 times faster than dBASE I,
packs twice as fast and copies 6 times faster.
For alimited time, dFASTEST is only $89.95.
Contact your computer dealer or call Software

e e A EASTEST
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by Randy Reitz
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P/M Plus has taken a
U giant step over CP/M
2.x in the area of I/O
redirection. Since this
is one of the “plusses™
£ available in CP/M
&  Plus, I think it will be

= useful to look carefully
at what I/ O redirection capabilities
CP/M Plus has.

I/0O redirection refers to control-
ling the source for input data consumed
by an application program, as well as
the destination of the output data pro-
duced by an application. A typical ap-
plication program may be designed to
get its input (either commands or data)
from a terminal and display its results
on a terminal. This may be acceptable
for everyday use of an application, but
there are times when the requirement to
always use the terminal can become a
burden.

For example, input for an applica-
tion may have arrived in the mail to be
keyed in by an operator; but after add-
ing a modem to the system, input may
now arrive in machine-readable form. It
does not help productivity to have to
print this data out so that an operator
can key it back in. This example demon-
strates the need for an application that
could accept input from either a termi-
nal or a file. Similar examples can be
found for alternate uses (destinations)
for output from an application.

One response to the need for great-
er flexibility in the sources/destinations
of data would be to design each applica-
tion so that the desired 1/0 configura-
tion could be specified. It doesn’t take
much imagination to decide that this is
not the way to achieve greater 1/0 flexi-
bility. Every application would need to
include code for its implementation.
The proper place to provide I/0 redi-
rection is in the operating system. With
I/0 flexibility in the operating system,
every application, no matter how simple
or sophisticated it may be, can make use
of 1/0 redirection.

CP/M Plus provides two com-
mands that allow the redirection of con-
sole I/0 from/to disk files. The com-
mands are called GET and PUT, and
the syntax is simple:

GET |[CONSOLE INPUT FROM| FILE
tilespec {[options]}

PUT CONSOLE [OUTPUT TO} FILE
filespec [[options]}

The braces ({ |) above denote optional
text or command options; they are not
part of the command syntax. The GET
command prepares the operating sys-
tem to access the file named in filespec

and uses its contents for all input re-
quests of whatever application runs
next. Similarly, the PUT command will
set up redirected output to the file
named in filespec for the next applica-
tion. It is important to note that the
GET and PUT commands interact with
the next command by redirecting I/0
from/to a disk file.

Options for GET allow the console
input to be ECHOed or not (NO
ECHO). If the SYSTEM option is used,
the file named in filespec is opened, and
the system immediately uses the con-
tents of the file for input. The file
filespec must explicitly redirect the in-
put source to the console by inclusion of
the command

GET {CONSOLE FROM} CONSOLE

as the last line of the file. If the SYS-
TEM option is not used, the system
waits for a command from the terminal,
and then uses the contents of filespec for
input. When the end of the file is
reached, the system input automatically
reverts to the terminal.

Options for PUT allow the console
output to be ECHOed or not as well as
to be FILTERed or not (NO FILTER).
The FILTER option refers to the treat-
ment of control characters in the redi-
rected output. If FILTER is in effect,
control characters will be converted toa
two-character sequence (for example,
the character Control-C will appear in
the output file as ~C). This is a handy
option for discovering what mysterious
control codes an application is sending.
The SYSTEM option is available for
PUT and will allow the output redirec-
tion to remain in effect beyond the next
command. The command:

PUT CONSOLE {OUTPUT TO] CONSOLE
must be used to end the effect of the
SYSTEM option. The PUT command
can specify the PRINTER as well as the
CONSOLE in the above commands.

The GET and PUT commands
handle I/0 redirections that involve
CP/M files. CP/M Plus provides the
DEVICE command to handle I/0 redi-
rections that involve character devices
such as terminals, printers, modems and
whatever else may be attached to the
computer system. Good old IOBYTE is
not used in CP/M Plus.

The CP/M modular BIOS pro-
vides a “‘device table” that is used to de-
scribe all physical devices managed by
the BIOS. The DEVICE command is
the user interface that allows this table
to be examined and modified. The de-
vice table contains up to 16 entries (de-
vices). Information found in the device
table includes the name of each device;




whether the device is serial or parallel;
the baud rate (if serial); whether the de-
vice is suitable for input, output or both;
and the applicability of the XON/
XOFF protocol. The command:

DEVICE NAMES

will list all of the device table informa-
tion about the physical devices attached
to the system.

The CP/M Plus BIOS contains
function calls for three logical devices:
the console, auxiliary device, and the
printer. The console and auxiliary inter-
faces have input, output and status (for
both input and output) functions. The
auxiliary logical device replaces the log-
ical reader punch devices that the
CP/M 2.x BIOS supported. The inclu-
sion of full status information for the
auxiliary device now allows device-
independent modem programs to be de-
veloped for CP/M Plus.

The CP/M Plus BDOS maintains
five redirection vectors as part of the
System Control Block. These vectors
apply to console input (CONIN:), con-
sole output (CONOUT:), auxiliary in-
put (AUXIN?:), auxiliary output
(AUXOUT:), and printer output
(LST:). The DEVICE command allows

these vectors to be examined and modi-
fied. The command syntax is:

DEVICE logical-dev = physical
device [options]

and is reminiscent of the CP/M 2.x
STAT command.

Each character redirection vector
is 16 bits long, and each bit corresponds
to a physical device described in the de-
vice table above. When an output BIOS
function is called, the contents of the ap-
propriate redirection vector are scanned
and the output character is given to
each physical device that has a bit set.
When an input BIOS function is called,
the contents of the appropriate redirec-
tion vector are scanned and a character
from the first physical devices specified
in the input vector is continually
scanned (polled) until one becomes
ready.

Finally, the DEVICE command
can be used to report on the current set-
ting of device characteristics and redi-
rection vectors. One special physical de-
vice called NULL is provided that
allows any of the logical devices to be
disconnected from the system by reset-
ting all the bits of the redirection vector.
DEVICE will not allow NULL to be as-

signed as the console, thereby prevent-
ing a system lockout via:

DEVICE CONIN:=NULL

In suminary, CP/M Plus provides full
file I/0O redirection for the console and
printer (output only) with the GET and
PUT commands. The DEVICE com-
mand provides control of all characters
1/0 devices, but no file redirection.

Missed opportunities

After this review of CP/M Plus
1/0 redirection capabilities, I am
prompted to speculate on an alternate
design for this important feature. Com-
pare the following two commands:

GET CONSOLE FILE XYZ ! DOIT
(CP/MPlus)

Versus

DOIT < XYZ (Alternate design)
The action of the GET command was
explained above; note that the ““I” char-
acter is used in CP/M Plus to separate
multiple commands on a line. The
CP/M Plus command line first runs
GET, which prepares the system to pro-

UNIQUE SOFTWARE FROM
JACOBS ENTERPRISES

LEARN or TEACH
NorthStar BASIC

with

+*LESSON-:©

it COMPLETE AUTHORING SYSTEM
WITH MINI WORD PROCESSOR
Develops additional CAl material for your
own use or sale !

* INTERACTIVE LESSON DRIVER
IMMEDIATE REINFORCEMENTS
SPELLING APPROXIMATION ANALYZER

* AUTOMATIC SCORE RECORDING
MULTIPLE STUDENT — MULTIPLE SUBJECT
Suitable for classroom use

3+ CUMULATIVE GRADE REPORTS
i+ B9 LESSONS ON NorthStar BASIC!
> ONLY $99.00 "

DEALER INQUIRES WELCOME

order from

JON JACOBS
143 WESTWOOD PLACE
LEWISVILLE, TX 75067

NorthStar™ s a trademark of NorthStar Computers

CIRCLE 22 ON READER SERVICE CARD

COMPUTER LEARNS
TRUE ALPHABET.

At last, you can sort d(BASE II files in true
alphabetical order (not ASCII) up to 33
times faster. Now, “apple” will be sorted before
“BAKER?” dFASTEST sorts up to 32 fields
or sub-fields simultaneously; entirely from
within dBASE II. What's more, dFASTEST
can rescue your data files after power glitches
or disk errors, as well as pack and copy up
to 6 times faster. For a limited time, dFASTEST
is only $89.95. Contact your dealer or call
Software Research Technologies directly

dFASTEST

(213) 384-5430.
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GP/M BUS

Continued from page 33

vide the next command with input from
file XYZ, and then runs the next com-
mand, which is DOIT. Two commands
are required to accomplish this simple
task in CP/M Plus. The alternate com-
mand line above contains the single
command DOIT and embodies the in-
put redirection concept in one charac-
ter, namely <. This is terse and maybe
confusing for the new user but I feel that
after a minimum of training, the terse
version of input redirection will be pre-
ferred. Who wants to do the extra typ-
ing required in the CP/M Plus com-
mand line? Similarly, compare these
two commands:

PUT CONSOLE FILE XYZ ! DOIT
(CP/M Plus)

and

DOIT > XYZ (Alternate design)
These two commands have the same
meaning, since output redirection can
be specified by the single character >
Finally, look at these two commands:

PUT CONSOLE FILE TEMP ! DOIT1 |

GET CONSOLE FILE TEMP ! DOIT2
and
DOIT1 | DOIT2
Reading the CP/M Plus style command
line (it barely fits on a line), we see that
the output of command DOIT1 is de-
sired as the input of command DOIT?2.
The second command expresses this de-
sired result succinctly, using the | char-
acter that is called a “pipe” in some oth-
er operating system. The CP/M Plus
style command line is so verbose that it
obscures this very useful concept. The
terse | syntax serves to highlight the idea
that the output of the first command is
desired as the input of the second com-
mand. Once the pipe feature is made
easy to use, the development of a class of
commands called filters is the next logi-
cal step. Filters are designed to perform
one simple function on their input, and
don’t make any assumptions about ei-
ther their input or output. A collection
of filters forms a basis for software tools
that can be used to build more useful
functions easily and quickly. The bene-
fits of filters are all the more powerful
because of the easy way an operation
system allows them to be connected.

My point is that CP/M Plus pro-

vides the capability for full input/out-
put redirection, but the syntax chosen is
clumsy. There is an argument that the
separate commands for file redirection,
GET and PUT, provide additional flexi-
bility over < and >, since the GET and
PUT commands accept options and
PUT can capture the printer output.
Providing the <, >, and| syntax in ad-
dition to the GET and PUT commands
would have been the best solution.

The proper place for implementing
the <, >, and |syntax is in the Console
Command Processor (CCP). In CP/M
Plus, the CCP runs in the TPA as an or-
dinary application program. In theory,
then, it should be possible to implement
an “enhanced” CCP and install it into a
CP/M Plus system. I disassembled the
CCP to see if enhancing it with these re-
direction commands would be simple. I
was discouraged after finding that the
first 200 bytes only manipulated the
System Control Block in areas that the
CP/M Plus documentation referred to
as “reserved for system use.” There are
a lot of secrets in the CCP that the docu-
mentation doesn’t reveal. Enhancing
the CCP will have to wait for another
time.

Another missed opportunity is in
the way character devices are handled.

“We bought and evaluated over $1500.00 worth of
‘G’ compilers...C/80 is the one we use.”
Dr. Bruce E. Wampler, Aspen Software
T author of ‘‘Grammatik
Full featured C Compiler for CP/M® with

1/0 redirection, command expansion,
execution trace and profile, initializers,
Macro-80 compatibility, ROMable code.

detailing our programming languages LISP/80, .
RATFOR, Assemblers, and 25 other CP/M products. o

Dealer inquiries invited.

s

(213) 986-4885
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Quantity One...

