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st an expanding line of 1d M ser, Multi-
processing S ased computer systems th eed the most
demanding customer‘requirements, || \=i 5

For1 To 8 Users, It’s Super Star. . .

Tired of fighting the limitations of floppies and streamer tapes?
SUPER STARisthe FIRST S-100 based systemtousethe 5 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 Digitals 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 norabbit in the hat. . . only high-quality, extremely reli-
able components designed and manufactured to assure user

ol satisfaction. Don't be dazzled by cheap tricks

YA‘S and illusions, see your Advanced Digital dealer
\ T and take the mystery out of system selection.
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Advanced Digital

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




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 a6 MHz, 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 8 MHz 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.

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 Telex 265840 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-
sl 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

o become necessary in the future. Both controllers will run un-
der CP/M or TurboDOS without hardware modifications 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
% speed and 2K FIFO buffering
o 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.

HELE PEIK

4600 Pell Drive

Sacramento, CA 95838

916-920-4600 © 1984 TELETEK
CIRCLE 124 ON READER SERVICE CARD
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ASSEMBLERS
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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

e 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 F83870 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
shipping. Prices subject to change without notice.
S distrib inquiries invited.
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MultiMicro introduces a simple new
concept to the microcomputer world.

The MultiMicro S-100 Building
Block Computer™

Imagine a microcomputer with
literally thousands of available appli-
cation programs. Eight or sixteen
bit power. Cost effective shared periph-
erals. And designed-in expansion
with ARCnet ™ from 2 to 4000 users
with a true multiuser operating system,
TarboDOS™ TurboDOS supports more
multiuser software with true file and
record locking then any other operat-
ing system. Soon, MS-DOS™ capability
and PC integration into networks will
provide an even higher degree of
system flexibility.

All with a two user starting system
cost that’s more than competitive.

The Building Block Computer fea-
tures remote system startup, floppy
storage and tape backup.The control
unit—with floppies—is about as big
as your phone. And you put the compu-
ter with mass storage where you like.
No more bulky computer in your office,
no more running back and forth
with floppies.

CIRCLE 57 ON READER SERVICE CARD

TM TurboDOS is a trademark of Software 2000, Ine.
MS-DOS is a trademark of MicroSoft, Inc.

With two to eight users in each
discrete system, the Building Block
Computer is fast. Faster, in fact,
than any competitive S-100 system.

So, if speed, convenience, program
availability and expandability are

what you're looking for, look no more.

Call MultiMicro today, we'd be glad
to show you why you'll never need to
buy another microcomputer.

MultiMicro Computer,

9631 Netherway Drive,
Huntington Beach, CA 92646,
Tel. 714-963-8954

! Mutti Micro Computer

WITH THE NEW
MODULAR S-100
MULTTUSER
SYSTEM FROM
MULTIMICRO

YOU WON'T

HAVE TO BUY
ANOTHER
MICROCOMPUTER.

EVER.
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choosing a
LAN archite

by Mark Rollins

6 Microsystems August 1984

he concept of
networking—the

“ micro connection, if
you will—is one of
the most powerful
system development
areas currently be-
ing worked on in the
mlcrocomputer industry. The idea of
micros talking to micros from the same
vendor, to micros from various other
vendors, and to mainframes, all on a lo-
cal area network, expands the tradition-
al role of the micro as a self-contained,
single-user machine to one in which it is
an element of a much broader, connect-
ed system.

Before going any further, let’s de-
fine a couple of terms. Communications
generally refers to the ability of a ma-
chine to talk to another machine over
some sort of direct or semi-direct con-
nection. Taken broadly, it would in-
clude local area networking; however,
as generally used, communications usu-
ally implies going over greater distances
than allowed by the idea of the local
area. It also implies the use of a modem,
or some other long-range transmission
technology. Local area network, on the
other hand, means a direct, hard-wired
connection within the distance feasible
over a direct cable—which is, in gener-
al, 10 to 200 feet, though somewhat
longer distances are possible.

Three dangers, or pitfalls, need to
be avoided in order to fully understand
the value and capabilities of
networking, and hence to be able to
choose the networking architecture that
is right for you.

The first is the misconception that
a network brings a system into a unified
whole using a single protocol. In fact,
two distinct protocols are involved with
networking: hardware and software.
Choosing a particular hardware inter-
face, with its attendant hardware proto-
col, does not automatically force you to
use that vendor’s software support. On
the other hand, if you decide you want
the features of a particular software
product, with its attendant software
protocol, that doesn’t mean you have to
purchase a particular hardware ven-
dor’s product.

It is important to realize that a net-
work architecture consists of several
components, each with various features
and capabilities. The issue of whether
all of the components supplied by a sin-
gle vendor can satisfy your needs is a
complex one, requiring a good under-
standing of what a network is and care-
ful consideration of every element. Be-
cause a sales pitch often oversimplifies

the capabilities of a product, if you
haven’t done your homework, in the
end it will cost you—in time,
functionality, and money.

The second pitfall to avoid is the
misconception that short-cut cost sav-
ings are possible when choosing a local
area network. The same complexity and
oversimplification described above pro-
vides a sales pitch wedge to argue that a
particular product has the advantage of
some inexpensive feature.

For example, an attempt might be
made to convince you to use a product
because its protocol allows a twisted
pair cable instead of the more expensive
coax cable. However, the fire standards
that exist in many places, and pure com-
mon sense regarding safety where they
don’t, dictate the use of teflon for the
twisted pair cable. This makes a net-
work using twisted pair cable almost as
expensive as one requiring coax.

Further examples of where cost
savings are attempted impact such
things as the number of nodes possible
on the network, whether a given file can
be accessed by more than one node, and
whether the file, and indeed the directo-
ry structure, is protected if multiple
node accesses are possible on a single
file. Extreme care must be taken to in-
vestigate the entire architecture of a
particular network system.

The final major pitfall is the mis-
conception that once you are on a net-
work, any machine can talk to any other
machine. Talk, maybe, yes—meaning-
fully communicating is a whole nother
story. Even hooking together two of the
same machines doesn’t guarantee mean-
ingfully talking—they may be running
different operating systems, with differ-
ent data file structures, for instance.

To get a greater insight into some of
these problems, see the excellent article,
“The Philosophy of Local Area
Networking,” by Leo Hoarty, in this is-
sue. And if your needs are for a relative-
ly small installation of, say, up to eight
users, then TurboDOS may be the an-
swer. It is now available in a 16-bit ver-
sicn for the IBM PC and other MS-
DOS machines, and is no more
expensive than other more traditional
networking configurations for relatively
small installations.

Errata

We have found two errors in the ar-
ticle “An Introduction to NAPLPS,”
Microsystems, July 1984, p. 54. On p.
57, 1. 24, the reference to ‘Figure 1’
should read ‘Figure C-10 (p. 102)’. On
pp. 62-63, the line numbers in the listing
were presented out of order: line no.
0057 follows 0022 (p. 62), and 0023 fol-
lows 0089 (p. 63)—ithey should be read
in the proper numeric order.




THE MI-286 DUAL CPU BOARD IS AT LEAST
TWICE AS FAST AS COMPUPRO'S 8085/88. .
AND IT'S A DIRECT REPLACEMENT!

The 20-second revolution. It only takes about 20 seconds to bring your $-100 system up to its ultimate speed /
power potential. Just pull out the old fashioned 8085/88 board and plug the MI-286 in its place. That's all there is to it.
You're off and running with more power than ever before. -

The 80286 and Z-80H. The MI-286 is the first dual-CPU board using the new, high speed Intel 80286 coupled
with a Z-80H. It is designed for use with a variety of operating systems, including MP/M 8-16. It will support all your
current 8086/88 and Z-80/8085 software. It can accommodate an optional 80287 math co-processor. In short, it gives
you the best of both worlds.

Add more users. The MI-286. It improves throughput so dramatically you can add those extra users you've
always wanted. It carries $-100 technology to its logical limit. And it only costs $1395!*

Upgrade your S-100.The MI-286 is only one of Macrotech’s products designed to maximize the performance
of your S-100 system. The MAX Dynamic Memory gives you up to 1 Mbyte of memory for your system memory
and virtual disk applications. ADIT lets you control up to 16 different
terminals, modems or printers from a single slot in your $-100 bus. And our
static board is the S-100 world’s first 1/2 Mbyte static memory.
Call or write us today, and find out how easy it is to
upgrade your S-100 system.

Macrotech International Corp.
9551 Irondale Avenue

Chatsworth, CA 91311
Phone: (818) 700-1501
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Dealer/Distributors: Priority One Electronics, (800) 423-5922. (213 ) 709-5111 / John D. Owens Assoc., (212) 448-6298
In England: Fulcrum (Europe) (0621) 828763 / MP/M is a registered trademark of Digital Research *Math co-processor extra.
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News
& Views

Random rumors

by Sol Libes

8 Microsystems August 1984

igital Research is
rumored to be
working an operat-
g system for the
'new IBM 3270-PC
that will run
CP/M, UNIX Sys-
tem V, and MS-
DOS applications software. This OS is
also expected to feature local area
networking and graphics functions. . ..
This fall, Commodore is expected to in-
troduce its new 256K IBM PC-compat-
ible in Europe first (see description un-
der “New IBM systems rumored”);
introduction in the U.S. is not expected
until next year. ... AT&T is shortly ex-
pected to announce their IBM PC-com-
patible desktop computer; it is rumored
to be an upgraded version of the Olivetti
using an 8 MHz 8086 and 512K of
RAM. An XT version should contain a
10 MB winnie and dual slimline drives.
The basic system should contain serial
and parallel ports, calendar/clock, disk
controller, seven expansion slots, and
have better graphics than the IBM PC.
AT&T is expected to sell their machine
via Bell system stores and at least one
chain of computer stores. . .. Rumors
continue that IBM will, this fall, an-
nounce a lap-portable battery-operated
version of the PC that may contain a 24-
line x 80-character display . . .. National
Semiconductor is rumored to be ready-
ing an IBM PC-compatible in both
desktop and lap-portable versions with
super graphics capabilities. Rather than
marketing it themselves, they are ex-
pected to enter into an DEM arrange-

ment. ... Mitsubishi, who private-la-

bels IBM compatibles for Sperry and
Leading Edge Products, had indicated
that they plan to begin selling PC
compatibles in the U.S. under their own
name.

Epson intros portable GP/M system

Epson has begun private showings
of a new battery-operated lap portable,
called the PX-8, that runs CP/M. Based
on CMOS Z80 and RAM chips, the PX-
8 has an 80-character x 8-line display, a
microcassette, and 120K of ROM that
contains CP/M. There is no word as to
what else is in the ROM.

Epson will offer an optional 3.5”
disk drive with rechargeable battery
that communicates with the CPU via a
serial port (which is also used as the
printer port). The unit is expected to sell
for about $1200 and to be the smallest
(physically) CP/M computer on the
market.

MicroPro has announced that it |
will sell a 64K ROM (actually two 32K

ROM chips) for the PX-8 that contains
WordStar, a spreadsheet, and a schedul-
er program. These programs will work
with either the microcassette or disk
drive. The “portable” version of
WordStar will have the most of the stan-
dard WordStar functions, but not all of
them; it will work with the eight-line
display so that there will be two status
lines and six lines of scrolling text. The
spreadsheet, called “Portable Calc,”
will not be compatible with MicroPro’s
CalcStar program.

32-hit micro news

Flexible Computer Corp., Dallas
TX, has announced plans to introduce a
computer system by year end that will
use as many as 10 National Semicon-
ductor 32032 32-bit microprocessors.
Each micro will be on a separate single-
board computer (SBC) plugged into a
20-slot motherboard. Each SBC will
contain the 32032, a math coprocessor,
1 MB of RAM, and a cache memory.
Thus each SBC can handle separate
concurrent tasks. Flexible expects to
furnish UNIX System V with the
system.

IBM is rumored to be readying a
new computer based on a proprietary
32-bit microprocessor developed at
their Austin, TX facility (see IBM story
below).

UNIX news

Commodore has begun showing
prototypes of its Z8000 “Micro
Mainframer” mulituser UNIX-based
system and is promising delivery by

year end. Prototypes running the Co-
herent version of UNIX have very-high-
resolution color graphics.

The system uses the Zilog Z8001
microprocessor, 256K of RAM, 128K
of screen RAM, 32K of ROM, and dual
1.3 MB 5.25" disk drives. The operating
system loads from disk. Planned options
for the system will include an IEEE-488
interface (to interface current Commo-
dore peripherals), a Z8070 math




ifford
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 CF/M
or ME/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 vears.

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 I jump over to SuperCalc™ 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

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.

user. This includes MP/M 8-16, SuperCalc,
and dBASE 1L

Other Gifiord solutions include
systemns with hard disks that range from
5 to 300 megabytes, 4 and 9 track tape
backup, printers, plotters, and modems.
Single- and multiuser 8086, 68000, and
7-80 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, obsolescerice-proof upgradeable
5-100 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 System 321 shown
with optional GCS-80 Virtual Terminals.

Name Title
. Organization M/S
¢ Address
s \ City. State Zip
TESSS====" Phone
! [ Please have a representative call me. M-S

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

Ambherst, NY (716) 833-4758 [ Telex: 704521
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Continued from page 8
coprocessor chip, Pilot, Assembler and
C-compiler software.

Commodore is promising that the
system will support at least two remote
terminals and possibly as many as eight.
Expansion will be via external peripher-
al boxes. For example, the system will
be expandable to up to 16 MB of memo-
ry via these external boxes. An 8088
coprocessor, available as an option, will
provide some IBM-PC compatibility. A
hard disk drive will be another add-on
option. Commodore is also promising
that the graphics system will be capable
of displaying 16 windows with concur-
rent programs, on a 1024 x 1024 pixel
color display.

Commodore has stated that they
expect to sell a 256K system with dual
drives, separate keyboard, serial and
parallel ports, and single remote termi-
nal capability for under $4000. It is ex-
pected that Commodore will introduce
the system in Europe first, where it has a
large number of dealers currently sell-
ing Commodore business systems. In
the U.S., however, Commodore sales
are made up almost exclusively of the
C64 and VIC-20 home computers sold

via mass merchandisers, implying a
very weak dealer organization. Thus the
system may not appear here until long
after its introduction in Europe.

Public domain software news

SIG/M (Special Interest Group for
Microcomputers, Amateur Computer
Group of New Jersey, Inc.) has issued
five new volumes of public domain soft-
ware, bringing their total up to 172. The
new volumes are:

Vol. Description

168 MODEM 727 and overlays

169 More MODEM 727 overlays

170 COMM 726 amd more
MODEM 727 overlays

171 68000 Complier written in

Laboratory Microsystem Z80
Forth & Atari-to-CP/M file
transfer program

CP/M-86 and CP/M-80+
programs and printer control
programs

172

For complete SIG/M software informa-
tion, send $2.50 (84 foreign) for printed
catalog to: SIG/M, Box 97, Iselin, NJ

08830 or call: Bill Chin (201) 778-5140.

The PC-BLUE user group has is-
sued five more volumes of software for
PC/MS-DOS system. They have now
released 53 volumes, and their most re-
cent volumes are now on doubled-sided
format containing up to 320K of pro-
grams. The new volumes are:

Vol. Description

49 Remote Bulletin Board System

50 FreeCalc (spreadsheet)

51 Lotus 123 tax template

52 Eleven utility programs, game
and color demo

53 Communications, word
processing and file management
programs

For a copy of the PC-BLUE printed cat-
alog, send $1.50 ($2 foreign) to: Sol
Libes, Box 1192, Mountainside, NJ
07092. The disks (36 each, $9 foreign)
can be ordered from: New York Ama-
teur Computer Club, Box 106, Church
Street Station, NY NY 10008, or call:
(212) 864-4595.

Elliam Associates, 24000 Bessemer
St., Woodland Hills, CA 91367; (818)
348-4278, has issued a 50-page catalog
listing the contents of the CPMUG,

TELETEK
SYSTEMUSCLE

Four Users In a Three Board System? .5 Seanson and

© 1984 TELETEK
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(complete) when purchased as a set. Combine two SBC II's with one
Systemaster and the result is a powerful four user system. The new
TurboDOS 1.3 will support any combination of SBC II's and SBC I's
(TELETEK’s 128K single user slave board) up to a total of 16 users.
The 2K FIFO buffer provides each user with fast, efficient data
transfers without reducing available TPA. Onboard RS232 SIO
drivers make packaging neat, clean and inexpensive with no
costly and cumbersome paddle boards.

Call our Sales Department for details regarding
our money-back guaranteed, 30-day evalua-
tion program. All TELETEK products carry a
36-month warranty.

Enterprises Incorporated
4600 Pell Dr.

Sacramento, CA 95838
(916) 920-4600
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SIG/M and Pascal/Z user groups
($5/87.50 overseas). They can also fur-
nish this software in 35 different disk
formats.

New IBM systems rumored

There are rumors that IBM will
shortly announce three new systems
based on the new 80186 and 80286 mi-
croprocessors. The systems are expect-
ed to be sold through VARs (Value
Added Resellers) and to use either
Microsoft’s multiuser/multiprocessing
XENIX operating system or a new op-
erating system written by IBM.

The system appear to be designed
to compete with the new AT&T 3B se-
ries of microcomputers. The first sys-
tem is expected to use the 80186 micro-
processor, have 256K of memory and a
10 MB hard disk drive, support high-
resolution graphics, and run a new ver-
sion of PC-DOS. The second system is
expected to use the 80286 8-MHz mi-
croprocessor; have a cache memory sys-
tem, virtually unlimited hard disk ca-
pacity, and 512K of memory; and
accomodate up to 16 users. The operat-
ing system is expected to be an upgraded
version of XENIX, with windowing and
a PC-DOS emulator to allow the execu-
tion of most PC software. The machine

is further expected to find application as
a file server in a local area network for
PCs running Microsoft’s MS-Net ver-
sion of MS/PC-DOS.

The third system is expected to use

a proprietary 32-bit microprocessor de-
veloped by IBM in Austin, TX. It is ex-
pected to support mainframe software
enviroments such as VM (Virtual Mem-
ory) and act as a cluster controller for
SNA devices.

It is also expected that the IBM sci-
entific instruments division will unveil a
new version of Microsoft XENIX oper-

ating system for their CS9000, 68000-
based office system. This new OS should
provide enhanced graphics with icons
and windows.

IBM PG shortage over

IBM dealers report that shortages
of IBM PCs and XTs that plagued deal-
ers for the past year and a half are now
over, that they are no longer on alloca-
tion from IBM, and that most dealers
have machines in stock. The result is an
upsurge in discounting PCs, XTs, and
their compatibles. Even the IBM PC
portable, which IBM began shipping in
April, is already being discounted by
many dealers. The PCjr, which has
proved a somewhat disppointing prod-
uct, has been heavily discounted by
dealers since its first availability in
February.

Another result is the dumping of
systems by authorized IBM retailers,
VARs and VADs to unauthorized deal-
ers and discounters. These sellers in-
variably have to pay banks interest on
systems in their stock for over 30 days,
as well as fulfill purchasing quotas with
IBM. The result is that at the end of the
month they will dump their inventory
to unauthorized dealers at very substan-
tial discounts. These unauthorized deal-

"TELETEK

SYSTEMASTER

The Key To Your S-100 System! 555z s s o

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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THE WORLD'S MOST POPULAR

UNIX ¥

FOR THE iR T

Now, SCO brings the world’s most popular version of AT&T's UNIX™
Operating System — and a comprehensive line of applications software —
to the IBM® Personal Computer™ and the Apple® Lisa 2™.

XENIX™ from SCO is simply the best microprocessor-based UNIX you
can buy. No one else in the UNIX business provides you with better support,
and no other version of UNIX gives you all these features:

|} VISUAL SHELL:

The XENIX visual shell provides you with [} MULTISCREEN™: [’ :; ICNET: : :
a screen-oriented, menu-driven inter- SCO’s Multiscreen™ allows you to run multiple pro- :cne|t loca g networking
face—with selectable color for the I1BM grams simultaneously and view each program's screen doesn't require a systems pro-
PC. with a touch of a key. grammer to set up or added
hardware to run.
[} MULTIUSER:

With XENIX, 3 ormore users may efficiently l} MOST COMPLETE:

use a single IBM PC or Lisa 2 simulta- ‘ XENIX is the most complete ver- P PC-DOS:

neously. sion of the UNIX System available XENIX lets you read and write PC-DOS

for micros — including Microsoft’s files on the IBM PG—and a cross-
MOST APPLICATIONS : commercial enhancements and development environment will be avail-
: ; key extras from Berkeley 4.2 able soon.

With nearly 80% of all micro-based UNIX.

UNIX systems running XENIX, more

applications are available for XENiX .
than for any other version of UNIX. P DOCUMENTATION: e o
SCO’s XENIX documentation is written

: etk 3 to meet the needs of the small systems
The powertful family of XENIX systems software and applications is marketplace — well-organized, clear,

available today from SCO — your UNIX Systems Software Company concise.
since 1978 — to set a new Standard for personal computer productivity.

URIX is a trademark of Bell Laboratories
IBM is a registered trademark and I8M PC, 1BM Personai Computsr

are trademarks of Intemational Business Machines Gorp.

Ao & gl e d L 2 i 2 msana of - : ‘ 500 CHESTNUT S_ThEn'-;;T- e

XENIX is a {mde-maﬂr of Microsoft Corp. == : P.0. BOX 1 900 : =
Maltiscraen is a trademark of The Santa Cruz Operation, Inc. e " SANTA CRUZ, CALIFORNIA 95061
© 1984 The Santa Gruz Operation, Inc. = THE SANTA CRUZ OPERATION E 7 : 5 : e s

= YOUR UNIX SYSTEMS SOFTWARE COMPANY
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Continued from page 11

ers are invariably low-budget retail or
mail-order operations and are therefore
in a position to discount the systems.
IBM, contrary to the policy followed by
Apple Computer, has chosen to ignore
this “grey” market and thereby appears
to be encouraging it.

Josephson technology lives again

Last year IBM announced that it
was dropping development of a new
generation of computers based on ultra-
high-speed Josephson junction devices.
After spending several billion dollars
and building several small prototype
systems, IBM claimed that the technol-
ogy was too difficult and expensive to
implement outside of the laboratory. At
the same time, advances in conventional
LSTI solid state devices no longer made
Josephson technology as advantageous
as before.

Now comes the news that the Japa-
nese Ministry of International Trade
and Industry (MITI) and Hitachi Ltd.
(the largest computer company in Ja-
pan) have produced several prototype
devices based on Josephson technology.
They have further announced that they
plan to continue development with the
objective of building a complete com-
puter based on this technology. The
computer is expected to operate several
times faster than the fastest current sys-
tems and occupy about a quarter of the
space. However, it will be necessary to
house the computer in a sealed liquid-
helium container.

Random news

Zenith has announced that they
will cease marketing all 8-bit computer
systems. This will include both their
Z89 and Z90 systems. Production will
continue for some OEM customers. . ..
Cromemco, a privately held manufac-
turer of S-100 systems, reported sales
for 1983 of $50 million and a profit of
$2.5 million. . .. At the recent IEEE-
Intermag conference, IBM researchers
reported an experimental magnetic re-
cording head that increases magnetic

disk storage density up to six times. The |

head integrates thin-film coils to write
data on the disk and high-sensitivity sol-
id state sensors to read the data. . ..
IBM researchers at its Essex Junction,
VT facility have announced the devel-
opment of a dynamic RAM chip that
has a capacity of 1 MB and operates
from 5 volts. a

Readers may contact me directly at Box
1192, Mountainside, NJ, 07092. If a re-
sponse is desired, enclose a stamped, self-
addressed envelope.—Sol Libes

** AUGUST SPECIALS *** HUGE DISCOUNTS * *

MACROTECH DUAL FUNCTION S-100 RAM: 20% off list price
Works as main memory and/or virtual disk. For use in S-100 systems including ZENITH. 8 MHZ in
16 bit environments. Uses 150 NS Ram chips. 512K ......... $1,504 [ [ PO $1,959

MACROTECH MI-286 DUAL PROCESSOR 80286 and Z80:
S-100 plug-in upgrade for 8085/8088. Works with MP/M 8-16 and other operating systems. 3to 5
times throughput increase. The 80286 features four-level memory protection and multi-tasking. In-
troductory offer at 20% off list. MI-286 31,116 . ... ...t 80827 $520

LOMAS 8086, 80286 S-100 SYSTEMS AT 18% OFF LIST PRICE
BOARDS AT 20% OFF LIST PRICE
S5-100 PC features: BMHZ 8086, 128K RAM (expandable to 1MB), 2 serial + 2 parallel ports, 15 slot
S-100 mainframe, 2 DS (640K bytes) 5” drives, Concurrent CP/M 86 and other software. LDP systems fea-
ture 8" drives. Options include static RAM, Winchester, 8087 and 8089. Beautiful, detailed product bro-
chure on request.
most systems.

[ ( ompuPro "]
BOARDS: from 21% to 34°. deépending on dollar volume of order.

The 4-user Model 10 has now proven itself to be a fast, powerful and economical system. We give it our
highest endorsement. One year, free, on site service included in purchase price.

SYSTEMS: 33% off list on most systems; educational: 38% off list on

SEMI DISK VIRTUAL MEMORY—DISK EMULATOR:
Makes your system fly: saves wear and tear on your floppies. For S-100, IBM PC and TRS-80.

B12K  BB88 e ity (L= R 1 7 - cu———— Battery back-up $150.