The world’s simplest and least expensive single board computer

® 4mHz Z80AT CPU, 64K RAM
Mini floppy controller
On-board -12V converter

* Power Requirement: +5VDC @ .75A; +12VDC @ .05A
® Screws directly onto a mini floppy drive

AVI=L0]

COMPUTERS INCORPORATED
\67 East Evelyn Ave. ® Mountain View, CA94041 @ (415)962-0230
CIRCLE 40 ON READER SERVICE CARD
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$349*

The Little Board®

*Substantial OEM discounts available

¢ Two RS5232 serial ports
® Parallel printer port
® Only 5.75 x 7.75 inches

All this...
and CP/M'" 2.2 also!

t ZBOA is 8 registered trademark of Zilog, Inc.
t1 CP/M is a registered trademark of Digital Research.




IMMEDIATE
PERFORMANCE
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COMPUTERS. INCORPORATED
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With up to 1.6 megabytes of disk storage capacity, and
MULTIDSK™ which gives you the ability to emulate the disk
formats of over 32 different computers and access to thousands
of CP/M 2.2 programs, the AMPRO Series 100 bookshelf
compiuer is quite possibly the best and leastexpensive” way to
turn your ASCH terminal into a powerful easy to use desk top
computer. :

Best of all the AMPRO Series 100 comes equipped with
FRIENDLY™ and ZCPR3, so you don't ever have to learn to use
CP/M. All of the CP/M resources, and the manual, are at your
fingertips with single keystroke commands.

And finally with T/Maker |1I™ you get the only fully integrated
software package made for CP/M computers, that includes
Word Processing, Electronic Spreadsheet, Bar charting, Data
Base Management, list processing and on-line help.

Call us and get IMMEDIATE PERFORMANCE out of
your dumb terminal, available today from AMPRO at
(415) 862-0230.

“In O.E.M. quantities, the Series 100 is under $900.

CP/M, CP/M22 aretrademarks of digital research T/Makeris a trademark of T/Maker Co.,
Friendiy and Multidsk are trademarks of AMPRO Computers inc



UNBEATABLE

SQUPER BULLET

8MHz Z-80H Single Board Computer. Outperforms All Micros & Most Minis

DON'T PAY MORE TO GET LESS

You get more for your money with the
Wave Mate Super Bullet. Much more
than any micro on the market. It outper-
forms most minis, too. You just can't find
a better value. OEMs and systems inte-
graters are finding that they pay Jess for
Super Bullet and offer more to their
customers. This makes better business
sense, and bigger margins, too!

THE ONLY 8MHz Z-80H

MACHINE OF ITS KIND

Super Bullet is unique. Wave Mate'’s ex-
clusive enhancements of the basic Z-80H
architecture offers 8MHz operation with
flexible DMA facility, enhanced C-BIOS,

fully interrupt-driven 1/O and high-
speed floppy disk controller. The CPU is
utilized with a full complement of Zilog-
compatible peripheral chips. Never so
much sophistication and flexibility on a
single board.

POWER/FLEXIBILITY

For years, the Wave Mate Bullet SBC has
been recognized as the most sophisticated
and cost-effective Z-80A, CPM-based
single-board microcomputer on the
market. A truly unbeatable price-per-
formance package for the single user.
Now, the “Super Bullet” adds a new
dimension to Wave Mate’s state-of-the-

art technology. Our new 8-bit, 8MHz

gy

machine beats every 16-bit micro we've
tested it against and there’s documenta-
tion to prove it. “Super Bullet” has been
designed especially for multi-user
systems.

MULTI-USER ORIENTED

You get both CP/M 3.0 and MP/M II opera-
tion. You get an exclusively enhanced
Z-80H-based CPU at a full 8MHz. You get
256K RAM and four serial ports. High-
speed floppy disk with track-buffered
controller. Plus SCSI port and LAN op-
tion. All of the above and more with the
tested and proven Super Bullet. It’s an
unbeatable value.

WAVE MATE INC. * 14009 S. Crenshaw Blvd. * Hawthorne, CA 90250 ¢ Tel: (213) 978-8600 = Telex: 194369
WAVE MATE EUROPE ° 159 Chee de Vleurgat * 1050 Brussels, Belgium ¢ Tel: (02) 649 10 70 « Telex: 24050
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Continued from page 35

CP/M Plus maintains an artificial dis-
tiniction between character and block
I/0 devices. This distinction prevents
useful arrangements from being estab-
lished. For example, let’s suppose that
modem support has been implemented
in the BIOS and a communication pro-
gram has been developed that uses the
auxiliary device BDOS calls. For testing
the modem program, the following hy-
pothetical command would be useful:

DEVICE AUXIN:=filespec

Theidea is that typical responses of a re-
mote system could be saved in a file and
played back for testing a feature of the
modem program (an automatic login
feature, for example). Another testing
command would be:

DEVICE AUXOUT:=filespec

This command would “stuff” the con-
tents of a file out the modem. Neither of
these DEVICE commands is valid,
since CP/M Plus makes an artificial dis-
tinction between character and block

and PUT commands will handle only
block (disk file) 1/0 redirection, and the
DEVICE command will handle only
character I/O redirection. This means
that disk files can never* be redirected
to either the AUXiliary or printer de-
vices. Wouldn’t it be more consistent to

type

DEVICE LST:=filespec
rather than

PIP LST:=filespec

to get a listing of the file? As before, this
missed opportunity can be found by
providing a disk as one of the devices
that the BIOS device table supports. I
suspect that this could be done, but I
haven’t tried.

An alternative design used by some
other system is to treat all I/O as file
1/0. The character devices attached to
the system are treated as files by the
same system.

This simple idea to “standardize”
all I/0 leads to programs that work
equally well whether attached to a ter-
minal or modem device. The 1/0 redi-
rection concept contained in the < and

(disk file) I/O devices. Hence the GET

> characters will work with character

devices as well as with disk files, since
all I/0 is treated as file /0.

Summary

CP/M Plus has greatly improved
the I/0 redirection capabilities over
those available in CP/M 2.x. Full file
1/0 redirection is available for the con-
sole function (using a BDOS perspec-
tive), and limited redirection is available
for the auxiliary and printer functions. I
feel that with only a little additional
work, the CP/M Plus developers could
have included the I/0 redirection syn-
tax that is used by other systems and
could have removed the artifical distinc-
tion between character and block I/0
devices. Since CP/M Plus is likely to be
the end of the road for CP/M-80 type
systems, these enhancements may arise -
out of the public domain or third-party
developers.

*[ realize that saying “never” leaves
me open to some hacker solution for get-
ting the auxiliary device redirected to.a
file. Qutside of implementing a special
physical device in the BIOS for disk 1/0,
I don’t see any way to do it using the
GET, PUT and DEVICE commands.

Randy Reitz, 26 Maple St., Chatham
Twp., NJ 07928

Six Times Faster!

Super Fast Z80 Assembly Language Development Package

_— 7280ASM
* Complete Zilog

Mnemonic set
e Full Macro facility
® Plain English error

e Conditi

executi

e Assemble code for

address (PHASE &

SLRNK

onal assembly

on at another 4
files

® Links any combination * COM
of SLR format and
Microsoft format REL

may start at

other than 100H
e HEX files do not fill
empty address space.

messages

® One or two pass
operation

e QOver 6000 lines/minute

® Supports nested
INCLUDE files

e Allows external bytes,
words, and expressions
(EXT1#% EXT2)

® | abels significant to 16
characters even on
externals (SLR Format
Only)

® |ntegral cross-reference

e Upper/lower case
optionally significant

DEPHASE)

e Generates COM, HEX,
or REL files

® COM files may start at
other than 100H

® REL files may be in
Microsoft format or
SLR format

e Separate PROG, DATA
& COMMON address
spaces

e Accepts symbol defini-
tions from the console

® Flexible listing facility
includes TIME and
DATE in listing (CP/M

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

® Generates HEX or COM
files

e User may specify PROG,

DATA, and COMMON
loading addresses

B
=)

" " u“p (o "“
=)

e Generate inter-module
cross-reference and
load map

e Save symbol table to
disk in REL format for
use in overlay
generation

® Declare entry points
from console

¢ The FASTEST Micro-

soft Compatible Linker

available

/

SREED

e Complete Package Includes: Z80OASM, SLRNK, SLRIB

Plus Only)

For more information or to

1-800-833-3061

In PA, (412) 282-0864
Or write: SLR SYSTEMS

1622 North Main Street, Butler, Pen

order, call:

nsylvania 16001
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- Librarian and Manual for just $199.99. Manual only, $30.
«Most formats available for Z80 CP/M, CDOS, & TURBODOS
® Terms: add $3 shipping US, others $7. PA add 6% sales tax

L R_Systems
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MS-DOS
Window

The MS-DOS shell
command, IBM
portable PG, and
MS-D0S on DEC
equipment

by Hank Kee
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uring the ’fifties,
America dominat-
, ed the Hi-Fi indus-
| try with names like
“MclIntosh,
Marantz, HH
Scott, Fisher, Sher-
wood, and others.
But this hlghly innovative industry has
long given way to the Japanese. The
same may also be said of other electron-
ics industries in America.

Within the microcomputer indus-
try we have seen companies like Vector
Graphics, Osborne, Victor Technol-
ogies, Timex, Texas Instruments, and
Atari fall upon hard times in the person-
al computer market. There will be more
casualties by the end of 1984. We
cannnot blame this on aggressive Japa-
nese market penetration nor on govern-
ment-supported subsidies. The irony is
that most of the shakeout in this indus-
try occured after a “good” old Ameri-
can corporation named IBM entered
the personal computer business. This
should put a damper on the notion that
an impending Japanese invasion in the
PC market is what will hurt American
businesses.

In my April column, I had referred
to Colby Computer selling a ready-
made chassis with power supply and
video that you can populate with IBM
PC parts, including the motherboard,
from Big Blue. Since then, I have re-
ceived numerous queries about how to
get in touch with Colby. Their address
is: Colby Computer, Division of Colby
Research Industries, Inc., 849 Indepen-
dence Ave.,, Mountain View, CA 94043;
(415) 968-1410.

The Shell command

Have you ever gone through the
frustration of intermixing programs
written in Basic with assembled object
code without manual intervention?
There is a very easy way of accomplish-
ing this within IBM’s BASIC, which is
the Basic, customized by Microsoft for
IBM, that PC-DOS systems are sup-
plied with. Incorporated into IBM’s
BASICA (an advanced version of
IBM’s BASIC) A2.10 and Basic D2.10
is the ability to execute commands at
the operating system level.

Within these versions of BASIC ex-
ists the use of the SHELL statement,
which is similar to a CALL statement or
USR function. Don’t look for this in
your manuals—it is not documented.
This statement may be either a direct
statement or imbedded within a BASIC
program. The SHELL command per-
mits the user to execute an instruction at

the command level and still maintain
control in BASIC. Here are some exam-
ples of the SHELL application:

example 1: SHELL "DIR"
example 2: 5 CLS

10 SHELL "ws"

20 CHAIN "NEXTPROG"
example 3: SHELL

In the first example, the use of the
SHELL command will display the di-
rectory of the current drive. The
SHELL command may be written ei-
ther as an internal or an external state-
ment. In Basic, the CALL statement
and USR function require prior loading
of code. The SHELL command can also
reference programs on the diskette.