ITT DATA MODEMS: High speed modems up to 19.2K Baud

HAZELTINE ESPRIT TERMINALS: (QTY 1 TO 5):
ESPRIT |: $480 ESPRIT II: $495 ESPRIT Ill: $565 ESPRIT COLOR: $785
IIlis TVI 950 look-alike. Serviced nationally by TRW

ALPHA MERICS PLOTTERS: HP EMULATION: Works with AUTOCAD

A-PLOT I 18x 30" $3,672
A-PLOT II: 24 < 34" $4,472
A-PLOT IiI: 36x48" $4,716

HOUSTON INSTRUMENTS PLOTTERS AND DIGITIZER:
DMP 29 $1,838 DMP 408762 DMP41/4282397  Digitizer: $694

GRAPHICS AT DISCOUNT PRICES: Autocad/Houston Instruments
Alpha Merics Plotters/GTCO Digitizers/Scion, Aurora & Digital Graphics Boards

S$-100 BOARDS & SYSTEMS:
ACKERMAN DIGITAL
ADVANCED DIGITAL
IMS INTERNATIONAL

FUTECH S-100 MAINFRAMES
LEHIGH VALLEY DATA ENCRYPTOR
INTERCONTINENTAL MICRO

IBM PC and XT: 10% OFF LIST PRICE
NEC APC: 20% OFF LIST

OTHER EXCELLENT BUYS: CRTs & PRINTERS at DISCOUNT PRICES
Esprit, Qume, Televideo, Visual, Wyse, Adds, Epson, NEC, Okidata, Tally,
Florida Data, Juki, Dynax, Teletype, Qume, Diablo, Texas Inst.

$10 DISCOUNT COUPON

included in second issue of elegant 55 page catalogue replete with highly readable, detailed product speci-
fications. Obtain a $10 discount coupon for first purchase and other discount coupons. Send $4 for cata-
logue or order by phone with credit card.

Prices subject to change without notice

WE EXPORT: TWX 710 588-2844 ANSBACK: OWENSASSOC.

JOHN D. OWENS ASSOCIATES

12 SCHUBERT STREET  STATEN ISLAND, NEW YORK 10305
(212) 448-6298  (212) 448-6283  (212) 448-2913

13




advd 3DIAH3IS HIAVIH NO 801 I1DHID

055 £-559 g
SIAILYLNISTC -
NY3d0uN3 3 NYIQYNY:

jABPO3 " "SUOI3I3ULI0D S, MOLI0WIOL

NOLLYHOJHOD ¥
379VONdiNOD D

iMoJLIowOo] pue - Aepo)l
$9110SS8208€ pue 3onpo.id Jaandwod
-0J2IW 404 UOI328UU02 824N0S 316
-UIS JNOA-BUIDG-03- IO a.l eN\
‘AJO]S ajoym
ay) 196 03 NOA 1S9
-1eau 921440 buisnoy
-9JeM pue sales a|ged
-ndwo) syl 30 U0
"SAUIIIMS
Jajsuely eiep pue m
sJaindwod
Jejndod 3sow Jod
spJeoq Alowaw
pue aoeiajul |
$18S JANA0J ISNP pJeoqAay
pue aAlIP SIP Od INGI
SJOJlUoW awoJaydouow
pue J0|j02 J04 SUsaIdS
JuawIROUBYUD [BNSIA Dd NGl B

:9)]1] S2140SS922E pue s3onpo.d
193ndW020.J21W JO4 UOIII8UU0D

82JN0S 8|BUIS JNOA OS|e aJe S\

'suoeINBIJuoD
WwioJ3snd aJdnjoeinuewl o |
pue quawidiys o4 Apeal
pue ajgejiene AjjuaJiind aJe
suoneINBIFUOD 3]0ed 008 JoA0 B
Jooel91ged 49IN0 INd ubnol m
SIMJel JNd UM S10)
-ONPUO0J Jauul Joddod papuesls |
11X pue UoI308uuod
J0O sjul0d Je Buignl quliysiesy m
10P3U02 JO JuUIod Je pjob |
SPOOY BUDO|
-193ul papi21ys Aling 143 /1N3 =

‘2JN3eas salquiasse

3|ged JNQO Jawo3lsnd

4\ Dbuljeuiwiiosip jsow

\ )\ 2] asea|d 0] wayl

¥ O|guIasse pue a|ge

-lleAe sjelajew 1sa

-Uld 9yl Uylim uibaq

9\ “Saljquuasse

3|ged ade4Jaa3ul

SAIJEAOUUI JO 2UN)

-Jejnuew ayj ul Jaauoid e
SI uonesodlo) ajgedndwo)d

TAVAOL
***SUOII3UUO) S, MOLIOWIO]

:sapinoad ajgqnyndwio)




by Dave Hardy

ne of the most in-
teresting features
of the IEEE-696 S-
100 bus is its ability
to allow Tempo-
rary Master Ac-
cess, or TMA, toits
_— bus cycles using a
(relatively) simple arbitration scheme
(see “The S-100 Bus,” July 1983). What
is not so immediately obvious about the
IEEE-696 TMA procedure is that it can
be applied not only to passive devices,
such as I/0 boards or disk controllers,
but also to active devices—particularly
other CPUs. In fact, because virtually
any processor can be “fitted” into the S-
100 bus, the IEEE-696 TMA procedure
will allow several different CPUs to ex-
ist on the same bus at the same time. For
example, it is possible to have a single,
multiprocessing, S-100 frame that con-
tains a Z80, an 8086, and a 16032 pro-
cessor—all sharing the same bus.

Which brings us to the subject of
this month’s column: multiprocessing.
Multiprocessing is exactly the same as
TMA, except that the temporary master
using the bus is also a CPU. Using the
bus arbitration scheme outlined in
IEEE-696, up to 16 temporary bus mas-
ters may exist at any one time on an S-
100 bus. Multiple processors sharing
the same bus can also share all of the
passive devices on the bus, including
disks, printers, and other expensive I/O
devices like color graphics displays,
modems, or whatever (another reason
that the S-100 bus is so nice), which is
one of the reasons that S-100 multipro-
cessing is becoming so popular. In other
words, it’s cheaper to let 16 users share
one set of expensive peripherals than to
buy 16 sets of expensive peripherals and
16 mainframes.

Multiprocessing on the S-100 has
been around since the early days of the
S-100 bus; it became a “formal’ reality
with the release of the proposed IEEE-
696 standard way back in 1979. Many
manufacturers have been making S-100
single-board computers for multipro-
cessing since that time, and now there
are more than a dozen manufacturers
with fine-tuned 8- and 16-bit multipro-
cessor systems that rival the high-end
minicomputers of “the big boys™ in per-
formance, at a small fraction of the cost.

Remember?

Before we get into some specific
systems, however, let’s refresh our
memories a bit about Temporary Mas-
ter Access in the S-100 bus. You should
recall that during a TMA operation, the
device that takes over control of the bus

cycles is called the “Temporary Bus
Master” or “TMA Controller,” and
that the devices that follow the com-
mands given by the bus master (usually
memory and I/0 devices) are called
“bus slaves.” Although not technically
correct, I sometimes refer to temporary
bus masters that have a CPU as “active”
TMA devices, and those that do not
have a CPU as ““passive” TMA devices.

TMA is a term coined by the au-
thors of the IEEE-696 standard to de-
scribe the procedure by which a board
may take control of the S-100 bus to per-
form bus cycles. This is a broader appli-
cation of the old term DMA (Direct
Memory Access) in which a board may
take over the bus for memory bus cy-
cles. The important difference is, of
course, that in TMA, a board may take
the bus for any kind of bus cycle, which
means that virtually all of the functions
of the CPU may also be taken over dur-
ing TMA, which is exactly what S-100
multiprocessing systems do.

Although the temporary master
can take control of most of the S-100
bus lines, there are a few important lines
that it can’t have, including the master
system clock, which must be generated
by the permanent bus master (and
which also limits the speed of all of the
temporary bus masters, since each tem-
porary bus master must synchronize its
operations with the master system
clock), and the bus arbitration logic it-
self, including the TMA control bus.

Although it is obviously most con-
venient and economical to have all ex-
pensive peripherals controlled by the
master processor (so that they can be
shared by all the temporary masters), it
is only necessary for the master proces-
sor to provide the master system clock
and arbitration interval of one clock cy-
cle between each TMA request.

Common features of multinrocessing
systems

In most commercially available S-
100 multiprocessing systems, the per-
manent master performs all system I/0

15




Continued from page 15

(thatis, all I/O to devices external to the
S-100 frame, such as printers, modems,
disk drives, etc.) except for each user’s
local console, which is usually a unique
serial port on each temporary master.
Many temporary master CPUs (called
slave processors) are full-blown single-
board computer systems, with on-board
disk drive controllers in addition to 64K
or 128K of RAM, one or more serial
ports, and a printer port. Some slave
processors, however, contain only a sin-
gle console I/0 port, 64K RAM, and of
course, a CPU.

Regardless of the features of their
individual slave processors, most S-100
multiprocessing systems that I have
worked with try to maintain a single-
user environment for the operations of
each slave processor, so that individual
users can operate with as little concern
for the other slave processors as possi-
ble. In general, coordinating use of the
master processor’s peripherals is left up
to the system’s software, not its hard-
ware, so hardware requirements are
greatly simplified.

Since the IEEE-696 bus arbitration
scheme allows for only 16 individual
temporary bus masters per frame, 16 us-
ers are usually all that can exist in a sin-

® 5mhz Z-80

* 1 Megabyte DRAM (up to)
® Four Serial Ports

& Hard Disk Interface

e SBX Connectors

SINGLE BOARD
COMPUTER

® 32K Eprom (dp to)
¢ DMA Controller _
® Floppy Disk Controller

e CP/M*ormMP/M*

and mu'ch_mprei -

ADS is pleased to announce our new product with the

above features on one Multilayer Board.

NO EXTENDED BUS — means lower cost and flexibility.
CP/M* — means a vast array of software available. :
SBX CONNECTORS — give you compatability with the
hundreds of different SBX boards for varied applications!

Plus more features too numerous to mention in this adl
So, call or write today for a complete brochure:

————

D [ o
.

—— A ¥ By ]

e

Ackerman Digital Systems

216 W. Stone Court, Villa Park, IL 60181 e (312) 530-8992

*Trademark Digital Research, Inc.
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gle S-100 installation. There are, howev-
er, some slave processors that are capa-
ble of running in a multiuser mode (with
MP/M and 128K of on-board RAM).
So it is possible to have more than 16 us-
ers, but still, only 16 temporary masters
can be allowed. Although operating
slave processors in multiuser mode will
allow more users, it will also degrade
system performance for those sharing
the CPU of the multiuser slave proces-
sor; so unless no more slave processors
can be added, multiuser slaves should
probably be avoided. I suspect that for
many future S-100 slave boards based
on wider, more efficient processors,
multiuser degradation will be less signif-
icant, but my own observations of cur-
rent Z80-based systems show that it’s
just a bit too klutsy and slow.

Most of my experience with multi-
processing S-100 systems has been with
the TurboDOS operating system (or one
of its derivatives) which, to the individ-
ual slave processor user, looks like
CP/M. No doubt my observations are
biased by this, but until recently,
TurboDOS was the only operating sys-
tem that made full use of the S-100 mul-
tiprocessing abilities. (Forgive me,
MP/M, CP/NOS, OASIS and UNIX
look-alikes, but this is a hardware col-
umn!) Many companies now offer mul-
tiprocessing systems that run CP/M
Plus and other single-user OSes in each
slave processor, and can even run differ-
ent OSes in the same S-100 box.

The players

There are several companies cur-
rently selling S-100 slave boards and
multiprocessing systems. Below is a list
of those I am familiar with, which may a
good place tostart if you are looking for
some S-100 multiprocessing hardware.
Many of these companies manufacture
slave processors and single-board com-
puters that have been reviewed here in
Microsystems.

Action Computer Enterprise
(213) 351-5451
Advanced Digital Corp.
(714) 891-4004
CompuPro (415) 786-0909
Intercontinental Micro Systems,
(714) 630-0964
MuSys Corp. (714) 662-7387
QDP Computer systems
(216) 526-0838
SD Systems (214) 340-0303
Sierra Data Sciences
(216) 892-1800
Teletek (916) 920-4600 m

Readers are encouraged to send in ques-
tions on the S-100 bus. Please write to:
Dave Hardy, 736 Notre Dame, Grosse
Pointe, MT 48203,
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language as carefully as Borland's famous Turbo an existing ¢ database, your own Sidekick pho
Pascal®, so that it's lightning-fast and as compact as  or you've just typed it on the screen . . . pu
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your applications software and your Sidekick®, windows anywhere on' the screen you like.

; : Suppose you're working with a spreadsheet, and you - have as many on screen at 4 time as you ne

~ WHERE YOU LEFT OFF suddenly have an important idea. Just hit the button,a ~ We designed it because we needed it. If you'
IN YOUR ORIGINAL e window opens, you write the note and hit the button ~~ been ‘writing 4 report and needed 10 do a qui
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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 monitor.

- 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
16-bit bus requests.
+ Includes battery-backed-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-bit or
16-bit bus requests.

« Uses 256K chips for IMB or
2MB configurations.

+ 150ns. RAM chips.

« |[EEE-696/5-100 compatible.

» Low as $850 (Manual only: $25)

4 SBC-300

+ Single board computer able to perform as
permanent bus master or slave processor.
+ 780% 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 1/0.
« SASI port.
+ Dual programmable serial
full-duplex channels.
+ Supports CP/M* Plus, MP/M* and
TURBODOS*
+ |EEE-696/S-100 compatible.
+ $740 (Manual only: $25)

5 VFW-I

 Offers simultaneous control of up
to three 5%" Winchester drives (up to 16
heads) and four 54" and 8" floppy drives.

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

+ Data transfers under DMA
or programmed 1/0 control.

- Phase lock loop data separator.

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

- |EEE-696/S-100 compatible.

- $895 (Manual only: $25)

6 EXPANDORAM IV

« Capacity of 266K RAM (using 64K RAM
chips) or TMB (using 256K RAM chips).

« DIP switch selectable addressing.

» Supports both 8-bit and 16-hit
data transfers.

« Refresh control.

« Parity check.

+ Optional error detection/correction.

« [EEE-696/5-100 compatible.

« $1145 (Manual only: $25)



7 VERSAFLOPPY I

« Controls up to 4 floppy drives in

simultaneous 5% and 8" combinations.

« Provides control for double-sided

operation.

» Operates with Z807 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

to 19.2K Baud).

« 1 printer port (IBM-PC* compatible).
« Supports up to four 5" Winchester

drives (ST506 interface).

« ECC/CRC
» Phase lock loop data separator

(requires no timing adjustment).

« Full sector buffering.
« Includes both CP/M 80* and CF/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-696/5-100 compatible.
+ $2295 (Manual only: $25)

10 /08

+ Available in 3 versions:
|/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 1/0 or interrupt drive operation.

+ Baud rates from 50 to 57.6K Baud.

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

ETCo These are just

some of the boards Syntech Data Systems has to offer. All [EEE-
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 3.1 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

*Manutacturers'tradermarks
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We thought about calling it MacSimplex . . .
after all it makes your IBM®PC behave like a

Macintosh™ and much more . . .

and with over two years in the making, the Simplex
Database Management System has features like
32-megabyte virtual memory and the most powerful
networked/relational database in the microcomputer
industry. Simplex was designed around how you
think and the Macintosh way, so that you can use
your favorite mouse to handle those mundane tasks
like menu selection and data manipulation. And, if
you don’t have a mouse, you can use our keyboard
mouse simulator, MouSim™,

B
1
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™
[
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Pop-up and pull-down menus, dialog and alert boxes
are not just added features, they are the heart of the
Simplex way. In addition, Simplex gives you both a
software and a hardware floating point capability,
each with 19-digit accuracy. It permits login,
password, privilege, and can be used on a local area
network. Simplex has full communications and a
remote or local printer spooler. Above all, Simplex is
modular and grows with you! Simplex also has a
full-featured, English-like language which is simple
to use.

You can’t buy Simplex™, but it is now available as an integral part ot
it's my Business™ and will be used by it's my Word™, it's my Graphics™, . . .

Businessmen! it's my Business will revolutionize the
way that you handle your business. It saves time,
money, and standardizes your system for all who use
it. it's my Business comes with applications like
accounting, interoffice or intraoffice mail, editing,
invoicing, inventory managment, mail list, calendar,
scheduler, forms and more. You can modify each of
these to create applications specifically designed for
you... maybe we should have called it “it’s your
Business”.

Professionals! it's my Business has over 200 pages of
examples and demonstrations to show you how to
solve your everyday professional problems. And if
these examples aren’t enough, we give you a
complimentary one-year subscription to Questalk™,
our hands-on Simplex applications magazine.

System integrators and consultants, beware! If you
are not using it's my Business with Simplex to solve
your problems, don’t be surprised when more novice
programmers solve that complex math, industrial
engineering, or business problem faster. We think
that you can cut your concept-to-development time
by an order of magnitude!

it's my Business (includes it's my Editor) - $695.00
it's my Business Demo Disk - $20.00
it's my Editor - $100.00.

Quest Research software is available through your local computer store or through mail
order from Quest Software Corporation at (205) 539-8086. 303 Williams Avenue,
Huntsville, AL 35801,

Value added resellers and dealers please contact Quest Research, Incorporated at
(800] 558-8088. 303 Williams Avenue, Huntsville, AL, 35801.

™

Quest Research Inc.

IBM is a registered trademark of International Business Machines. Macintosh is a trademark of Apple Corporation. it's my Business, it's my Word, it's my Graphics,
it's my Editor, it's my Home, it's my Voice, it's my Ear, it's my Statistics, Simplex, MouSim, Questalk, and the Quest logo are trademarks of Quest Research, Incorporated.
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by Hank Kee

ith the dog
days of sum-
mer upon us,
we have al-
ready wit-
nessed a
plethora of
personal
computing announcements this
year—each one with more desirable fea-
tures and at lower cost performance.
This technological leapfrogging leaves
us with the feeling that the more things
change, the more things stay the same.
The kingpin of the personal computer
market is still IBM, which sets the
benchmarks for all other comparisons.

Enter the Dragon

The technical information to date
on the XT/370 has been very sketchy.
Since its announcement late last year, it
has not been possible to view even a
demonstration unit. Deliveries of the
XT/370 have now started to trickle out
of the factory, and evaluation of this sys-
tem has just begun.

The XT/370 is sold directly by
IBM marketing. Their target customers
are the major corporations. The
XT/3701s an IBM XT with a mono-
chrome display and three additional cir-
cuit boards. The three boards consist of
the 370 processor card, a coprocessor
board containing 512K of memory, and
a 3277 adapter card.

The operating system for the
XT/370is a single-user version of
VM/CMS. VM is a virtual memory op-
erating system that permits a program
to address logical memory greater than
the available physical memory. CMS is
the conversational monitor interfacing
the user to the VM system; it coexists
with PC-DOS 2.1 for PC functions.

The 370 processor card contains
two customized Motorola 68000 MPUs
and an Intel 8087 floating-point chip.
The 68000 MPUs were developed joint-
ly by IBM and Motorola to emulate the
370. The 8087 coprocessor was incorpo-
rated for hardware floating-point func-
tions of the 370. This card is joined to a
second board containing 512K of mem-
ory, using 64-kilobit chips in its design.
More effective swap space would have
been achieved if 256-kilobit chips had
been used.

The 370 processor can address up
to 4 MB of logical memory with only
512K of real memory, even though
there is another 256K of memory on the
system motherboard. In PC mode, the
XT/370 addresses 640K of the total of
768K of physical memory. The stan-
dard XT/370 occupies all six of the

available XT long connector slots. That
leaves only the two short connectors for
other peripherals. In 370 mode, the
XT/370 references only the mono-
chrome screen. This is a very important~
point, because substitution of the color
graphics adapter into the unit would not
be possible. PC software requiring color
graphics could not be used.

The 3277 coaxial connector card
interfaces with the 3274 controller. It
does not connect directly to the 3705. In
370 mode, it will communicate with ei-
ther a VM host system or a TSO-based
MYVS host system, provided that the
host has had a remote file driver in-
stalled to let it talk to the XT/370.

The VM/CMS operating system
for the XT/370 is supplied on six disk-
ettes. Application software for this sys-
tem must be initially downloaded from
a VM host system. The primary focus
on the marketing of the XT/370 empha-
sizes new local application development
and as participation in a very loosely
coupled VM/CMS system.

The XT/370 is also designed to
compile Cobol programs for eventual
transport onto an MVS host system.
The relocated output file from such a
compilation can be uploaded onto the
host and then link-edited to run under
TSO. Almost all major corporations are
using MVS. This TSO compatibility
could greatly reduce the programming
development compilation demands on

the mainframe host.

There is an import/export facility
within the 370 VM operating system.
This permits the user to move data files
between PC-DOS 2.1 and VM/CMS on
the XT/370. The software licence to use
the VM application programs is a non-
recurring charge of $1000 per system.

Experimentation with third-party
components will be needed to maximize
the use of the six connector slots. It will
be a while before all current third-party
hardware and software vendor add-ons
can be verified. The unit list price is in
the low teens. Some cottage industry en-
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trepreneurs may not find this to be too

steep a price, since the overall competi-
tion will be much less.

-00S Window

L

The universal PG

Just as the 8” SS/SD floppy disk-
ette has become a standard for CP/M,
the IBM PC may very well continue to
be the all-purpose, universal PC—even
if IBM were to discontinue their present
PC model. The IBM PC accounted for
20.6% of the over $10 billion PC market
in 1983. An almost equal portion of the
market was made up of various IBM PC
clones.

Almost all new software develop-
ment today has its genesis on the PC.
The number of third-party manufactur-
ers is staggering, and the products cover
a multitude of functions. Many people
shop around and buy IBM PC clones
because the price differential to the hob-
byists can be significant. Thus, the num-
ber of manufacturers in the PC clone
business grows each day.

A question often asked in the PC
market today is: “What is a good IBM
PC clone to buy?” In this instance, the
question itself provokes a series of other

questions. The fundamental question is,
“What are you going to do with a PC?”
Remember that form follows function.

The answers have ranged from “ac-
quiring a modern day educational tool
for the kids™ (a likely story!) to “extend-
ing one’s knowledge of a dynamic tech-
nology.” People today seem to base
their purchase less on definitive logic
than on undefined therapeutic reasons.
Money does not seem to be an inhibiting
factor, even though the cost of a com-
plete system would be equivalent to a
healthy down payment for a family
automobile.

If your primary purpose is to use a
predetermined set of programs, then by
all means test those programs on a se-
lected number of IBM PC clones that
will meet your budget, as well as on
those offering desirable PC features. If,
however, you want to be able to run any
and all programs written for the IBM
PC as well as programs yet to be writ-
ten, then spend the few extra dollars and
buy the real McCoy.

If you are a hacker at heart—Ilike
me, for whom the PC is a tool for writ-
ing the next great commercial software
success (albeit an improbable
dream)—then any MS-DOS machine
would do. The PC should be an art me-

dium instead of an art form. Theoreti-
cally any program written under MS-
DOS should be relatively easy to
convert onto another MS-DOS system.
The operating system, in this case, pro-
vides the means of interchange.

Direct memory mapping

Many authors who write commer-
cial programs for the IBM PC use direct
memory mapping of the video to in-
crease operating speed. This, in turn,
propagates the IBM PC as a de facto
standard, even though there are many
fine clones and compatibles in the field
that have implemented MS-DOS.

Within MS-DOS, there exists the
ability to universally address the cursor
and thus maintain a fairly high portabil-
ity between the various personal com-
puters. With MS-DOS 2.0, you can is-
sue escape character sequences from
within your program that can be used to
control cursor attributes. On the IBM
PC, the escape sequences are issued
through function calls 1, 2, 6 and 9, and
require the extended drivers to be
brought in by including
“DEVICE=ANSI.SYS" as a part of
CONFIG.SYS.

Most users of the modern-day per-
sonal computer do not program, but

HAIN MENU

SELECT HASTER FILE
ST

DIRECTORY B:
BACKVSI  BAT
BASTEST BAS

PRODUCT MUMBER: 123456
PROCUCT MAME: Inverted Tweaker

19.23

Press (ENTER) to select t!
Press (ESC) to exit from this wenu.
Press 7 for help with the highlighted menu item.

|
| Computer:
AMBER SYSTEMS, INC. I -
1171 S. Sunnyvale-Saratoga Road Lt
San Jose CA 95129 | - Company
(408) 996-1883 ' Addre:
Copyright 1984 Amber Systems, Inc. I_‘Cit\'
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Don'tjust put your applications in windows—put windows in your

applications with VSI—the window manager.
VSl is a high-speed screen management tool. You can create up to 255
simultaneously active overlapping windows—large or small—for any

_— application program. Read to or write from any window and display them

18-27-83

9-15-83
11-87-83
11-87-83

ol B I Cut Development Time

QUANTITY OM HAMD: 18265
: 62.50 REORDER POINT: 2888

Free Demo Disk

Professional,and Wang PC.

with borders and user declared priorities. VSI is callable from any com-
piled language and supports all color and monochrome video attributes.

VSIs powerful primitives simplify your screen management chores
with a complete library of functions. And you can preview and edit your
screen layout before you actually program it.

But that’s only the beginning.

Our free hands-on demo disk will have you doing windows, too.
Return the coupon with $4.50 for postage and handling.

MasterCard or Visa accepted with phone orders only.

VSl is used with IBM PC, XT and compatibles as well as TI

I develop software for 8086/8088 based machines and [ want to do windows, too.
I'm enclosing $4.50 for postage and handling, Please send me your free demo
disk. My business card is attached. (Offer expires December 31,1984)
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prefer to use commercial packages. For
most of those who do write programs,
the language of choice is Basic. Unfor-
tunately, the various versions of IBM
Basic trap the cursor access calls and
prevent you from writing a program in
Basic to take advantage of standard MS-
DOS functions.