It is even possible, as in example 2,
to run WordStar between Basic com-
mands. At the command level, you may
invoke a system which will remain at
that level until program completion. At
program end, control returns to
BASICA. The only limitation is that
neither BASIC A2.10 nor BASICA
A2.10 may use a SHELL statement to
re-enter itself.

It is possible, however, to invoke
BASIC A1.10 as extracted from PC-
DOS 1.10. There is a difference in mem-
ory requirements among the different
versions of Basic in PC-DOS 1.10 and
PC-DOS 2.1. By transferring BASIC
A1.10 onto the PC-DOS 2.1 system
diskette, the user can specify a variable
file and record length requirement with
each Basic program that may be
chained together.

If quotation marks are inadvertent-
ly omitted, as in example 3, you would
be locked into the SHELL and unable to
exit. I guess you could call that a “dead-
ly embrace.” Of course, you can always
reboot.

In practical terms, SHELL can be
used to invoke a series of program exe-
cutions intermixing BASIC with object
programs at the command level without
requiring manual intervention.

With the release of the IBM PCjr, a
cartridge version of Basic, the J1.00, is
used under PC-DOS 2.1. A SHELL
command can be initiated, but at com-
mand termination it will automatically
exit to the operating system. The
SHELL command therefore doesn’t
really work on the PCjr.

The IBM portable personal

The recently released IBM portable
PC may put a further squeeze on the
current crop of IBM clones. This system
lists at $2,795 and offers:

® 256K available memory, expand-
able to 640K

® expansion connectors (four short
for I/O and one long for system expan-
sion board)




At last,

software that doesn’t
tell you how to run
your business.

No matter what hat
you wear!

Isn’t it time you started using
it's my Business™

With it's my Business™ you can create video templates to manage inventory,
accounting, mailing lists, filing, and other problems which are special to your
business or profession. You will be amazed when you can make software in a
couple of hours that would normally take a professional developer months.

it's my Business™ features 3-key/mouse driven video templates, pop-up
menus, a 32-megabyte virtual memory capability, and Simplex™, the first
networked/relational database, which supports up to 64K files, 64K records per
file, 64K bytes per record, 255 keys with up to 16K replication per key, and is
capable of sorting up to 500,000 zip codes.

it's my Business™ supports LOGICAL, BYTE, WORD, INTEGER, SINGLE,
DOUBLE, REAL, ARRAY, STRING, and TEXT types in an English-language
format, both with and without 8087 coprocessor support.

it's my Business™ may be used on a network and has login, privilege, and database protection.

Dealerships still available in certain areas. it's my Business™, it's my Word™ , it's my Graphics™ , Simplex™, and the Quest
logo are trademarks of Quest Research, Inc., 303 Williams Avenue, Huntsville, AL. 35801, 205-533-9405 or 800-558-8088.

™

|
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Quest Research, Inc.
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Continued from page 38

® a color graphics adapter inter-
faced to a 9" amber composite monitor

e the ability to internally add a sec-
ond slimline diskette drive at $425

® use of existing PC software

The amber monochromatic display
on the portable PC is quite sharp. I was
very impressed with the display even
though it flickered on scrolling. For
some reason, this was not as objection-
able as was the color display adapter
connected to an RGB color monitor: in
reverse video, subtle shading in mono-
chrome was difficult to view.

Just think of the portable PC as a
modified XT unit housed in a transport-
able case (30 1bs) without the fixed disk
drive. At $3,220 for a two-drive 256K
system, the portable PC will make it
tough for the IBM clones to remain
competitive.

The Rainhow connection

After a somewhat uneventful entry
into the personal computer world with
the Robin VT180 (an add-on to the
VT100), Digital Equipment entered the
PC market with three stand-alone PCs
in June 1982: the DecMate 2, the DEC

Pro 350, and the Rainbow 100. The
first, DecMate 2, interfaces with DEC’s
office systems automation offering, the
All-In-One, operating under VMS on
the VAX minicomputers.

The second, the DEC Pro 350, was
designed to take advantage of the

Yﬁ@ portahle
PG will make
it touoh on
the IBM clones.
g Dams i slis e
DECUS (Digital Equipment Corpora-
tion User Group) library. The advertis-
ing concentrated on this product, but
the DECUS library, which contains
mostly engineering-oriented programs,
did not appeal to the public.

Most mainframe manufacturers

applied mainframe selling concepts to
the minicomputer market—and failed.

A - RESOLUTION - REVOLUTION !

lEEE 696/SI00 - 1024 x8 COLORS

« 3 Million pixel display memory, with
1024 by 1024 resolution or moveable
window on image plane.

» NEC 7220D-1 VLS| Graphics Controller
draws arcs, lines, circles at 800ns/pixel

« Hardware zoom and pan

« Up to 44 Mhz Video rate

« Programmable sync, timing, resolution,
and interface — supporis most mono-
chrome and RGB monitors.

«“C" Language driver-source included

+ On board 8749-8750 offers local
intelligence.

COMING SOON

« 4096 and 16 million color

personality boards

« CAD Application software

« Console support using 8749

The IHumlnated TerhnologJes smgle board color graphics controller promises to
revolutionize high performance 5100 color graphics.

From a cost effective monochrome configuration, users can expand to a powerful
RGB color system with 256 colors selectable from a 16 million color palette. The
onboard 8749 microprocessor (available 1Q84) provides system integrators with local

console support functions.

Call us at (405) 943-8086 to discuss how we can provide state of the art graphics for

your application.

INTRODUCTORY PRICING: $1195 8 color/3 plane

@

i g

ILLUMINATED

D EALTER |

N Q@ UI R I E S |

$895 monochrome/1 plane

TECHNOLOGIES INC.

P.O. Box 83348, Okla. City, OK 73148

N V. I T E D
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The merger of Honeywell and Comput-
er Control Corporation (CCC) in the
late ’sixties is an example of this. CCC,
at that time one of the largest minicom-
puter companies in the world, is no
longer heard of. DEC, however, was
successful in this area because they un-
derstood the audience that would buy
minicomputers. But when they applied
minicomputer sales concepts to the per-
sonal computer market, the results were
disappointing. Reacting to the luke-
warm reception for the Rainbow, DEC
drastically altered its marketing
policy—and the Rainbow’s design. Last
summer, they made the Rainbow’s ar-
chitecture open—a move that has
changed the Rainbow from being mere-
ly a well-made personal computer to a
viable competitor for IBM in corporate
sales.

One of the stumbling blocks for the
Rainbow has been the lack of a FOR-
MAT program; this forced users to buy
preformatted diskettes from DEC. An-
other problem was that the market had
shifted toward MS-DOS, whereas DEC
offered only CP/M. CP/M-80/86 was
available, but without means of convert-
ing the massive 8” library to 5%/4" me-
dia. Moreover, there was a limit of
256K on the original Rainbow’s memo-
ry. Though well-made and well-engi-
neered, the Rainbow needed applica-
tions programs to make it useful.

Hopefully, all that has changed.
Digital Equipment has made MS-DOS
available. It has extended the memory
limits on the Rainbow to 896K with the
introduction of the Rainbow 100B. The
100B provides almost 50% larger
spreadsheet capacity than what is now
available on the IBM PC. And DEC has
announced the availability of a sand-
wich board to extend the upper limits of
the Rainbow 100A (the original prod-
uct) to 832K.

DEC has also made available fixed
disk storage similar to the IBM XT,
with the attendant sin of not providing
adequate means for data retention other
than floppy diskettes. It has set up an
Independent Software Vendor (ISV)
Group to work directly with third-party
software vendors to convert or develop
new software products for the Rainbow
market. Thus DEC’s marketing effort
in the personal computer field is now fo-
cused on the Rainbow, and the official
operating system for it is MS-DOS.

On the MS-DOS operating system,
there is a program called RDCPM that
permits the user to convert data files
from CP/M to the MS-DOS format. Al-
though RDCPM is available, it is still
necessary for many of us to migrate data
between MS-DOS and CP/M. Also, the
world as we know it today revolves
around IBM. Personal computers must




be able to freely interchange data files
with the IBM PC in the corporate envi-
ronment. However, the Rainbow uses
single-sided 96 TPI drives, while the
IBM PC uses double-sided 48 TPI
drives.

Digital Equipment has released a
program called DOSFLX that permits
the user to transport data from MS-DOS
to CP/M on the Rainbow. This is an
add-on to the operating system, but an-
other one still exists: that of read-only
capability from the IBM PC to the Rain-
bow. It is not possible, with the standard
offering, to write a diskette on the Rain-
bow that can be read by the IBM PC.

I recently came across a program
called Media Master offered by MDG
| and Associates that not only allows for
MS-DOS and CP/M file interchange-
ability on the Rainbow, but extends the
Rainbow’s ability to read and write to
formats for other systems, including the
IBM PC. I was skeptical as to whether it
was possible to write to a floppy with a
96 TPI drive to be read by a 48 TPI
drive, it worked. This package has been
very well put together. ‘“Media Master”
is highly recommended to all Rainbow
users. It requires only that a virgin disk-
ette be formatted single-sided on the
original system. Through what Media

Master calls the ALTER command, the
user may modify “precompensation”
values when writing.

Media Master offers a fairly com-
prehensive set of functions: ® COPY
file(s), ® PRINT directory, ® DIS-
PLAY directory, ® LOG in a new disk-

DEG aitered its
marketing policy—
and the Rainbow’s
tiesign.

ette, ® ERASE files(s), ® VERIFY on
write toggle, ® ALTER writer
precompensation, and ® EXIT.

It costs $99.95; it’s available from
MDG and Associates, 4573 Heather-
glen Ct, Moorpark, CA 93021; (805)-
529-5073. The following are SSDD-
compatible formats supported by
“Media Master’":

DEC Rainbow CP/M, MS-DOS;
VT-180 (Robin)

Osborne

Morrow Systems

IBM PC CP/M, PC-DOS 1.0, PC-

DOS 2.0
Heath Z100 CP/M, w/Magnolia;
Zenith Z90

TI Professional CP/M

KayPro II

Xerox 820-11

NEC PC 8001A

Access Matrix _

TRS-80 w/Memomy Merchant

Cromemco CDDS; w/Int’l Term

LOBO Max-80
And that, my friends, is a very impres-
sive list.

‘We now have the heavyweights vy-
ing for the PC market. IBM and Digital
Equipment are numbers one and two,
respectively, in the computer industry.
Apple Computer, hopefully, will be able
to maintain its share of the market with
the Macintosh and Lisa follow-on prod-
ucts. This will make the invasion of per-
sonal computers into the American
market from foreign shores all the more
difficult. m

Hank Kee, 42-24 Colden St., Flushing,
NY 11355

"TELETEK

SYSTEMASTER

TELETEK presents the key to your
The Key To Your S-100 System! {50 oesne e sek dre.
temaster, a true stand-alone single board computer, may also function
as the host processor in a multi-user TurboDOS System. The Syste-
master features simultaneous control of 8" and 5.25" floppy disk drives
and onboard RS232 SIO drivers which require no paddle boards. A
RAM Drive disk emulator option is available when a TELETEK 256K
memory board is added. The system’s unsurpassed quality allows
TELETEK to offer a 36-month warranty.