This incongruity of IBM is not lim-
ited to interpretive Basic. Both interpre-
tive and compiled Basics, as distributed
by IBM, suffer from syntactical differ-
ences. It still mystifies me why IBM,
with very few exceptions, continues to
distribute original software even when
problems have been properly identified
and presumably resolved. Are they try-
ing to tell us they always deliver perfect
PC software? Software is organic. It
should continue to grow in function
over a period of time.

Microsoft Basic

All is not lost, however. It is possi-
ble to install a copy of Microsoft inter-
| pretative Basic on the PC that is 100%
syntax compatible with the Microsoft
Basic compiler for MS-DOS. The
Microsoft versions of Basic will enable
you write screen cursor control Basic
programs that are portable.

So, if you want to write a program

under MS-DOS and also make it trans-
portable onto other MS-DOS systems,
here are a few pointers on how to ensure
screen compatibility.

The following is a list of equivalent
escape sequences, in Basic format,
which address the cursor:

print chr$(27)+"[r;cH"
;move cursor to the position
;spec’d by (r)ow and (c)olumn;
;similar to LOCATE
or chr$(27)+"[H"
;home if (r)ow
;and (c)olumn are not spec'd

printchr8(27)+" [#A"
;move cursor up # |lines
iwithout ;changing cols

print chr$(27)+"[#B"
imove cursor down # lines
:without changing cols

print chr$(27)+"[#C"
;move cursor # cols fwd

print chr$(27)+" [#D"
;move cursor # cols bkwd

print chr${27)+"[2J"
;erase screen; on |BM,
;Wang, and NCR PCs, cursor
iwill return home; on Rainbow,
seursor will return to its
;last original pos; thus

chr§(27)+"[2J";chr$(27)}+"[H"
;should be used to insure
;compatibility of clear
;screen and Home

printchr$(27)+"[k"
;erase from cursor to

;end of line

print chr$(27)+"#; .. ;#m"
;set screen attribute spec’d
;by parms: 0 = all attributes
;off; 1 = high intensity on
;(on the NCR PC it's low
;intensity); 4 = underscore

;on; 5 = blink on;
17 = reverse video.

The graphics facilities on the IBM
PC are extensive, and include choice of
colors on background and foreground.
See your equipment operations guide
for more information. It is interesting to
note that the Wang PC references a
Lear-Siegler ADM31a, the NCR PC
looks like a Hazeltine 1510, and the
Rainbow uses the VT 100 protocol as its
native means of screen cursor control.
Yet only a single copy of a screen-ori-
ented program needs to be written and
compiled once for all these systems. D

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

‘ GANGPRO-8" soos RS-232 PROMPRO-8" ‘

HIGH

THROUGHPUT

GANG PROGRAMMING
4,8, 12, 24, EPROMS at a time

UV ERASERS
QUV-T8™
- >

STAND-ALONE,

INTELLIGENT, EASY TO USE

Program & Verify ALL 5V 25 & 27
series EPROMS & ALL Micros:

8748/49/41/42/51/5568701,68705,38E70

FIFTH GENERATION
EPROM PROGRAMMERS

FROM

LOGICAL DEVICES, INC.
l-BOO-EEI PROM

da 305-974-0967

PRICES ; o

FROM: PRICE TODAY: $689"

$49.95 4 14 DAY MONEY BACK
ERASE 30 EPROMS GUARANTEE

* 128 K RAM
Buffer (64 K, STD)

* EPROM Simulation

# Terminal/Computer Mode

¥ Download/Upload Hex Files

PROMPRO-7™ $489
* 32K RAM
Buffer

Each generaﬂon dropped the price by $1000
| PROMPRO-8 Equivalent Price 5 Years ago: $5689

PAL
PROGRAMMERS"
PALPRO-1"§ 599

‘ AT A TIME! | PALPRO-2™ $1195 ’
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by lan F. Darwin
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his time out your
wandering UNIX
“ columnist talks

about sort utilities,
delves (very lightly)
into codes and ci-
phers, and improves
upon a few tips giv-
en in past columns.

101 uses for a live sort

When designing an operating sys-
tem, you have a great deal of power in
deciding how to build the sort utility.
For example, you can write a sort utility
capable of sorting only certain kinds of
files, or you can build one that can han-
dle any kind of text file, you can make it
simple to use, or you can design a com-
plicated control language which the
user must master to sort simple records.
To be low-class, you can leave it out en-
tirely, or charge extra for it.

The designers of UNIX had many
uses for a general sort program, so they
did not leave out the sort but provided a
simple, general-purpose one. This has
eliminated the need to build sort rou-
tines into every program written since
the system was released. (When sorting
must be done from within a program,
there is a library routine, gsort(3) for
the purpose). If you equip the operating
system with a good sort program and a
way to fit it into the input side of any ap-
plication, then it’s not a burden on users
if certain programs require that their in-
put be presorted; it also makes the de-
velopment of new programs considera-
bly easier. Added to this is the fact that
the UNIX mechanism for joining pro-
grams together, the pipe, is inherently
multiprogrammed (multiple UNIX
processes generated from a single key-
board command run simultaneously).

I was going to write about one of
the common examples of shell files us-
ing sort—a kwic index, a word frequen-
cy count, a spelling check
program—which I use in my introduc-
tory talk on UNIX. However, since
these have been described in the UNIX
literature by writers more able than my-
self, I decided to let our UNIX system
find some new examples for me.

I spent a few hours one weekend
writing a program to find all the shell
files on the system that were publicly
readable, contained printable charac-
ters, and contained the string “‘sort.”
Any user can do a fair job of this on
UNIX, since most files are readable by
everyone on the system. (Of course, you
can specify alternate protection for files
or change your own default if you are
preparing secret material.) I ran my

program on a medium-sized research
UNIX system (approximately 200 user
accounts) and it provided me with more
than 200 files meeting the above crite-
ria. Many of these, however, were invo-
cations of dsort, a part of the UNIX
typesetting package, or tsort, a program
for ordering object libraries. These oth-
er sort programs were eliminated. The
remainder used the normal system sort
in the following operations:

e Word frequency counts of the
general form

preparation | sort | unig

as described in the paper “Statistical
Processing of Text” by McMahon,
Cherry and Morris (Bell System Techni-
cal Journal, Vol. 57, Number 6,
July/August 1978). These operations
were used to look for unique words in a
text file; to see who used particular pro-
grams; to see how often they used them
(these programs automatically wrote
the name of the user into a file on each
invocation); to check for duplicate fig-
ure numberings in a large document;
and to check variable names used in the
source for a compiler.

One variation on this theme used
the Berkeley strings program to list all
the printable strings in an executable file
(.COM file in CP/M terms), then sort
them and check for duplicates. About
20K of wasted space disk space was
covered—a small amount relative to the
total size of the file space on that system.

® In conjunction with a disk usage
program, sorting users by disk space
used, in order to determine the biggest
users of disk storage (used both by the
system administrator and by one profes-

=

sor to look at his students). This func-
tion can be performed better by quot on
systems which provide that utility.

® In conjunction with strings and
grep to produce a sorted list of all the er-
ror messages that a particular compiler
can produce.

® In asystem in which one program
generates a table to be compiled into an-
other program, to sort the table so that
it’s easier to debug the second program.

@ To sort the entries in a table of




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, Chtcago Illinois 60614,
312/472-6659.

Mark
m Williams
Company
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INPUT/0OUTPUT TECHNOLOGY, INC.
25327 Avenue Stanford, Unit 113, Valencia, CA 91355 °* [B805) 257-1000

Uncompromising Additions to your S-100/IEE

12-BIT A-D-A CONVERTER PERIPHERAL SUPPORT
BOARD BOARD
Two .:IF-r"al SYNC/

B Channel D-A:

Bipolar V or Unipol »

rna"j\e—* Referenc : M roto Arega with +5 and
2 HAM 15/8 B l: Data

Transfar‘s via IO or M ory Mapped

AST, P/N 52748-300-101

MULTI-PURPFPOSE

RGB COLOR GRAPHICS BOARD The BarTender is & stand-alone /0 Pro- PROTOTYPRPING KIT
Programmable resolution up to 512 x 512 cessor that reads and prints Most common
pixels with ocal video planes and on-board Bar Codes. Includes bi-directional reading,
graphics processor or mapper allows 16 wand interface, clock/calendar with b

rs from a palette of 4096. Light pen Extensive documentation and software

AET,S2748-500-101 Without Wand

AGT, P/N BE748-300-101 AET,B52748-500-201 With Wand P/N 52748-450

ALSO AVAILABLE: MULTI-FUNCTION I /0 BOARD, SMART PROTOTYRPING KIT, 128Kx8/84Kx18 BTATIC RAM MODULE
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Continued from page 24

commercially available cross-compilers
which are—by environment, by target
and by vendor—to produce several re-
ports from the same file.

® In conjunction with a text editor
to produce a table of contents for a large
document.

We'll discuss sorting a few more
times in this column. Not all of these ap-
plications are part of what one usually
calls word processing, but each involves
word manipulation. I repeat my point
that the designer of a utility ought not to
build in too many assumptions about
how the tool will be used, in order to al-
low the tool to be used in the widest va-
riety of circumstances. The diversity of
applications found on one system for
the UNIX sort makes it clear that the
designers of this program had the right
idea in mind.

W

Simple ciphers made simpler

A major chocolate company re-
cently ran a series of advertisements
concealing how their chocolate bars are
made. One of the ads presented a tele-
gram that purported to reveal the se-
crets “by popular demand.” The tele-
gram, of course, was encoded!

Everybody is familiar with
ciphers—they are usually simple substi-
tutions or transpositions of the charac-
ters in a text. The simplest ciphers, often
used by children to transmit secret mes-
sages to their friends, are not very resis-
tant to attack. For example, the
message:

rgh jldgw vwhs iru pdgnlqg
is made from the phrase
one giant step for mankind

by using a cipher letter that is three
places to the right of the clear letter in
the alphabet (convert a to d to go from
clear to ciphertext, or d to a to get from
cipher to clear). This particular kind of
cipher—just rotating the alphabet to the
left or right—is called a Caesar Cipher
after Julius Caesar, who is alleged to
have invented it.

On CP/M you would likely have to
write a Basic program to do simple ci-
phers. An easy way to perform ciphers
in UNIX (or CP/M with a UNIX-like
shell) is to use the tr command. The
above example was created with:

tr a-z d-za-c
which says “translate the letters a to z

into the letters d through z then a
through c,” which results in the transla-

tion given above.

Since the relative frequency of
characters is the same in the ciphered al-
phabet as in English (i.e., as many d’s in
the code as @’s in the clear text), you
should be able to map one to the other
simply by tabulating the frequencies of
letters in the ciphertext and using the ta-
ble as a guide by which to do your sub-
stitutions. The catch is that your sample
of intercepted ciphertext has to be large
enough for the count to be statistically
meaningful. It is well known that e is the
most common letter in English text, fol-
lowed by ¢, 0 and so on—the mnemonic
for the most common letters is the al-
most-pronounceable “etoain shrdlu.”

How can we get the computer to
help with the decryption? Getting fre-
quencies printed out is easy. Many ver-
sions of UNIX have a command called
freq that prints out a table of the fre-
quencies of all the characters in a text. If
you don’t have such a command, it’s
easy to write a simple C program to do
just about what freq does, but without
the fancy formatting. A program of this
kind might put out

19
7
c 5

o

and so on for a given text. Then it’s just
a matter of sorting the file on the fre-
quencies (you thought I'd forgotten
about sort, right?), eliminating the
numbers from the file and reassembling
the letters on a single line. If you sort the
file using

sort -rn +1

(do a reverse numeric sort, skipping one
field) you will get

e 57
t 40
i 35

and so on for some arbitrary text. Then
you can edit this file, and the commands

1,88/
1,8jp

sl

will remove the tabs and numbers and
join all the lines into a single line. This
line becomes one of the two arguments
to tr; the second is the English distribu-
tion of text.

tr "rwp,hxaoeclyidtgfskmnb(" \\
"etiosrahdn! fmpcubgwvgky"

(I can send a more complete public do-

s it
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aranteed for 00 P
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:af\md if not complelebj
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] S 00.