Evaluate the Systemaster for 30 days. If you're not completely satis-
fied, Teletek will completely refund your money. Call our Sales

Department for additional information on the Systemaster, and
be sure to ask about our special package pricing offer.

TELETEK

Enterprises Incorporated

4600 Pell Dr.

Sacramento, CA 95838

(916) 920-4600
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Public domain
software for
the IBM PG

by Chris Terry
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o date, this column
has discussed
CP/M software
available from the
CPMUG and
SIG/M libraries.
However, because
the amount of pub-
lic domain software running under MS-
DOS or PC-DOS on the IBM PC has
dramatically (and theatrically) in-
creased, it is time to take a look at some
of these programs. Initally, many pro-
grams were adapted for 8086,/8088 ma-
chines from corresponding programs
available for 8080/8085/Z80 machines
running CP/M-80. Today, most of the
programs appearing in the public do-
main are designed from the start to run
either on generic MS-DOS 2.0 machines
or on the IBM PC and its clones.

Sources

The bulk of the PC/MS-DOS pub-
lic domain software has been contribut-
ed to user groups by members or well-
disposed companies and educational
institutions. It is available either on
RCPM and RPC stations around the
country, or in disk form from the grow-
ing number of IBM PC user groups. So
far, no group has emerged as the un-
questioned leader, in the way that
CPMUG and SIG/M did in the CP/M-
80 field. However, three groups have is-
sued extensive catalogs of public do-
main software and will probably remain
among the primary sources:

1) The New York Amateur Com-
puter Club (NYACC), whose IBM PC
Users’ Group has assumed the coordi-
nation and cataloging of public domain
software for the IBM PC (PC/Blue li-
brary) from New York and New Jersey
sources. (SIG/M, which is a subgroup
of the Amateur Computer Group of
New Jersey (ACG-NJ), retains respon-
sibility for disseminating CP/M-80 and
CP/M-86 public domain software).

2) Silicon Valley Computer Soci-
ety (SVCS) has issued a catalog of 55
disks of PC/MS-DOS software. SVCS
appears to be the largest of the west
coast groups, and disks issued by other
of the many IBM PC clubs in California
appear to be duplicates of, or included
in, the software cataloged by SVCS and
PC/Blue.

3) SIG/86, an international MS-
DOS users group in the northeast, pub-
lishes an extremely interesting newslet-
ter and has issued a number of disks of
MS-DOS public domain software. This
group states that its interest is in sys-
tems and software for generic MS-DOS,
not PC-DOS.

Addresses of these groups are given
at the end of this article.

Telecommunications
Telecommunications programs for
the IBM are starting to proliferate.
There are many well-known items, such
as an IBM PC version of Ward
Christensen’s MODEM (PC/Blue Vol.
37,SVCS Vol. 9), PC-TALK (PC/Blue
Vol. 7, SVCS Vol. 40 & 41, and
PC/Blue Vols. 27-28). The MODEM71
program on SVCS Vol. 9 is specifically a
version of MODEM?7; the MODEM
program on SVCS Vol. 45 is stated to be
version 3.0, but it is not clear from the
catalog whether this means it is an IBM
version of the old MODEM3, or the
third revision of MODEMZ71. Check
with SVCS before you buy Vol. 45, be-
cause if it is a version of MODEM3 it
may not have either batch file transfer
or CRC error detection. Older versions
of MODEM used checksum error de-
tection, which can allow a few errors to
slip through undetected, whereas the
CRC method gives a probability of
99.997% of catching all transmission
errors. In addition to these well-tested
packages, there is a communications
program called PC-Dial, and another
with the name “1-RingyDingy,” about
which I have no information (other than
the fact that Lily Tomlin did notr write

The SIG/86

User group is
interested in
systems and
software for
generic MS-DOS,
not PG-D0S.
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the documentation). I would be inter-
ested in hearing from anyone who has
used either package.

The PC/Blue library also has two
bulletin board systems, one in Vol. 45,
the other in Vol. 49. The latter is a full
remote bulletin board system (RBBS)
and is designated CPC version 12.1.

Statistics
Volume 53 of the SVCS library
(and PC/Blue Vol. 40) is devoted to sta-




tistics programs in Basic (presumably
BASICA). In addition to a data entry
and editing program, there are 17 pro-
grams for obtaining statistical data from
a sample (analysis variance, chi-square,
correlation coefficient, normal distribu-
tion, rank sum tests, etc.); one program
for displaying data histographically,
and one utility to transfer data samples
from one file to another. I am not a sta-
tistics expert, but the collection looks as
though it should be useful for a variety
of statistical purposes. And, as with all
public domain software, if you don’t
find what you need, you can always
make additions and modifications.

Utilities

Many of the utilities available un-
der CP/M-80 have been modified for
use on an IBM PC equipped with the
Xedex Baby Blue board. Three disks of
the NYACC (PC/Blue Vols. 1, 16 & 17)
contain miscellaneous utilities includ-
ing SDIR (Super Directory), CRCK
(disk and file checksums), DU, and
many others. Volumes 18 through 53 of
the PC/Blue library contain entirely na-
tive PC code and should run on all IBM
PCs with no modification. Programs
available in this form include PC-FILE
(a database package), a keyboard defini-

tion program, a cheap assembler, and
several cryptography programs.

Many GP/M-80
utilities have
heen modified
for an IBM PG
that is equipped
with the Nedex
Bahy Blue hoard.

Word processing

PC/Blue Vol. 39 contains a screen
editor and a primitive formatter, and
SVCS Vol. 47 has FRED (FRee EDi-
tor), said to be similar to IBM’s Person-

al Editor. SIG/86 Vol. 3 contains TOP,
a text output processor using embedded
commands. Since this particular disk
contains copyrighted material, redistri-
bution is not permitted, and it is avail-
able only to members of SIG/86, who
will be required to sign a nondisclosure
agreement. SVCS Vol. 52 contains PC-
WRITE, a word processor that is copy-
righted by Quicksoft; however, you may
copy and share your disk. If you want to
register the disk for updates, the cost is
$75; if you don’t do this, you are on your
own, but it is reputed to be very useful,
even without support.

There is a great deal more public
domain software for the IBM PC. What
areas are you most interested in?

New York Amateur Computer Club
P.O. Box 106
New York, NY 10008

Silicon Valley Computer Society
P.O. Box 60506
Sunnyvale, CA 94088

SIG/86

Joe Smith, Dept. of Chemistry
University of Pennsylvania
34th and Spruce St.
Philadelphia, PA 19104
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Letters

tothe

Editor

This month...
trig functions in
GBasic, the
Julian dating
system, and DIMS

44 Microsystems June 1984

Dear Sir,

Robert Lurie’s article “Improved
Trigonometric Functions for CBasic-
80" (December 1983) addresses an au-
dience broader than just users of
CBasic-80. I'm a newcomer among mi-
crocomputer users, but I've quickly
learned that Basic dialects flawed by
trig that computes single precision only
are far more common than I would have
guessed. The micro industry must as-
sume trig is irrelevant; inadequacies
here are left for the end user to deal with
on his own.

I'm a field scientist, partly, in that I
indulge myself summers in geophysical
field investigations of subarctic moun-
tain glaciers. Like much of field science,
this entails data capture and processing
needs that beg to be simplified by com-
puter technology. But the worksite pro-
vides neither standard electrical power
supply nor telephone connection to
home-based mainframes.

So I recently bought an Epson HX-
20 “notebook’ micro, which seems al-
most ideally designed for technical field
work: it has display, printer, tape-drive
and rechargeable power supply all built
in. It even has a standard keyboard, a
simple text editor and the manufactur-
er’s promise of CP/M capability
“soon.” I've read evertything I can find
on similar small systems, both before
buying and since, without finding any-
thing that better suits my needs. But its
Basic (without double-precision trig
functions) renders it essentially useless
for professional computation. Data cap-
ture will be as much as it will serve for,
unless I'm able to implement a software
fix such as the one Lurie provides for
CBasic-80.

However, three questions still
bother me:

1) Since comparable notebook
micros, even much smaller systems like
the Sharp PC-1500 or HP-75, do pro-
vide double-precision trig, it’s clearly
not intrinsically impossible. So why
emasculate the math capability of a sys-
tem otherwise well suited to technical
applications?

2) Why is there no mention of this
limitation in most of the product re-
views available in the industry publica-
tions? Completely inplemented trigono-
metric functions must be of recognized
significance, judging from the fact that
many manufacturers do provide them;
their lack is also by no means a rare
product defect.

3) Why does the regional product
support company, to whom Epson re-
fers customer queries, fail to provide or
even to suggest techniques such as Lurie

discusses for addressing the problem?
My own letter requesting information
from them didn’t even elicit the courte-
sy of a reply; on the phone I got disinter-
ested speculation that there might be
something “coming soon.” Repeated
queries made by my local dealer have
produced no response more helpful.
I’'m something of an innocent; is
this more or less the industry standard
for product support? Or has the
shoddyness of my own experience been
unique?
S. G. Collins
Research Analyst
7 Tenley Drive
West Lebanon, NH 03784

Dear Sir,

I may be one of many. to call your
attention to a common misunderstand-
ing in the use of the title “JULIAN"
when using a dating system that has an
arbitrary base date, as was evidenced, at
least in the artwork, in the March 1984
issue of Microsystems.

I hope I am not being pedantic, but
I do not like anachronisms or giving
credit to the wrong person for an impor-
tant improvement in mathematical pro-
cedures. The fact of the matter is that
the Julian dating system has nothing to
do with Julius Caesar or the Julian cal-
endar. The Julian calendar was first au-
thorized for civil use in Rome in 42 BC.
Fourty-five years later Augustus named
a month after himself and gave it a final
polish. The Julian dating system was
named for the father of Joseph Scaliger,
whose name just happened to be Julius.
And although the system was used by
fellow astronomers while working on
the development of what is now known
as the Gregorian calendar, he did not
publish the work until the year 1582, the
same year that Pope Gregory XIII au-
thorized the use of the revision.

To be quite exact, the term Julian
date should be avoided. The term
should be ““the day of the Julian Peri-
od.” The first day of the Julian Period,
still in use by astronomers and other
mathematicians concerned with geodet-
ic science, is January 0 (noon), 4713 BC.
The full Julian cycle takes 7980 years.

Today, March 3 (the astronomical
day begins when the sun crosses the me-
ridian for solar time—hence AM-PM)
is the 2,445,763rd day of the Julian So-
lar Period, or the 2,452,460th day of the
Julian Siderial Period. Check American
Ephemeris and Nautical Almanac.

When some computer users select
as their day 1, January 1, 1978 and oth-
ers 1980, they are following old
Scaliger’s logic and choosing a date that
is meaningful to them. 4713 BC gave
Scaliger a date when the cycles most in-
teresting to him all began on the same




day: the Lunar Cycle of 19 years when
the moon repeats her phases; the Solar
Cycle of 28 years when the days of the
week begin their repetition; the Indic-
tion Cycle used in classical Roman cal-
endars before the Julian; and, with
slight adjustment, the Metonic-Epact.
Scaliger presented his choice with great
logic. I only hope the computer scientist
can do as well.
R.H. Shedd
8360 Madison Avenue
Fair Oaks, CA 95628

Dear Sir,

Re using DIMS on a limited-capaci-
ty system like the Osborne 1 (letter from
Benjamin Cohen, Feb. ‘84 p. 55):

I recently began renting my Os-
borne 1 to a client to use for data entry,
and we are using the following
arrangement:

Drive A: DriveB:
DIMS.BAS MBASIC.COM
DEDIT.BAS DATAF I LE.DD

The system is started from drive A:
by typing “b:mbasic dims.” On an 0-1,
you can add 400 data records.

Re the DIMS system in general:

DIMS release 1.03 is now available.

The differences between this 1.03 and
1.0 are minor. All files are compatible.
The best thing is that the default printer
listing format is now much more useful.
Some errors have been corrected. Per-
formance of the “get” command has
been improved. New transient com-
mands “nadin” and “cheshir” have
been added. The manual has been up-
dated, and two useful new format con-
trol files have been added.

If you get release 1.03, you will
have to go through the installation
editing again. This consists of rewriting
the cursor positioning subroutine in
DEDIT.BAS, rewriting the clear
screen subroutine in all the other pro-
grams, and making similar adaptations
for your printer. After you're finished
editing don’t forget to load and save all
the programs with Basic. Running with
programs in ASCII form will seem to
work for a little while before crashing
with a mysterious error.

I will make 8" CP/M or Osborne
disk (2 disks) copies on your formatted
disk(s), supplied with return postage.
DIMS users may send me a stamped,
self-addressed envelope to receive the
next bug fix or release notice.

I have installed the entire DIMS
1.03 (except DCFORM, which is obso-

lete) on an IBM PC. There were more
problems translating to BASICA than
I’d hoped, but it was pretty straightfor-
ward work. Same backspace problem in
DEDIT as in the Osborne; same fix.
(Backspace on the IBM is chr$(29), by
the way!) Biggest bore was editing out
all the fancy formatting I'd done with
Basic-80’s linefeed trick. Maybe they
decided—since it’s a nonstandard thing
and incompatible with WordStar—that
they’d dump it.

If you are interested in audio engi-
neering, please write for a brochure on
my latest product, the FX-series of mul-
tichannel preset parametric equalizers.

I'm using my Radio Shack Model
100 for do-lists, appointment calendar
(in TEXT), shopping lists, most com-
monly used phone numbers file, record-
ing notes, and daily journal writing. I
wish I could make enough time to write
some software for it. In addition, I have
a good start on a database management
program for the Radio Shack Model
100, which builds from the experience
of DIMS. I hope I can get it finished and
make it commercial. I also hope some-
one comes out with a compiler for it!

Dan Dugan
290 Napoleon St.
San Francisco, CA 94124
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Communications
Protocol

Part 1
Goncepts and
specifications

by Eric L. Beser

46 Microsystems June 1984

o the average com-
puter user, commu-
nications protocol
means merely the
“handshaking” pro-
cedures used in the
MODEM and
XMODEM file
transfer programs found on bulletin
boards and RCPM stations. There’s
nothing fancy about this procedure—
the sender transmits a block number, 128
bytes of data and a checksum or CRC,
and then waits for the receiver to return a
code. If the receiver returns an ACK
code, the previous block was correctly
received, so the next block is sent. If the
receiver returns a NAK code, however,
there was a transmission error and the
bad block must be retransmitted.

The other common protocol is
XON/XOFF handshaking, in which
the receiver merely collects data sent to
him (with no error checking) into a
buffer. When the buffer is nearly full, he
sends XOFF, and the host computer
stops transmitting until the receiver has
emptied his buffer and sends XON to in-
dicate that he is ready for more. For the
most part, these two protocols are the
only ones that the average computer
user will ever see.

However, the professional software
developer may have occasion to com-
municate with a mainframe host com-
puter in a different part of the country,
either over a leased line or via one of the
commercial time-sharing networks. In
such cases the micro user, even though
he is logged into the host as a terminal,
may have to be able to send and receive
data in packets, using packet protocol.
This protocol is bit-oriented, rather
than byte-oriented, and requires differ-
ent hardware as well as different soft-
ware. It is capable of greater speed and
accuracy than the simpler protocols—
transfer rates of megabits per second are
possible—and is both flexible and effi-
cient. It forms the basis of the NABTS
(North American Broadcast Transmis-
sion Specification) used for satellite
communications. But for today’s micro
user, there is another, equally important
aspect: the fact that Layer 6, the presen-
tation layer (Figure 1), is the same as the
Presentation Level Protocol (PLP) that
is currently being used as a Graphics
standard in an attempt to achieve porta-
bility of graphics programs. More dis-
cussions of the graphics aspect of the
protocol will appear in future issues of
Microsystems.

The present series of articles on the
communications aspect of the protocol
will describe a version implemented un-
der CCITT Specification X.25. (CCITT




is the Comité de Communications
Internationales de Télégraphes et
Téléphones—the regulatory body for all
international communications.) Part I
of this series provides the background
information needed to understand and
implement this protocol. Part II, which
concludes the series, will describe the
hardware needed to implement packet
communications and the software to
drive it.

I have written the software both in
Pascal-MT-86 and 8086 assembly lan-
guage and implemented a breadboarded
8086 processor using Intel’s version of
the Z80 SIO-9, the 8274 multiprotocol
serial converter for the packet hard-
ware. I have also used and written driv-
ers for the Intel 8273 HDLC controller,
but the 8274 is cheaper and more readi-
ly available. The Z80 SIO-9 converter
may be substituted without modifica-
tion to the software drivers.

Layered architecture

Computer networks are designed
to be highly structured to reduce their
complexity. Primarily they are designed
around layers, one built on another. The
purpose is to offer services to the other
layers, shielding details of how the ser-
vices are rendered. Each layer provides
an interface to the other, and these in-
terfaces define what services the layer
provides. This concept of clean interfac-
ing is important and will be seen again
and again in our examples. It means
that, by using layered architecture, you
can strip out a layer and replace it with
another one without affecting the neigh-
boring layers. If you wish to implement
a communications protocol other than
the one specificed in X.25, you may do
so by changing the proper layer. This
concept of layered architecture provides
the core to my implementation of X.25
and will conform to the model present-
ed below.

A model for communications ar-
chitecture was proposed by the Interna-
tional Standards Organization (ISO) as
a first step toward standarization of the
various communications protocols. The
reference model of Open Systems Inter-
connection (OSI) is the first concept
necessary to learn on the road to imple-
menting packet software. Several major
principles were applied to arrive at the
seven layers illustrated in Figure 1.
These principles were simply that:

® A layer should be created where a
different level of functioning is nceded.

® Each layer should perform a sin-
gle, well-defined function.

® The function of each layer should
be chosen so that various protocols
could be standardized.

® Information flow across the lay-
ered boundaries should be minimized.

APPLICATIONS
LAYER
(LAYER 7)

PRESENTATION
LAYER
"(LAYER 6)

R

. _ et

TRANSPORT | | e SESSION
LAYER ; : LAYER
(LAYER 4) i _ (LAYER 5)

NETWORK
LAYER
(LAYER 3)

PHYSICAL ) DATA LINK
LAYER U ' LAYER
{LAYER 1) (LAYER 2)

47




N.25 PROTOGOL

Continued from page 47

® The number of layers should be
chosen so that different functions have
different layers.

Physical layer

The function of the physical layer is
to send bits of data across a communica-
tions channel. Of concern to us in this
layer are the electrical connections, the
maintenance of communications be-
tween hardware, and the physical func-
tioning of the communications device.
If the Data Carrier Detect Line goes
high, or if the clock is lost, this is a phys-
ical layer functioning. The initialization
of the hardware, providing the hard-
ware with an address of a data buffer, is
a physical layer function.

In our implementation of X.25,
specialized hordware is needed. Most
Z80-based systems have a Z80-SIO
chip, which is ideal for packet applica-
tions. Another hardware item is the
Intel 8273 HDLC controller. Still an-
other is the 8274 MPSC, which I have
used in my implementation. By chang-
ing only the physical layer, either one
chip or another can be accommodated.
As you will see in our later discussion on
hardware, physical layer implementa-
tion is a matter of properly initializing
the hardware and knowing how the
hardware functions. I am currently ex-
perimenting with Western Digital’s
2511 X.25 LSI chip, which has imple-
mented much of the software drivers in
microcode. More on that in Part I1.

Data link layer

The task of the data link layer is to
take raw data and break it into packets,
transmit these packets sequentially, and
process the acknowledgement packets
sent back by the other communicator.
Because the physical layer transmits and
receives bit streams, it is up to the data
link layer to make sense of what was re-
ceived. Moreover, it must resolve mis-
sent data, or data received in an error-
prone line. Also there must be buffer
management in this layer to keep the
transmissions orderly. Buffer manage-
ment is implemented in this layer as pro-
tocol or supervisory frames, which tell
the other side what to send and when.

In our discussion and implementa-
tion of the X.25 protocol, I will imple-
ment it only up to the data link layer (or
level 2). However, X.25 extends to the
network layer as well (Level 3).

Network layer

The network layer is the heart of he
communications network. It is here that
packets are taken and routed to the next
receiver. In fact, this layer has been
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known as the post office of the commu-
nications network. Packets are ad-
dressed and mailed to other units on the
network, and may be either routed or
broadcast so that all may see and hear.
A key design issue is how these packets
get routed.

Transport layer

The main function of the transport
layer is to accept data from the session
layer, split it if need be, and see that it
gets to the other side. It may create net-
work connections to improve through-
put, and it really provides end-to-end
connections. In the microsystem, where
there are limited resources, the trans-
port layer is concerned with memory
management and management of the
various queues and buffers needed by
the lower levels.

Packet protocol is
hit oriented and
requires different
hardware.

Session layer

The session layer is the user’s inter-
face to the network. This layer provides
the file management processes to trans-
fer files from one system to another. On
large communications networks, the
session layer is the bookkeeper of the
operation. It authenticates the connec-
tion so that the bill is sent to the right
party, and is used primarily in distribut-
ed databases that cannot abort compli-
cated transactions. This layer is the be-
ginning of applications functions. In
some applications, the session and
transport layers are merged to form one
layer, or the session layer may be absent.

Presentation layer

The presentation layer presents in-
formation to the user or the network in
an orderly fashion. In some applica-
tions, mostly in large systems, this layer
takes ASCII data and converts it into
compressed text or encodes it into code
words. At the other end, the presenta-
tion layer decodes these words back into
text so that the user sees only text, Video
graphics information is encoded at this
level, which allows color pictures,
words, and ideas to be presented. Thus
vivid graphics displays are transported
to the user in the form of video text. The
North American Presentation-Level-
Protocol Syntax (NAPLPS), adopted
by AT&T, and Prestell are two such
presentation-level standards.

Applications layer

The content of the applications lay-
er is up to the network user, since it is in
this layer that he operates. When you
transfer money from your bank using
another bank’s machine, you are operat-
ing in the applications layer. When a
travel agent books a reservation, he may
tie into that airline’s network. In cur-
rent use, the applications layer will pro-
vide a basic operating system, a method
of servicing interrupts, and a system-er-
ror correction method.

Bits and frames

As protocols developed, the vari-
ous standards organizations refined and
changed their functions. Early in 1970,
IBM developed SDLC (Synchronous
Data Link Control) and submitted it to
ANSI for validation. ANSI modified it
to become ADCCP (Advanced Data
Communications Control Procedure),
and ISO modified it to become HDLC
(High-level Data Link Control).
CCITT, as part of the X.25 standard,
adopted HDLC as part of its LAPB
(Link Access Procedure-Balanced). It is
this version of X.25 that is currently
used.