PHONE
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Please send me a
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Inmac Catalog Dept. 7P
l 2465 Augustine Drive

Santa Clara, CA 95051

*In California, call 1-800-547-5447 for your free catalog.
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DeSmet
C

The fastest
8088 C Compiler
available

FULL DEVELOPMENT PACKAGE
= C Compiler
= Assembler
* Linker and Librarian
* Full-Screen Editor
* Newsletter for bugs/updates

SYMBOLIC DEBUGGER

* Monitor and change variables by
name using C expressions

* Multi-Screen support for debugging
PC graphics and interactive systems

* Optionally display C source during
execution

* Breakpoint by Function and Line #

COMPLETE IMPLEMENTATION
* Both 1.0 and 2.0 DOS support
* Everything in K&R (incl. STDIO)
* Intel assembler mnemonics
= Both 8087 and Software Fioating Point

OUTSTANDING PERFORMANCE
Sieve Benchmark
COMPILE 4 Sec. RAM —
22 Sec FDISK
LINK 6 Sec. RAM —
34 Sec. FDISK
RUN 12 Sec. ‘

SIZE 8192 bies

DeSmet C
Development Package

To Order Specify:
Machine

0S O MS-DOS O CP/M-86
Disk O 8" O6%SS [O65% DS

WARE

CORPORATION

P.O. BOX 710097
San Jose, CA 95171-0097
(408) 736-6905

California residents add sales tax. Shipping: U.S. no
charge, Canada add $5, elsewhere add $15. Checks
must be on a US Bank and in US Dollars.
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ued from
main version of freq which optionally
outputs the tr format directly; if you're
on the UNIX net you can get it by send-
ing me electronic mail). I used the dis-
tribution of letters in “The UNIX File”
instead of English standard distribu-
tion. Immodest of me, I know. This will
give you a good start on cracking the se-
crets of chocolate bar manufacture. To
get it right, you will have to do some
careful editing on the second argument.

Of course, UNIX has many more
tools that are useful in dealing with ci-
phers. The standard erypt command
(and the encrypt subcommand of the
editor) use a variation of the “German
Enigma” routine, and the standard
password algorithm uses a modified
DES algorithm (see “Password Securi-
ty: A Case History” by Robert Morris
and Ken Thompson in Vol. 2B of the
standard UNIX manual set).

Any simple substitution cipher
could be cracked using the methods giv-
en here. Of course, the smaller the sam-
ple of ciphered text the less accurate will
be the frequency count produced. Some-
what more complex methods must be
applied to a transposition cipher, in
which all the letters of the clear text are
used, but are jumbled in a manner
which ensures that there is no simple re-
lationship between a cleartext letter and
the letter substituted for it, which is con-
text-dependent.

Minor enhancements

Changes made to UNIX by AT&T
have eliminated some of the minor sug-
gestions I have made. For regular read-
ers with System III or V UNIXes, I of-
fer the following: what I said about
using case instead of test in shell scripts
is no longer true on System V, since test
is now built into the shell. I presume
that this was done as an efficiency
move—I just hope it was not the begin-
ning of a plan to build all the commonly
used commands into the shell. Henry
Spencer, a University of Toronto UNIX
guru, suggests that a good test to use for
developers in deciding what goes into
the shell is this: programs whose startup
time is long compared to their running
time might be put into the shell for per-
formance reasons; others should not.
Thus test and echo (which is in the
SVR2 shell) are good candidates, but
cat is not (although it’s used often in
shell files) nor are ed, Is, or other utili-
ties.

And my kludge for putting \r into
your L.sys file has been replaced by a
better kludge. The System III terminal
driver allows you to turn on and off var-
ious mode settings selectively. Here is a

way to get a real \r into a file:

$ ed file

«2p

Line with \r in it.
«Istty -icrnl

!

*s/\\r/<CR>/p*J # type RETURN

key

in it.h \\r # line now has
\\r, prints
funny

|~

Line with \\r in it.
«lstty icrnind

!

W

240

*q

Once you have entered the funny
“.icrnl” mode, the system no longer
translates \r to \r\n (CR to CR-LF)
on input. This allows you to enter a \r
into a file, but you have to type the \n at
the end of each line manually. So you
type < NEWLINE > (shown as
CTRL/J) at the end of each line. If you
forget, the cursor will just sit at the left
margin after you type a command. Just
type a CTRL/J or <« NEWLINE) to
have this command processed. And get
back to “icrnl” mode as quickly as pos-
sible, as I've done in the example.

The System I1I/V terminal driver
has jillions of options and is incompati-
ble with Seventh edition and Berkeley
UNIX. But it does have some useful fea-
tures; this is one of them.

Please feel free to send questions or
comments. Addresses for regular mail
and electronic mail are given below. I
can’t always answer immediately, but I
will get back to you, and I'm always
glad to hear from readers with com-
ments either on the column itself or on
their reactions to particular UNIX sys-
tems or products.

Corrigenda

Two typos traumatized my June
’84 column. On page 29, in the quota-
tion from Dennis Ritchie, change “it is
incredibly difficult” to “it is an incredi-
ble difficulty” (these are not his exact
words, which the editors apparently
considered impolite).

And at the top of the next column,
change the closing quotes to opening
quotes. The sentence beginning “The
kernel is the only 1TNTX code that...”
should thus be shown as starting the
quotation from Ken Thompson, which
continues on into the next paragraph.

Microsystems apologises to both
gentlemen for any inconvenience this
may have caused.

Write to Tan Darwin, Box 603, Station F,
Toronto, Ontario, Canada M4Y 2L8.

Ifyou have UNIX mail access to the
UUCP network, you may contact me at
ihnp4!darwin!ian.
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SOFTWARE DEVELOPMENT TOOLS
“One-Stop Shopping”™

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.

Our 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.”

URsvys

60 ABERDEEN AVENUE
CAMBRIDGE, MA 02138
(617) 491-4180

COMPILERS

VAX, PRIME
8086/88

PASCAL
COMPILERS

VAX 68000
PDP-11, LSI-11 16000
PRIME 8086/88

FORTRAN
COMPILERS

VAX 68000

16000
PDP-11, LSI-11 8086/88

(4
ASSEMBLERS

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

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

SIMULATORS

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,
Ill, 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.

/UNIX NATIVE TOOLS

L ]

PACKAGE

NATIVE ASSEMBLERS FOR 68000s
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; IBM/PC, VM/CMS, AND IBM 370 ARE INT'L BUSINESS MACHINES; VAX, PDP-11, LSI-11, VMS, RSX,
AND RT-11 ARE TRADEMARKS OF DIGITAL EQUIPMENT CORP; CPM B8K IS DIGITAL RESEARCH'S; PRIMOS IS
PRIME'S; UNOS IS CHARLES RIVER DATA'S; IDRIS IS WHITESMITH'S LTD.
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recently purchased two Sie-
mens FDD-200-8 floppy disk
drives. These are double-sid-
ed drives with a formatted ca-
pacity of over 1 MB each.
Since these are available for
around $240 each, I figured
that this inexpensive upgrade
would put off the day when I would
eventually have to add a much more ex-
pensive hard disk. In theory, the swap
should not be difficult. In practice, how-
ever, there are enough “gotcha’s” that
you can end up seeing not only double
storage capacity but double everything,
if you don’t plan ahead and find out
what you are getting into. The possible
problems fall into three categories: me-
chanical, operating system, and
format/test programs.

Mechanical

If your single-sided drives are of the
same make as the new doubles and your
cabinet was made for them, you should
have no mechanical problems. Howev-
er, if you are a Shugart user, you should
know that the dc and ac power connec-
tors are on the left side of the Shugart
drives, but on the right side of the Sie-
mens. This in itself may require length-
ening the cabling between the power
supply and at least one of the drives.
You will either have to get a new set of
3-pin and 6-pin Molex connectors
(which are not easy to find), or prepare
to patch about 6” of wire into each con-
ductor. The ac connector may also be a
different type.

A more annoying problem is that
the ac power connector is mounted so
far to the rear on the Siemens drive that
the cable connector does not clear the
power supply wall of a cabinet made for
Shugarts, so you may have to remount
this connector in a different place.

Operating system

If you are lucky, your disk control-
ler manufacturer will have provided
source code for your BIOS, and will per-
haps even have included conditional as-
sembly directives for changing the
BIOS to accomodate double-sided
drives. If you are luckier yet (a Tarbell
or Delta user), your BIOS will be capa-
ble of reading the first sector of an
unlogged disk and determining the
number of sides and the density auto-
matically. In the case of the Tarbell con-
troller, this is done by reading the boot
sector (side 0, track 0, sector 1) and ex-
amining the byte at offset 7Eh from the
start. The value found there is OE5h for
an SS/SD disk, OE7h for DS/SD,
0DDh for SS/DD 51 x 128, 0DEh for

SS/DD 16 x 512, 0DFh for DS/DD 51
x 128, or ODCh for DS/DD 16 x 512. If
this mechanism is not present in your
BIOS, then side/density determination
is done by reading a sector ID Address
Record and examining the second and
fourth bytes, which specify number of
sides (0=single, 1 =double) and num-
ber of bytes per sector (0=128, 1=256,
2=512, and 3=1024), respectively.
More on that later, however.

If you are picky about format, and
want a format not supported by your
controller manufacturer, you will have
to make more extensive modifications.
Any sector size greater that 128 bytes
will require you to use some kind of
buffering, perhaps incorporating the
Digital Research blocking/deblocking
routines. An article explaining these
was published in the February 1984 is-
sue of Microsystems. In addition, you
will almost certainly have to write your
own formatting program—and this
brings us to the whole question of which
format to use and how to implement it.

Which format?

The easiest double-density format
to implement is almost certainly 51 sec-
tors per track with 128 bytes per sector.
If you go to double-sided disks, you
have the choice of doubling either the
number of sectors per track (odd sectors
on one side, even on the other) or the
number of bytes per sector—the latter
will require deblocking. In either case
you have a capacity of 979,200 bytes
(excluding the system tracks). This is
only 6528 bytes per track per side,
whereas the theoretical maximum
would be 10,400 in a single sector. That
would be impossibly inefficient in terms
of allocation block siZe, but we can find
a format that gives us a good tradeoff
between maximum capacity and maxi-
mum utility. Nine sectors of 1024 bytes
give us 9216 bytes per track per side (or
1,228,800 total both sides), and 16 sec-
tors of 512 bytes vield 8192 bytes per
track (1,228,800 total both sides) which
is a good compromise. Again, we shall
have to use the blocking/deblocking
routines in our BIOS. The sacrifice in
capacity is offset by (some people say)
more reliable performance. The gaps be-
tween sectors can be slightly larger, and
if a sector does become unreadable, only
half the amount of data is lost.

Formatting the disk

If you want to use any format other
than those supported by your disk con-
troller, you will probably have to write
your own formatter program. When I
realized this, I looked around for mod-
els, and found none. Enquiries at the
computer club elicited replies such as
““Oh, formatting is easy!” . . .but nobody
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could remember having written one. I
did not have source code for the
formatter supplied with my
Versafloppy. I did not hear, until a few
days ago, about public domain
formatters (FORMAT, FORMATO91
and DFORMAT, available on Tarbell
Public Domain Disk #2, at $10; and
DFOCO, a format/copy program for
Tarbell and Delta controllers on Vol. 38
of the CPMUG library—reputedly bug-
gy but worth study). 1 therefore had to
start from scratch, using information in
the Western Digital 179x spec sheet,
and decided to write the program in
Forth, using the F83 Model version of
the FORTH 83 Standard written by Mi-
chael Perry and Henry Laxen, which is
available in the public domain. There is
no space to describe that program here,
but I will send a listing to anyone who
requests it (but please send a stamped
addressed envelope with your request).
It is more relevant to describe the func-
tions that a formatter must perform.

The setup routines are nearly as im-

portant as the writing routines. Setup
should provide facilities for selecting
the drive in which the blank disk is to be
formatted. Some formatters insist that
drive A: be used; this means that the
system disk must be removed and re-
placed with the blank disk—a most er-
ror-prone and dangerous proceeding,
especially if adequate warnings are not
provided! Setup should also allow selec-
tion of single/double sides, DMA /non-
DMA data transfer, and standard sin-
gle-density format as well as several
double-density format(s). Above all,
there should be good handling of erro-
neous responses—none of this nonsense
about aborting if you reply ‘y’ instead of
‘Y’ after several correct responses! Case
should not matter, and potentially dan-
gerous actions should bring up conspic-
uous warnings and perhaps ring the ter-
minal bell also. If you don’t pay
attention fo these points, you can lose a
lot of files!