All of these protocols are bit orient-
ed in that each allows data frames to be
of various sizes. The frame size need not
be an integral multiple of character
sizes, and a frame is separated by a flag
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byte. But what is used to separate
frames from flags? This separation of
frame from flag is the reason that spe-
cial hardware is needed to use bit-ori-
ented protocols. A technique called bit
stuffing is performed by the hardware:
thus whenever the hardware encounters
five consecutive 1’s in the data, it auto-
matically stuffs a 0 bit in the outgoing
bit stream. Whenever a receiver sees five
consecutive 1’s, it removes the 0 bit
from the data automatically. This stuff-
ing is completely transparent to the soft-
ware in use.

All the bit-oriented protocols use
frame structures as shown in Figure 2.
The address field is 8 bits (or multiples
of 8 bits as used in ham radio packet net-
works) and is used to identify the termi-
nals. The control field deliniates infor-
mation frames from supervisory frames.
The data field may contain arbitrary in-
formation. The checksum field uses the
cyclic redundancy polynomial. Frames
are delineated by the flag byte “7EH.”

There are three types of frames
used in X.25 protocol. These are super-
visory frames, which tell when the data
link layer can receive data, is busy, or
has rejected data; information frames,
which contain the data that is to be
transferred; and unnumbered frames,
which initiate a link, disconnect a link,
or reset the data link. Supervisory
frames and information frames contain
sequence numbers used to acknowledge
information frames that have been sent.
Unnumbered frames (as you probably
have already guessed from the name)
have no sequence numbers.

The reason for these numbers is
simply that, to increase the efficiency of
data transfer, data flows both ways, and
the data frames have acknowledgement
numbers sent back. This technique is
called piggybacking, and the method
used in acknowledging frames is called
the sliding window protocol.

Two series of sequence numbers are
maintained by each side. These se-
quence numbers are Next_ Frame_ -
To_Send and Frame__Expected.
Next__Frame__To__Send keeps track
of the number of frames sent out, and
Frame__Expected keeps track of the
frames that have been received. The
control field of the information frames
contains a 3-bit variable called
Frame__Sequence, and another 3-bit
variable called Frame__Acknowledge
field. As you might guess, Frame__-
Sequence is a copy of Next_ Frame__-
To_ _Send, and Frame Acknowledge
is a copy of Frame__Expected. Because
these variables are 3 bits long, up to
eight frames (0 to 7) may go out before
any aknowledgement comes in. A vari-
able called Ack _Expected keeps track
of the Frame__Acknowledge numbers

as they come in, and is used to .decre-
ment the count of outstanding mes-
sages. In satellite packet networks, these
variables are longer because of the delay
in turnaround time. However, keeping
the count in modulus 8 allows for a con-
venient indexing of buffers and a
requeuing of data frames if one has been
lost. As a frame is transmitted, the
Next_ Frame__To__Send variable is
incremented by each frame sent. As the
window gets larger (due to frames being
transmitted without being acknowl-
edged), the distance between Ack__-
Expected and Next__Frame__To__-
Send gets larger. However, when frame
acknowledgements come in (in the form
of other information frames or supervi-
sory frames) Ack__Expected gets larger
and the window narrows. A timer keeps

You can strip out
and replace one
layer without
affecting others.

track of the time spent between frame
transmission and probable receipt of ac-
knowledgement. If the time times out
without receipt of an acknowledgement,
the frame is requeued and sent again.

Finite-state events

The third important concept to un-
derstand in the software implementa-
tion of bit protocols is a concept bor-
rowed from compiler design: that of the
finite-state automata. Stated simply, fi-
nite-state automata are directed graph
structures whose nodes are called states
and whose labeled edges are called tran-
sitions. One state (called State Q) is a
start state, and there may exist one or
more final states. A given state moves to
the next state because of an event, as
shown in Table 1.

While in state O (start state), event
A occurs, causing a transition to state 1.
While in state 1, event B occurs, causing
a transition to state 2. Event C occurs
while in state 2, but this event does not
cause a transition. Finally, event D oc-
curs, causing a transition to state 0.

Using this technique, we can build
a protocol machine that is always in a
specific state at every instant of time.
We can even make this machine table

Table 1. States and events

State Event Next state
0 A 1
1 B 2
2 C 7
2 D 0

driven, defining the various states that
our machine can be in at any instant of
time, plus all the events that can occur
while in this state, what actions need to
occur because of the events, and what
new state will be entered into as a result
of the event occurring. The protocol
machine is completely determined by
the state of its variables. As we will soon
see, implementing the X.25 standard be-
comes simply a matter of deciding what
state the system is in and what actions
must be taken.

The X.25 specification

One of the hardest things to do in
implementing the various forms of com-
munication protocol is to understand
the specification statements. Every time
Iread X.25, I found something else I did
wrong or did not interpret correctly.
The purpose of a specification is to
make something specific. This docu-
ment is full of ambiguities and choices.
Let’s look first at the general statements
and some system parameters, then at
specifics. You will very quickly see the
value of dividing the protocol responses
into finite states. -

There are five main phases within
X.25: Disconnected, Link Setup, Infor-
mation Transfer, Exception, and Link
Disconnect. There are two modes, asyn-
chronous and balanced. We will con-
cern overselves with the balanced mode,
since this mode has superceded the
asynchronous mode. Each of the phases
can be broken into several states. In our
definition of the protocol machine, we
will use 10 such finite states. Figure 3
shows the complete state machine for
the X.25 protocol, based upon the
events that occur within the 10 finite
states.

There are system parameters that
have to be set. These parameters specify
a retry-retransmission count, a timer
period, a maximum frame size, and
maximum outstanding frames.

Retry-retransmission

This count is incremented whenev-
er the timer expires, and is set to zero
when the data link acknowledges
frames, or receives either an unnum-
bered acknowledgement frame or a Re-
ceiver-Not-Ready (RNR) supervisory
frame. When this count reaches a
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predefined maximum, resetting proce-
dures occur. The specification calls this
variable “N2,” for reasons known only
to the writers.

Timer period

The timer period is a parameter
that must take into account the maxi-
mum length of time it takes to send a
frame and receive a response. In short-
line communication hookups (one com-
puter connected to another in the same
room or down the hall), this period is in
seconds. For satellite transmission or
ham radio hookups, this time must be
measured in minutes. The time must be
the maximum time it takes to send an
unnumbered command and get an un-
numbered acknowledgement back.

Maximum number of bits in a frame

The maximum bits per frame takes
into account the kinds of information to
be transferred in the data link and how
much memory is required to buffer
these frames. Keep back up to the maxi-
mum number of frames you may have
outstanding, in case you have to retrans-
mit all of them. The largest frame size is
2K long, but the ideal size varies be-
cause of the communication line. If the
line is noisy, frame size should be small-
er. If the line is clean, the frame size
could be at a maximum.

Maximum outstanding frames

The maximum number of sequen-
tially numbered frames should never ex-
ceed seven. This number fits into the 3-
bit control field and is calculated
modulus 8.

Datalink specific variables

I have already described several
specific variables. In light of X.25, I
need to be more specific about the na-
ture of these variables.

Next  Frame To__Send. In the
X.25 specification, this variable is
known as the sendstate variable, whose
value ranges from O to modulus -1. This
value cannot be more than Frame -
Acknowledged +7.

Send__Sequence__Number. Prior
to transmission of an information
frame, this variable is set equal to
Next__Frame To__Send. In the X.25
specification, this variable is called
N(S).

Frame__Expected. This variable
denotes the next in-sequence frame to be
expected. This number is incremented
whenever a frame is received with a se-
quence number equal to this value. In
the X.25 specification, this variable is
called receivestate.
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STATE 3
DISCONNECTED
WAIT UA

STATE 2
SABM SENT
WAIT FOR UA

Disc.

STATE®

BUSY-
RNR RCVD

DISCONNECTED
STATE O

STATE 8
BUSY-
TIMER

RECOVERY

STATE 1
LINE RESET
WAIT FOR

uA

STATE 10
INFO
TRANSFER

N2 TRIES/FRME.

N2 TRIES/FRMA

Figure 3. X.25 balanced mode—state diagram.

Frame Acknowledged. This value
is set equal to Frame__ Expected prior
to transmission of a frame. The purpose
of this variable is to let the other side
know that the frame was received OK.

P/F bit. The Poll-Final bit serves a
function in command frames (P-bit) or
response frames (F-bit), and is used to
elicit the status of the data link, to verify
that frames have been received correct-
ly, or to resolve frame collisions. This
P/F bit is used in all types of frames.

Save Sendstate. This variable is
used to save the contents of the Next__-
Frame__To__Send during timeout
periods.

Last__Sequence. This optional
variable is used to save the last sequence
number of the frame received.

Ack__Expected. This value saves
the last received Frame Acknowledge
value and is used to release frames from
the history buffer. This variable main-
tains the lower edge of the sliding win-
dow that I wrote about earlier. It is im-
portant to keep this value, because any
frame with a Frame__Acknowledge

value that falls outside this window
causes the protocol machine to enter
into a rejection state.

Commands and responses

The X.25 specification lists a num-
ber of commands and responses to these
commands. Table 2 lists these com-
mands and responses and gives the bit
layout of the control field. The various
frames can be divided into these three
types: Information, Supervisory, and
Unnumbered.

Information. I-frames are sequen-
tially numbered and used to transmit
data across the communications chan-
nel. The control field contains the send-
sequence number, the acknowledge
number, and a code that specifies the
type of frame. The poll-final bit is also
used in this frame. The address field is
fixed throughout.

Supervisory. S-frames contain the
address and control field only, followed
by the frame checksum. Unnumbered
frames have the same format. The RR
frame indicates that the data link is
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ready to receive a new frame and ac-
knowledges frames up to and including
Frame__Acknowledge -1. The REJ
frame is used to request retransmission
of frames, starting with a frame num-
bered by the Frame__Acknowledge
variable.

Additional frames may be trans-
mitted after the requested frame. The
receipt of an REJ causes a new state to
occur, which requires the receipt of the
requested I-frame to move back into the
state from whence it came. When no
more frames can be buffered because of
queue limitations, the data link becomes
busy and transmits an RNR frame. This
causes a transition to the busy state,
which can be cleared by receipt of an
SABM, UA, RR, or REJ.

Unnumbered. The unnumbered
frames are used to set up the link, dis-
connect the link, or cause a reset of the
link to occur. This resetting is very im-
portant and is used to recover from hard
errors or breakdown in communica-
tions. The SABM frame establishes the
line or resets the line after an error not
recoverable by resending occurs. The
DISC frame is used to disconnect the
data link when transmission is finished.
This frame causes a transition to the
original start state. To move from one
state to another, the protocol machine
uses the UA frame to acknowledge that
a transition has occured.

The CMDR/FRMR frames are
used to report a rejection condition not
recoverable by retransmission of
frames. This frame contains informa-
tion that is useful in helping the other
side know what is going on. It is the only
frame other than the I-frame that con-
tains information. Table 3 shows how
this frame is constructed. We will not
use this frame, except as a transition
mechanism to move from one state to
another and to reset the link and recover
from the error.

The CMDR/FRMR frame is also
used to report an invalid Frame__Ac-
knowledge variable (pointing outside of
the window) and an unimplemented
command or response. The information
field contains three bytes listing 1) the
rejected control field of the frame causing
the CMDR/FRMR, 2) the Next__-
Frame__To_ Send contents, 3) the
Frame__Expected contents, and 4) infor-
mation stating whether or not the frame
was a command or invalid response. The
FRMR error is used also when an I-
frame is received with an information
field that exceeds the maximum.

Phases of X.25 balanced mode
Link set-up. The data link will indi-
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cate that it is able to set up a link by
transmitting (having the physical link
do it) contiguous flags (TEH). After re-
ceiving an SABM command, the data
link will send a UA response and set all
of its sequence and counter variables to
zero. It then moves into the information
transfer phase.

If the data link is needed to set up
the link (from a request from the net-
work layer), it would send an SABM
and start a timer. Upon receipt of the
UA response, it would set its sequence
and counter variables to zero and move
into the information transfer phase. If
the timer expires before receiving a re-
sponse, the data link will again send the
SABM command. This will continue up
to the preset maximum, after which
some form of error recovery will have to
take place at the level above (either ses-
sion or application).

Information transfer phase. In this
state, the data link may accept and
transmit I-frames. When sending I-
frames, Next__Frame__To__Sendisin-
creased by every frame sent. Frame__-
Expected is incremented after a frame is
received with a sequence number equal
to Frame__Expected. Both Next__-

Frame__To__Send and Frame__-
Expected are piggybacked onto an out-
going I-frame so that incoming frames
can be acknowledged. If no outgoing
frames are available, the data link will
send an RR frame with the value of
Frame__Expected in the control field.
If the value of Next__Frame__To__-
Send is equal to Ack__Expected +7
(the maximum size of the window), the
data link will not send any more frames
until there is some acknowledgement of
the frames it had previously sent.

If, in the information transfer
phase, a situation arises where the data
link cannot process any more frames
(because of buffer limitations), a busy
condition occurs. The data link may still
transmit I-frames, but it will ignore the
information field from any I-frames
coming in, using the information in the
control field to update the sequence and
counter variables.

Reception of incorrect frames.
When receiving a frame with an incor-
rect checksum, that frame will be ig-
nored and nothing will be done to the se-
quence and counter variables. When the
next frame comes (with a correct
checksum), the sequence variables will

Table 2. Commands and responses used in balanced mode

76 v g g L)
Format Commands Responses Encoding
Information I-Frame -N(r)- P -N(s)- 0
transfer
Supervisory RR RR -N(r)- PO 00 |
RNR RNR -N(r)- B/E O F 0]
REJ REJ -N(r)- Pk k00 0 ]
Unnumbered SARM DM 0 0.0 PAE L el ]
SABM 001 P/E1 1 1 1
DISC Oe b PAEe O 0 | ]
UA (BEsleait B ne e lB e A i
CMDR
FRMR g g Fo0 4] ]

RR = Receive Ready

RNR = Receive Not Ready

REJ = Reject

SARM = Set Asynchronous Response

UA = Unnumbered Acknowledgement
CMDR = Command Reject

FRMR = Frame Reject

N(r) = Frame _Acknowledge

Mode (not implemented) N(s) = Send Sequence. Number
SABM = Set Asynchronous Balanced Mode

Table 3. CMDR/FRMR information field format

24 93 22 2100 9 U5 17 16 15 1d 13 42 ] e 9f 76 s 430

00 00 W Xy

-FR —EX-

E/R -NFTS- 0 -control -

W=set to I indicates invalid control field

X=set to 1 indicates incorrect length of S- or U-frame
Y=set to 1 indicates incorrect length of I-frame

Z=yset to | indicates an invalid Frame__ Acknowledge
F/R set to | indicates a command, 0 indicates a response

-FR__EX = Frame__Expected
-NFTS = Next__Frame__to__Send
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not match, since the send-sequence vari-
able will not match Frame__Expected.
This event will result in a requeueing of
the history buffer at the other communi-
cations link (remember, we have to keep
track of all unacknowledged frames),
and the requested I__frame will be sent,
followed by whatever else needs to be
sent in sequential order after the re-
quested frame.

If the data link, when correctly re-
ceiving I- or S-frames, encounters a
Frame__Acknowledge value greater
than Ack _Expected, it will use that
value to update counters and stop times.
It performs this function even when in a
busy or command reject condition. If,
after the timer has been reset, there are
still unacknowledged frames, the timer
will be started again.

Receiving reject. When receiving
an REJ S-frame, the data link will set its
Next__Frame__To__Send variable
equal to the value of Frame__Acknowl-
edge. Since Frame__Acknowledge has
been set by the other side equal to
Expected__Frames, the data link
should then be back in step with its
counterpart downline.

Receiving receive not ready. When
receiving the RNR S-frame, the data
link will set its Next_ Frame_ To__-
Send equal to the Ack __Expected vari-
able. It will then send the frame and
start the timer. If the timer runs out, it
will enter a timer-recovery state.

Link disconnect, The data link in-
dicates that it wants to disconnect the
line by sending a DISC U-frame and
starting the timer. After receipt of a UA
response, the data link returns to the
disconnected state. Should the timer ex-
pire before receiving the UA, the data
link will again transmit the DISC frame
and start the timer. This will occur up to
the preset limit, and then some form of
error recovery will have to take place.
When entering a disconnected phase af-
ter some error condition, the data link
will transmit a DM U-frame. It will wait
for the other side to send a SABM or
DISC frame.

In conclusion

By now, you are probably wonder-
ing how to keep track of all that has
happened, and what to do next. That’s
why it is important to design the data
link in the form of a protocol state ma-
chine so that each state has a particular
action sequence for each event that oc-

curs. By maintaining a list of states in
one table, and a list of events, action
items, and new states in another table,
you can not only keep track of what
happens at every instant in time, but
also the software becomes infinitely eas-
ier to understand and debug.

If, by chance, we have misinter-
preted the specifications, we can simply
change the action items to better serve
the events that have taken place, or
change the next state that the machine
would enter into. By covering all our
bases, we can ensure a reliable and effi-
cient method of communication.

To be continued. Part II of this se-
ries will show how the protocol machine
can be implemented in software and
how the table of states, events, actions,
and new states can be drawn into a sim-

ple, yet powerful algorithm. (1]
Note: Pascal-MT-86 is a trademark
of Digital Research.

Eric L. Beser is a software engineer at the
Westinghouse Defense and Electronics
Center, Baltimore, MD. He specializes in
network communications architecture.
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and

stems:

An Overview

Part 1:
GConcepts and
specifications

by Dr. Electric
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o0 you just bought a shiny
new modem for your
CP/M computer, and
now you’'re wondering
what to do with it! Well,
you’re in luck, because
there’s a whole world out
there just waiting for you.

Background

On February 16, 1978, Ward
Christensen and Randy Suess started
the Chicago CBBS (Computerized Bul-
letin Board System) as a way for local
computer hobbyists to leave messages
for each other. Within this message sys-
tem was a secret feature used in con-
junction with a program called
MODEM (written by Ward). It enabled
CP/M computers calling the CBBS to
send files back and forth. This file trans-
fer capability of CBBS was initially
known only by Ward and Randy and
later a by few others, but it was there,
making this the first remote-access
CP/M computer network with a public
message system and file transfer capa-
bilities. Later, Ward took out the
MODEM support because of problems
in keeping the system going with only
70K disks on his North Star.

The CBBS message system, written

RPC

entirely in 8080 assembly language, was
sold to several other computer enthusi-
asts, and this started several offshoots of
CBBS. Keith Petersen wrote a special
remote-access version of MODEM
called XMODEM, and set it up on his
Royal Oak MINICBBS in the Detroit
area—probably the first fully public
CP/M software exchange system. Tom
“C” also set up his CCCC (Calamity
Cliffs Computer Club) system in Lake
Forest, Illinois so that the file transfer
option was public.

About the same time as the first
CBBS systems were starting up, Kelly
Smith’s CP/M-Net system was set up in
Simi Valley, CA with an XMODEM-
type program called SENDME. Dave
Jaffe wrote a program called BYE that
enabled a CP/M computer equipped
with a modem to be controlled by a re-
mote system. Howard Moulton trans-
lated an SIBBS message system written
in Xitan Basic to a more transportable
version written in Microsoft Basic
called RBBS. These people and many
other experienced programmers began
writing various CP/M programs that
they contributed to the public domain
via the bulletin boards. Thus developed
what are today called RCPM (Remote
CP/M) software exchange systems.

As of July 1983, there were over
100 RCPM software exchange systems
in the United States, and several in Can-




ada, England, and even Australia. Most
of these systems are public and are
available for use at no charge, or for the
price of a phone call. They have lots of
public domain software online that you
can use if you have a CP/M computer.
All you need is a modem and a
MODEM program that will allow you
to access RCPM systems and download
the software to your computer.

What your modem program does

What’s the catch? First of all, your
modem program has to do more than
just allow you to type text into a re-
mote system. It needs to have a file
transfer facility that will enable you to
have the remote system send files to you
(download), or to have the remote sys-
tem receive files from you (upload). On
RCPM systems, the de facto standard
method for transferring files is through
the use of XMODEM, which uses a spe-
cial protocol often named for its origi-
nator, Ward Christensen.

The Christensen protocol is a very
error-free way to transfer any kind of
CP/M file, including .COM files and
“squeezed” files (more on “squeezed”
later). It can be used over standard dial-
up lines, as it has special error-detection
handshaking built in to ensure the accu-
rate transfer of data.

Without getting too technical, this
program works by dividing up the file to
be sent into sectors (128 bytes each),
sent one at a time. Each sector sent is
preceded by a Start-of-Header (SOH)
character and two sector-number bytes,
and followed by a single checksum byte
or two Cyclic-Redundancy Check
(CRC) bytes. The checksum or CRC is
produced on the transmitting end and
sent along with the data. At the receiv-
ing end, the checksum/CRC is comput-
ed on the received data and compared
against the received checksum/CRC
value. If the computed value disgrees
with the received value, it indicates that
a transmission error has occurred, and
the receiving system returns a NAK
(Negative Acknowledgement) to re-
quest that the sector be retransmitted. If
the received and computed checksum/
CRC agree, the received sector is saved
in memory or on disk and is then ac-
knowledged with an ACK character.
For a given sector, the receiving system
makes no more than 10-15 (the number
can be adjusted) requests for retrans-
mission, and will then give up. This
happens only under very noisy line con-
ditions, or when the line becomes dis-
connected during a transfer operation.

The checksum method is not as ac-
curate as the CRC method but is easier
to implement, and is therefore still
hanging on as an alternative to CRC.
The CRC method used is the CCITT

CRC-16 standard, which is also used
by other block mode protocols, such
as SDLC, HDLC, and BISYNC. CRCs
are also used on floppy disks to ensure
the validity of recorded data.

Installing the program

How do you get a modem program
up and running on your computer?
Luckily, you don’t have to reinvent the
wheel, as there are many different
modem programs out there for various
types of computers, and you can proba-
bly get a disk copy of the one you need
through a local users group meeting. If
you can’t get it in your disk format, here
a special receive-only, checksum-only
modem program called MBOOT that

Without RCPMs
we'd be rein-
venting the
wheel over and
over again.

will allow you to receive a more full-
fledged modem program over the
phone. (Look for MBOOT.DOC to de-
scribe how to get MBOOT up and run-
ning.) The hard part occurs if you have
a nonstandard system for which no
equates are available in any of the public
domain modem programs. If this is the
case, then you’ll have to do a little
homework to find out the proper port
addresses and status register values, and
modify a copy of MBOOT or a
MODEM program for your system.