Data stream

The data stream that must be writ-
ten to each track on the blank disk is
shown in Table 1 for four commonly
used formats, and consists of eight sec-
tions. The Western Digital controller

Table 1. Track information for four typical formats

IBM compatible non-IBM
SD DD DD DD
Fields 26 x 128 26 x 256 51x128 16 x 512
Preindex Gap 40 x OFFh 80 x 4Eh 16 x 4Eh 16 x 4Eh
Index Mark OFCh OFCh OFCh OFCh
Gap 1 26 x OFFh 50 x 4Eh 16 x 4Eh 16 x 4Eh
6 x 00 12 x 00 9 x 00 9 x 00
3 x OF5h 3 x OF5h 3 x OF5h
ID Record:
IDAM OFEh OFEh OFEh OFEh
Track # XX XX XX XX
Side # XX XX XX XX
Sector # XX XX XX XX
Sector Length 00 01 02 03
OF7h OF7h OF7h OF7h
Gap 2 11 x OFFh 22 x 4Eh 22 x 4Eh 22 X 4Eh
6 x 00 12 x 00 12x 00 12 x00
3 x OF5h 3 x OF5h 3 x OF5h
Data Record:
DAM OFDh OFBh OFBh OFBh
128 x OE5h 256 x OESh 128 x OE5h 512 x OE5Sh
OF7h 0F7h OF7h OF7h
Gap 3 27 x OFFh 54 x 4Eh 16 x 4Eh 16 x 4Eh
8 x 00 8 x 00
3 x OF5h 3 x OF5h
Gap 4 OFFh 4Eh 4Eh 4Eh
til INTRQ  till INTRQ till INTRQ  till INTRQ




chips (type 179x) interpret bytes in the
range OF5h through OFDh as instruc-
tions to perform an action such as pre-
setting the CRC generator, writing two
CRC bytes, or writing a different byte
with a special, easily identifiable clock
pattern.

In all of the gaps, the number of
bytes shown is the minimum recom-
mended by Western Digital, except that
gaps 1 and 3 must contain exactly three
bytes of A1 with missing clocks.

Because there is very little time for
computation during writing, it is usual
to establish a buffer into which the req-
uisite number of bytes are placed before
writing starts. This allows one to use the
Write Track command provided on the
Western Digital controller chips. The
sequence of steps required is then:

1. Lay out the data and gap infor-
mation for a complete track in the
buffer.

2. Execute the Write Track
command.

3. Transfer the data from RAM to
the controller chip as requested by the
chip (if DMA transfer is used, this is
done by the DMA controller chip).

Items written at start of track
1. Preindex gap. Upon detection of

the leading edge of the index pulse,
write the preindex gap.

2. The Index Mark, indicating the
start of the track, is OFCh for all for-
mats, but the chip writes it with a spe-
cial clock pattern.

3. Gap 1 separates the Index Mark
from the Sector ID record.

ltems written for every sector

4, Sector ID record. Five bytes fol-
lowed by two CRC bytes. The ID Ad-
dress Mark (IDAM) is OFEh for all for-
mats. This byte causes the chip to preset
the CRC generator. Track number is
updated after writing.

The side number is initially 00, up-
dated to 01 when all sectors on the first
side have been written. The sector num-
ber is updated after writing. Sector
Length can have only five values:
00=128 bytes, 01 =256 bytes, 02=512
bytes, 03= 1024 bytes, 04 =2048 bytes.
OF7h in the data stream instructs the
chip to write two CRC bytes.

5. Gap 2. In MFM (double densi-
ty), OF5h in the data stream causes the
chip to write 0A 1h with a special clock
pattern.

6. Data record. The Data Address
Mark (DAM) presets the CRC genera-
tor. The OF7h in the data stream causes

the controller chip to write two CRC
bytes.

7. Gap 3 separates a data record
from the following sector ID record.
The program loops back to item 4 until
all sectors of the track have been writ-
ten, at which time it drops through to
item 8.

Gap 4

8. Gap 4 is specified by Western
Digital as 374 bytes for SD and 722
bytes for DD. In practice, writing of
Gap 4 continues until detection of the
leading edge of the index pulse gener-
ates INTRQ (interrupt request).

At this time Gap 4 is terminated.
On a double-sided disk, the second side
is written. Finally, the head is stepped to
the next track; depending on the step-
ping speed, one or more revolutions of
the disk may be needed before the drive
and chip are ready to write the new
track. o

The “CP/M Bus” is intended as a forum
on CP/M topics. Readers are encour-
aged to give us feedback in the form of
questions, comments, and suggestions for
other topics. Please write to: Randy
Reitz, 20W440 Emerald Green Dr. Unit
A, Warrenville, IL 60555

Use ALL the Power of Your

MS-DOS, IBM PC-DOS, or CP/M-80 System
with UNIX-Style Carousel Tools

ch “CP/M” “MS-DOS” <doc >newdoc
diff newdoc doc | more
ed newdoc

kwic newdoc | sortmrg | unig | unrot >index
make -f makdoc ndx

Carousel Tools and Carousel ToolKits are trademarks of Carousel
MicroTools, Inc. CP/M is a trademark of Digital Research; IBM is a
trademark of International Business Machines; MS is a trademark of

MicroSoft; UNIX is a trademark of Bell Laboratories.

complex tasks.

handling.

ORDER YOUR TOOLKIT TODAY.

CALL OR WRITE:

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

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

TOOLS FOR PC/MS-DOS 2.x AND CP/M-80 are available
now. The DOS ToolKit is $149. The CP/M ToolKit is $249
and includes a shell to provide pipes, redirected 1/O,
and scripts. Source code is available for $100 more.

@CAROUSEL MICROTOOLS, INC.
609 Kearney Street, El Cerrito, CA 94530

{415) 528-1300

CIRCLE 5 ON READER SERVICE CARD

33




by Dave McCune

34 Microsystems August 1984

“And the Lord came down to see the city
and the tower, which the sons of men had
built. And the Lord said, ‘Behold, they
are one people, and they have all one lan-
guage; and this is only the beginning of
what they will do; and nothing that they
propose to do will now be impossible for
them. Come, let us go down, and there
confuse their language, that they may
not understand one another’s speech.” ”’
And so, the Lord created computer
graphics

raphics is the

speech of comput-

ers. CRTs, printers,

and plotters are the
_machines’ mouths.
The speech ranges
from the grunting
reticence of CP/M
and MS-DOS to the effusive elegance of
Lisa and Macintosh. Like the sons and
daughters of Babel, though, these ma-
chines and their programs jabber con-
fusedly in many tongues, each a poten-
tial poet speaking only to a mirror.
There is no common graphics language.

Change is afoot, though. Graphics
standards are slowly emerging. Like
new towers of Babel, they are monu-
ments to the power of communication.
Some of these new standards may be
smashed and scattered by the Lord of
the marketplace, but others will survive
and rise.

For the next few months, this col-
umn will be devoted to describing
graphics standards, one each month.
The purpose is not to make you an in-
stant expert in a standard’s use. Instead,
we will try to describe the purpose, po-
tential, strengths, and weaknesses of
each of the standards. You may not be a
sophisticated user of a new graphics
standard after you read one of these col-
umns, but you should know enough to
decide whether to spend the time and
energy to learn to use it.

The first standard in the series is
also the simplest: it describes how to
manipulate alphanumeric characters on
CRTs and hardcopy devices.

It is easy to overlook the fact that
alphanumeric characters are graphics
elements, just like arcs and rectangles.
In fact, one of the first computer graph-
ics standards was the American Stan-
dard Code for Information Interchange
(ASCII), which associated each of the
128 possible combinations of 7 bits with
one alphanumeric character, punctua-
tion mark, or simple formatting opera-
tion (such as carriage return or horizon-
tal tab).

Because it enables computers to ex-
change data, the ASCII standard may

be the most important agreement in the
history of computing. But ASCII pro-
vides only very simple ways to format
an alphanumeric display. The only way
to put, say, an ‘x’ in the middle of a
blank line is to enter enough spaces or
tabs to move the cursor (or printhead)
to the middle of the line, which is both
clumsy and inefficient. And for video
displays, ASCII provides no means of
moving the cursor up the screen, in or-
der to set up and fill in fields. ASCII
also does not define text attribute com-
mands such as reverse video, blink, dou-
ble-height text, and so on.

Before we go on to examine a set of
formatting control functions that ad-
dress these issues, a bit of background
concerning computer display devices is
in order. The traditional mainframe or
minicomputer configuration consists of
a smart host computer connected to one
or more dumb video terminals and
printers. The video terminals consist of
a CRT, video RAM, a character genera-
tor, and video refresh circuitry. In order
to update the video display, the comput-
er sends data bytes over a communica-
tion line (usually an RS-232 async line).
Each byte represents an ASCII charac-
ter, and the terminal arranges each in-
coming byte in video RAM for display.
As the user enters data at the keyboard,
each byte is sent back to the host. The
host interprets the inbound byte and
echos it back to the terminal, which
then displays it on the screen. DEC’s
VT-100 video terminal is a common ex-
ample of this type of display.

This configuration of host/termi-
nal has a number of implications. First,
updates to the video display can only oc-
cur as fast as data can be transferred
over the communications line connect-
ing the terminal and host. Even at 9600
bps, it takes more than 2 seconds to fill a
25-line by 80-character screen this way.

Second, if each character entered at
the keyboard must be processed individ-
ually by the host’s terminal driver and
later (as is often the case) sent back to
the terminal, the host wastes much time
servicing character I/0 on its commu-
nications ports.

Third, and most interesting to us,
the storage of user data in the host’s
RAM must remain totally separate
from the organization of data in the ter-
minal’s video RAM. An application
cannot create a video display by directly
storing its working data structures in
video RAM. Even worse, the applica-
tion can only transfer data from the
working host RAM to the terminal’s
video RAM at relatively slow speeds.
Finally, in the case of most dumb termi-
nals, the host cannot address video
RAM directly.

In order to clarify this third point,
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Now you can get the instantaneous response, massive storage,
and easy operation of a hard disk in a truly affordable desktop computer
system—the Morrow MD-11! At $2995, it's less than many floppy disk
computers!

The Morrow MD-11 comes complete with monitor, keyboard,
and computer with 11-megabyte hard disk and 384k backup floppy disk drive.
Plus, the MD-11 price includes over $1200 worth of name-brand software:
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we can compare our dumb terminal to
the display generation process used on
the IBM PC. In the PC, as in many
modern micros, the video display is very
closely integrated into the computer
package. The functional elements tend
to be the same, but the communication
between the host (i.e., the CPU and its
RAM) and the video RAM is much
faster. Data is moved into video RAM
over the micro’s bus at blindingly high
speeds. Further, the IBM PC can ad-
dress specific bytes in video RAM. If
the programmer knows how the se-
quence of bytes in video RAM maps to
the character cells of the video image, he
can manipulate the location of charac-
ters on the video image by simply mov-
ing bytes around in video RAM—and
he can do this at very high speeds. On
the PC, further, video RAM is dual-
ported, so the video display circuitry
can read bytes from this memory at the
same time that the microprocessor
reads and writes bytes. In fact, with a bit
of clever organization, a programmer
writing a word processor can arrange to
have the arrays which make up the on-
screen lines of text exist only in video
RAM. Thus, as the program manipu-
lates the data, the video image is instant-
ly updated as well.

The advantage to the very open re-
lationship between the PC’s video dis-
play unit and the CPU is that applica-
tions can quickly and directly
manipulate the video display; the disad-
vantage is that applications which do
this are very hardware specific. A pro-
gram that directly addresses specific
bytes of PC video RAM is not likely to
run on any computer other than the PC
and very good clones.

A higher-level, less hardware-spe-
cific video interface is needed. The soft-
ware that provides this interface insu-
lates an application from the need, say,
to address specific video RAM bytes or
to set specific video attribute bits. The
application need only invoke a high-lev-
el command, such as ‘put cursor at row
10, column 15.” Manipulations of video
RAM are irrelevant to the application.

There are two basic approaches to
this high-level video interface. The first
is to standardize calling conventions for
a set of subroutines that provide the re-
quired graphics functions on a variety of
computers. We could provide a library
of C subroutines for various machines;
one of the subroutines might be called
set__curs and require two integer argu-
ments, the row and column of the in-
tended cursor position. As long as this
standard subroutine existed on any
computer, then our application could
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position the cursor in the same manner
on very different computers. A major
problem with this approach (which we
will discuss in greater detail in future
columns on other graphics standards) is
that we must provide each target ma-
chine with library subroutines for all the
popular programming languages. Fur-
thermore, the calling conventions need
to be identical for all the languages.

A second approach is to extend the

i

primitive ASCII display driver included
in most video display units and printers.
Nearly all computers provide a simple,
byte-oriented interface to ASCII output
devices, e.g., Basic’s PRINT and C’s
putchar. When we use this simple inter-
face, we are actually passing bytes to the
output device driver, which does the
work of creating the proper display.

Suppose, however, that we extend
this device driver so it can do more than
simply output a character to the screen
and then advance the cursor one cell.
We could agree that certain sequences
of bytes, when sent to the driver, should
not be displayed, but should be inter-
preted as formatting commands. If we
agree, for example, that the four-byte
sequence ‘1Bh, 5Bh, 32h, 4Ah’ means
‘clear entire video screen,” and if our
video driver can interpret and execute
this sequence, then we can clear the
screen by simply outputting these bytes
using the PRINT or putchar calls. As
long as the video driver on a particular
machine has been extended to interpret
these formatting sequences, applica-
tions on different machines and in dif-
ferent languages can easily manipulate
graphics output devices in predictable
ways.