A number of commercial telecom-
munication programs also support the
Christensen protocol (XMODEM/
MODEMY7), but some do not. Copy-
righted programs that are rumored to
support the Christensen protocol in-
clude: SUPRTERM (for the KayPro I1,
4 and 10); AMCALL (for the Osborne
1); ASCOM and COMMX (for S-100
CP/M systems and others).

Logging on

So, assuming you have a modem
and a modem program, you're ready to
connect with an RCPM system to check
out the world of public domain soft-
ware. How do you do it? Well, to begin
with, you’ll need a phone number for an
RCPM system, preferably a local one to

keep your phone bill from getting too
big. A current listing of all known oper-
ating RCPM systems follows this article
and can be used to get the phone num-
ber and access information for an
RCPM system in area. You should start
your modem program and then call this
computer if you are manually originat-
ing a call, and wait for it to answer and
send you a carrier tone. When you hear
the carrier tone, place the phone hand-
set in the modem if you are using an
acoustic coupler or wait for your
modem to respond if it is direct connect-
ed. Once you are connected, enter ter-
minal mode (MBOOT comes up in ter-
minal mode by default, MODEM?7 and
others use a “T” command to enter ter-
minal mode) and log on to the remote
system. You may want to enter terminal
mode before you connect in order to
send dial commands to your auto-dial-
er, if you have a “smart” modem.

Unfortunately, RCPMs have
many different log-on procedures, so
the steps I outline here may not apply to
the system you call. This should, never-
theless, give you an idea of what to do.
On most RCPMs, you will first have to
enter several carriage returns until you
get a message or question from the sys-
tem. (Carriage returns are used by
many RCPMs to set the baud rate auto-
matically to match whatever you have.)
On most systems, the first question
asked is “HOW MANY NULLS DO
YOU NEED?” This question is mainly
for hard-copy terminals that tend to
lose characters at the beginning of ev-
ery line during carriage return. If you
are using a CRT or printing terminal
with buffering, chances are you won’t
need any nulls, so specify O. If you are
losing characters at the beginning of ev-
ery line, then hang up, call the system
back, and ask for more nulls.

Many RCPMs will next ask you
““CAN YOUR TERMINAL DIS-
PLAY LOWER CASE?” Answer “Y”
if lower-case characters can be dis-
played on your system console or termi-
nal, or “N” if you want all lower-case
letters converted to upper case by the
RCPM before they are transmitted to
your system.

Some systems may also ask “DO
YOU NEED LINEFEEDS?” If your
system automatically adds linefeeds to
carriage returns (TRS-80 does, for ex-
ample), then answer “N”’; otherwise an-
swer “Y”. If you answer “Y”" and every-
thing is double spaced, remember to
answer “N” next time.

After answering these first ques-
tions, you will usually see a welcome
message and/or display of bulletins—
read these, as they will usually have in-
formation that may help you later on.
After the bulletins, you will probably be
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asked your first and last name and, if it’s
vour first call to the system, the city and
state you are calling from. Some sys-
tems, such as Kelly Smith’s CP/M-Net
system, do not ask you for any log-on in-
formation at all, but simply drop you
right away into CP/M.

Using the remote system

After logging on, you will probably
get a menu of functions that can be used
within the message system. Most
RCPMs have a bulletin board program
such as RBBS or CBBS that performs
the log-in and allows users to leave mes-
sages for each other and/or the sysop.
Check the functions to see which will
get you to CP/M. On my system, for ex-
ample, the “C” function will get you to
CP/M; on others, “G” will do it. Then
select this function to exit the message
system and enter CP/M.

Under CP/M, you can usually use
DIR, FILEFIND, WHATSNEW, SD,
or some other DIR program to see the
files available on the system for down-
loading. Some systems will have a
HELP.COM file available on-line or a
THIS-SYS.DOC file that you can
TYPE for more information. After you
find a program you are interested in,
you can usually use TYPE or TYPESQ
to check it out to see if you really want
it, and then use XMODEM to down-
load it. Be sure to read comments and
help messages on the system to which
you are connected, as syntax can vary
from one XMODEM version to anoth-
er. Usually, however, the syntax is:
“XMODEM 8 filename.typ”’, where
“filename.typ” is the name of the file
you wish to download. After locating a
file and starting XMODEM, you must
then tell your modem program to exit
terminal mode and get ready to receive a
file. Usually, this is an “R filename.typ”
command. If all goes well, you should
see some kind of messages from your
modem program as each sector is trans-
ferred across to your system.

If you have any problems, check to
make sure that your communications
interface or UART is set up for 8 bits,
no parity, and 1 stop bit. If you have this
set-up and your modem program can
properly send and receive data in termi-
nal mode, then it should work in file-
transfer mode as well. Make sure you
use checksum mode if your program
doesn’t support CRC mode. When
downloading, you don’t need to know
which your program uses, but if you
have a choice, use CRC mode. When
uploading, some versions of XMODEM
use R to specify receive with CRC mode
and RC for checksum mode; others use
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RC for CRC mode and R for checksum
mode. Type XMODEM without any
option or filename, and it will probably
give you some syntax help message.
Depending on the modem program
you are using, data will usually be re-
ceived into memory first and then writ-
ten to disk. Most modem programs will
store 16 sectors in memory before writ-
ing to disk. After the file is completely
transferred, it will be closed and you
will get a message to that effect. In some
cases, you will be dumped back into ter-
minal mode; in others, you will exit the
modem program and will be in local
mode. If you end up in local mode, be
sure to reconnect, using your modem
program’s terminal mode, and then dis-

On RCPMs the

tie facto standard
for transferring
files is through
the XMODEM.

connect from the remote system, usual-
ly by using BYE, when you are done.

A note of filetypes (the three char-
acters on the end of the CP/M filename
after the period): most XMODEMs are
set up so that you cannot transfer a file
with the .COM extension. Therefore,
sysops usually rename .COM files that
are available for downloading to .OBJ.
When you download such a file, use a
.COM extension for the filename to be
saved on your disk.

Most .OBJ programs are written so
that they use the standard CP/M sys-
tem calls and are therefore runnable
without change on most CP/M systems.
Notable exceptions include MODEM
programs (CP/M has no standard sys-
tem calls for modem 1/0), BYE,
XMODEM and other hardware-specif-
ic programs. Filenames with .ASM and
.MAC filetypes are assembly-language
source programs. Filetypes such as
.BAS indicate Basic source files, .DOC
files are documentation, .C files are C
source files, etc. Filetypes are also used
as part of a filename, as in
“34MBRCPM.NEW". (Note: If the
middle character of the file type isa “Q”,
as in “RCPM-039.LQT”, it usually
means that the file is squeezed. See below
for information on USQ.)

What to download

What kinds of public domain soft-
ware should you get? Well, that depends
on your particular requirements, but
there are several general-purpose utili-
ties that you will need and others that
would be really nice to have.

Two of the very first programs you
should get are SQ.COM (SQ.OBJ) and
USQ.COM (USQ.OBJ), written in C by
Dick Greenlaw. These programs are bor-
rowed from the UNIX environment, but
will run without change on most stan-
dard CP/M systems. SQ allows you to
condense a file in order to reduce both
the amount of disk space required to
store it to or from another system.

You’ll need USQ, its companion, to
unsqueeze files that you download from
RCPMs, as many systems use SQ exten-
sively to save disk space and transfer
time. Two other useful companion pro-
grams are TYPESQ, which allows you
to view squeezed files directly on your
console without using USQ first, and
PRINTSQ, which will unsqueeze a file
directly to the printer. Look for
SQUEEZER.DOC or SQUEEZER-
.DQC to explain how SQ and USQ
work.

Another public domain program I
consider a must is FINDBAD.
FINDBAD allows you to check a newly
formatted blank disk or a disk with files
to verify that all sectors are readable. It
reads all of the disk sectors, and any that
it finds unreadable are locked out by be-
ing included in a file named
[UNUSED].BAD. I use this after for-
matting my disks to lock out any bad
sectors, and I almost totally avoid the
dreaded *“BDOS ERROR ON A: BAD
SECTOR” error message. (Note:
FINDBAD version 5.4 and later will
work on any CP/M 2.2 system, as long as
the READ SECTOR routine in the
BIOS returns to BDOS with register
A = 0 if no error, 1 if error. The BIOS
will sometimes bomb out and not return
to BDOS; these systems won’t work with
FINDBAD. On most systems, however, it
works like a charm.)

LU, a very useful program written
by Gary Novosielski, is a library utility
used to combine related files (such as
MODEM798.AQM and MODEM?798-
.DQC, for example) into a single .LBR
file. Like SQ, it is also used by sysops to
save disk space/transfer time. LU will
also extract files from a .LBR file, as
will the “L” option on some version of
XMODEM if you don’t want to
download the whole .LBR file. Related
LU utilities include LDIR, which lists
the member files of a given library;
LTYPE, which types a selected file
within a .LBR file; and LRUN, which
runs a selected .COM file within an
.LBR file.
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programs out there to replace the ver-

CP/M, but my personal favorite at
present is SD by David Boruff. The lat-
est version is 4.8, I think, but now I'm
working on a new version with a few

user number, but also to automatically
scan all available disk and user areas. It

and read it for a description of all the
options.

On many RCPMs, such as my own,
the sysop has poked out the standard
.DIR utility so that SD, or whatever fa-
vorite DIR program the sysop likes can
be named DIR.COM. This allows peo-

There are many different directory

sion that Digital Research provides for

more goodies. SD allows you not only to
get a directory of your current disk and

will also show $SYS files as well if you
want it to. It sorts the files in alphabeti-
cal order and shows the file sizes in 1K
increments, as well as giving a summary
of the total disk space listed and avail-
able. Version 4.8 also has a $L option
that lists the contents of any .LBR files
encountered. The amazing thing is, it
does all this with a .COM file of only
3K! Look for a copy of the .DOC or
.DQC file for whatever version you find

ple to type .DIR instead of SD to get the
delux version. Typing ““DIR A:
$UOADL” on my system, for example,
will show you all available files in all

user areas on all disks, and will also list
the contents of any library files
encountered!

Naturally, you’ll want a good
modem program. If you had to start
with MBOOT, you would need one
right away so that you would have CRC
capability and could upload as well as
download. There are 97 million versions
of MODEM7, MODEM220,
MODEM798, SMODEM, etc., out

there, some of which are very machine
specific and others that are more gener-
al. Most of them will require some kind
of installation procedure, but if you get
your first modem program working,
and have the source code for it and any
new version you want to install, you’ll
have what you need to get the new ver-
sion working—provided it’s general
enough. Be sure to get the .DOC or
.DQC file that goes with the version you
pick up and read it; modem programs
usually differ in many ways and have
different features.

A few more general-purpose utili-
ties to look for: DU, a disk utility that
lets you read and write to any sector and
change it in any way you want;
UNERA, a handy lifesaver that can re-
cover files you accidentally ERA’d;
DIF, another utility from UNIX that
compares two text files; SSED, the com-
panion utility to DIF that can take the
antecedent file, plus a .DIF file created
by DIF, and make an updated version;
CAT and NEWCAT, which allow you
to keep track of where your files are on
all your various disks; RESOURCE,
which will allow you to reassemble the
source for an 8080 object file; SPELL, a
poor-man’s spelling checker; and many
other utilities as well.

qhe competition would have you believe
that being first means being best.
We say: Seeing is believing. Look at

QuAsI-Dis