The extended device driver can
work just as well on the integrated
host/VDT of the typical microcomput-
er as it can on the separated host and

terminal typical of mainframes and
minis. An application that interfaces to
this extended graphics device driver is
oblivious to the physical configuration
of the computer system: the same dis-
play I/0 code that manipulates the VT-
100 display could work on the IBM PC.

In 1979, the American National
Standards Institute (ANSI) adopted a
set of control sequences that defines a
wide range of formatting capabilities for
ASCII display devices. The specifica-
tion is officially designated X3.64-1979,
and is entitled “Additional Controls for
Use with American National Standard
Code for Information Interchange.”
Some microcomputer and terminal
manufacturers have adopted part of this
standard. The ANSIL.SYS video device
driver provided by IBM for optional use
on the PCis based on X3.64-1979, as are
the formatting controls provided by
DEC on its VT-100 terminals.

X3.64 manipulates and enhances
the 7-bit characters described in the
ASCII standard (X3.4-1977), but does
not define any so-called ‘character
graphics,” such as the horizontal and
vertical lines provided on some termi-
nals for drawing menu borders, graphs,
and so on. (There is no current standard
which defines these simple character
graphics. I wish there were.) X3.64
deals only with the positioning, editing,
and formatting attributes of ASCII
characters.

The standard is intentionally very
broad and provides functions useful on
“two-dimensional character-imaging
input-output devices.” These devices
can include CRTs, printers, line print-
ers, microfilm printers, bit-mapped
typesetting terminals, and many others.
Some functions, such as erase to end of
display are obviously impossible to im-
plement on non-buffered hardcopy
printers. Any current implementation
of X3.64, therefore, will be a subset of
the functions covered by the standard.
When you investigate an X3.64 imple-
mentation, you must carefully check
which of the specific control functions
are provided. As we shall see when we
compare the IBM PC and DEC ver-
sions, implementations vary widely.

Table 1 lists a selection of the X3.64
control functions. A short mnemonic
code is attached to each function (e.g.,
CUP, for cursor position.) Note that the
mnemonic is merely a label for the func-
tion and is not the actual string of bytes
that is sent to the X3.64 driver.

The actual string of bytes consists
of an escape sequence. This is a tech-
nique used to encode non-ASCII con-
trol functions using only those charac-
ters contained in the ASCII set. This
‘code extension’ technique is described
in another ANSI standard, X3.41-1974.




Table 1. Representative sample of X3.64-1979 functions

Name Description Code format
Cursor movement
CBT Curs Bkwd Tab CSI Pn 5Ah
CHA Curs Horiz Abs—to spec’d pos in cur line CSI Pn 47h
CHT Curs Horiz Tab—tab fwd CSI Pn 49h
CNL Curs Next Line—to beg of nth subseq line CSI Pn 45h
CPL Curs Preced Line—to beg of nth preced line CSI Pn 46h
CUU Curs Up—up n rows of cur col CSI Pn4lh
CUD Curs Down—down n rows of cur col CSI Pn 42h
CUF Curs Fwd—forward n cols CSI Pn 43h
CUB Curs Bkwd—back n cols CSI Pn 44h
cup Curs Pos—set curs at spec’d row and col CSI Pn 3Bh Pn 48h
CPR Curs Pos Rpt—ret cur curs pos to host. CSI Pn 3Bh Pn 52h
NP Next Pg—display nth pg fwd CSI Pn 55h
e Preceding Pg—display nth preced pg CSI Pn 56h
SL Scroll Left—scroll visible dsply left n cols CSI Pn 20h 40h
SR Scroll Right—scroll visible dsply right n cols CSI Pn 20h 41h
SU Scroll Up—scroll visible dsply up n lines CSI Pn 53h
SD Scroll Down—scroll visible dsply down n lines CSI Pn 54h
Edit visual display :
DCH Del Char—delete n chars at curs pos CSI Pn 50h
DL Del Line—delete n lines CSI Pn 4Dh
ECH Era Char—erase n chars (doesn’t shift) CSI Pn 58h
ED Era in Dsply—erase display, w/parm: O=frcurs CSI Ps 4Ah
to end, 1=={T strt to curs, 2=entire dsply
EL Era in Line—erase line, w/parm: O=fr curs to end CSI Ps 4Bh
of line, 1=fr strt of line to curs, 2==all of line
EA Era in Area—erase dsply area CSI Ps 4Fh
IL Insert Line—insert n blank lines CSI Pn 4Ch
Format effectors
HTS Horiz Tab Set ESC 48h (7-bit) or 88h (8-bit)
VTS Vertical Tab Set ESC 4Ah (7-bit) or 8Ah (8-bit)
PLD Partial Line Down—subscript ESC 4Bh (7-bit) or 8Bh (8-bit)
PLU Partial Line Up—superscript ESC 4Ch (7-bit) or 8Ch (8-bit)
HVP Horiz & Vert Pos—set curs pos to row and col CSI Pn 3Bh Pn 66h
spec’d
SGR Sel Graphic Rendition: 1=bold; 2=faint; 3=ital; CSI Ps 6Dh
4 =undscore; 5 =slow blink; 6="fast blink;
7 =rev video
Typesetting and composition controls
FNT Font Sel—sel up to 10 fonts for CSI Pn 3Bh Pn 20h 44h
SGR
GSS Graphic Sz Sel—set fnt ht CSI Pn 20h 43h
GSM Graphic Sz Mod—vert & horiz CSI Pn 3Bh Pn 20h 42h
Form Filling
SPA Strt of Prot Area ESC 56h (7-bit) or 96h (8-bit)
EPA End Prot Area ESC 57h (7-bit) or 97h (8-bit)
Miscellaneous
DSR Dev Stat Rpt: 0=rdy, no errs; 1 =bsy, try ltr; 3= CSI Ps 6Eh
err, try lter; 5=pls rprt stat; 6=pls rprt curs pos
DA Dev Attr—req/snd term ID CSI Pn 63h
MC Media Copy-—sirt/stp copy of incoming data 10 CSI Ps 69h
aux dev; e.g., Icl protr
REP Repeat—repeat preced char n times CSI Pn 62h
Modes
SM Set Mode—set 1 mode, per parm below CSI Ps 68h

(Table continued on next page)

[This well-written, thorough standard
should be required reading for all pro-
grammers. If you ever need to create
control or graphics functions exceeding
those provided by ASCII, X3.41 de-
scribes how to organize and invoke the
new functions. The NAPLPS graphics
standard described in “An Introduction
to NAPLPS” (Microsystems, July 1984,
pg. 54) is organized according to
X3.41]. The basic principle is that the
escape character (1Bh) is interpreted as
the beginning of a control function. The
particular function is defined by the fi-
nal character, which must be in the
range 30h to 7Eh. Thus the byte se-
quence “1Bh 40h” will be interpreted as
an extra control function, supplement-
ing the 32 standard ASCII controls in
the 00h to 1Fh range.

The X3.64 standard builds on the
X3.41 code extension technique and al-
lows a parameter list inside an escape se-
quence. The escape sequence ‘1Bh 5Bh’
is called a ‘control sequence introducer’
(CSI) and can be followed by a string of
parameters in the range 30h to 39h
(ASCII O to 9), separated by 3Bh
(ASCII *;’) and terminated with a final
character in the range 40h to 7Eh. (A fi-
nal character may also be preceded by
an ‘intermediate character’ in the range
20h to 2Fh.)

Symbolically, then, the form for an
X3.64 escape sequence can be:

ESC, F

or
EsSI B g B P e s E

where ESC = 1Bh, CSI = 1Bh 5Bh, F
is a final character, I is an optional inter-
mediate character, and P is a parameter.

To position the cursor (CUP) at
row 10, column 43, then, we send this
code to the X3.64 driver:

1Bh 5Bh 31h 30h 3Bh 34h 33h 48h
or, in the ASCII representation:
ESC [10;43H

Table 1 also lists the coding sequence
for the X3.64 functions.

¥3.64 functions

X3.64 provides eight basic types of
functions:

1. Cursor movement, Cursor Posi-
tion (CUP) described above belongs
here, along with functions to move the
cursor up, down, right and left. Also in-
cluded are functions to move to Next
Page or Preceding Page as well as to
scroll the display up, down, left and
right.
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These latter functions assume a ter-
minal which buffers more data than it
displays at any one time; i.e., the display
screen 1s a window into a much larger
display. This is a feature that would be
useful in a word processing or spread-
sheet application, since the host com-
puter could download several ‘pages’ of
data to the terminal at once. The termi-
nal might have enough intelligence to
manipulate this large chunk of data lo-
cally, sending it back to the host only
when the user was finished with it.

The scrolling functions are one of
the unfortunate weaknesses of X3.64,

since they only permit scrolling of the |

entire screen display. It is not possible,
for example, to create a ‘scrolling win-
dow,” i.e., a subset of the display screen
that can be scrolled without disturbing
the rest of the screen.

2. Editing of visual display. These
functions allow you to erase lines and
characters from the display, or to insert
blank lines and spaces.

3. Format effectors. These include
setting and clearing horizontal and verti-
cal tabs, super- and subscripting, the
normal ASCII format controls (carriage

Table 1. Representative sample of X3.64-1979 functions (continued)

Name Description Code format
RM Rst Mode—reset 1 mode, as per parm below CSI Ps 6Ch
IRM Insert-Replace Mode Parm = 34h
ERM Era Mode—reset: era only unprot areas; set: era Parm = 36h
all areas
HEM Horiz Edit Mode—reset: “del” or “‘ins char” shift Parm = 31h 30h
data fol curs; set: shift data preced curs
KAM Kybd Act Mode—reset: enab; set: disab Parm = 32h
GATM  Guarded Area Trnsfr Mode—reset: xfer only Param = 31h

unprot data; set: xfer all data

ESC = 1Bh; CSI (Cntrl Seq Introducer) = 1Bh 5Bh (7-bit) or 9Bh (8-bit);
Pn = num parm; Ps = sel parm (index into a parameter list). Note: this is a partial
list of the nearly 100 functions in the full X3.64 spec.

return, linefeed, etc.), and a function to
set graphics attributes of text such as
blink, reverse video, underscore, etc.

4. Typesetting and composition
controls. These functions are intended
primarily for bit-mapped graphics ter-
minals or phototypesetting equipment,
and can be used to specify character size
(in typesetting units called ““deci-
points™’); select one of several imple-
mentation-dependent fonts; change the
number of characters and/or lines per

inch; and justify, center, or hyphenate.

5. Form filling. This allows an ap-
plication to protect areas of the display
so that users can input data into unpro-
tected, blank areas only.

6. Device and software control
strings. The programmer can use vari-
ous delimiters to encode ASCII com-
mand strings intended to be read by a
program running on the target machine.

7. Miscellaneous functions. These
include a code to reset the local terminal

cENGLISH™ from cLINE:

The power of C.

* o

the ease of English.

cENGLISH is a 4th generation language based on dBASE II™ syntax. The
CENGLISH Transcompiler™ translates ¢cENGLISH to C and uses any C host

compiler to produce machine code.

¢ENGLISH is portable without modification to micros, minis, and mainframes.
cENGLISH offers data base and operating system independence.

Contact your local dealer for introductory offer including a credit of $700 to
existing dBASE II users and users of similar products.

R0 West Ontario
Chicago, IL 60610 (312) 944-4510

dBASE II is a trademark of Ashton-Tate.
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to its initial state (this state, unfortu-
nately, is not defined in the standard); to
command the local terminal to send all
further input to an auxiliary device,
such as a local printer; or query the local
terminal as to its current state (e.g., the
current cursor location).

8. Modes. The precise action of
many the functions is determined by
which of 19 modes is currently set. For
example, if Insertion-Replacement
Mode (IRM) is set, the insertion of a
new character causes all subsequent
characters to be moved one character
position to the right; if IRM is reset, a
new character overwrites the character
at the current cursor position. To give
another example, if the Control Repre-
sentation Mode (CRM) is set, incoming
control characters are displayed on the
screen. (A little-known ANSI standard
defines the graphic representation of all
33 ASCII control characters. Unfortu-
nately, most terminal manufacturers ig-
nore this standard—-called X3.32-
1973—and make up their own graphic
representations of control characters.
The IBM PC’s awful ““happy face”
graphics for O1h and 02h are an annoy-
ing example.) Modes are set with the Set
Mode and Reset Mode (SM and RM).

Given all of these whiz-bang func-

tions, why doesn’t everyone use X3.647
Basically, because X3.64 is not a very
good standard.

First, it is both poorly written and
badly presented. Compared with other
ANSI standards—2X3.41 on code exten-
sion is a good example—the language

here is scandalous. Try this sentence:
“In each structured capability described
private or experimental positions, or
both, are provided for implementors to
use without risk of negative impact by
later standardization.” Is this English?
And with a subject matter requiring
clear, typeset tables, we get uneven,
typewritten columns. It is ironic that

the committee which developed and
wrote this standard included represen-
tatives of IBM, DEC, and Xerox—
companies that would never have re-
leased documentation as shoddy as this.

Second, in an attempt to remain
hardware-independent, the standard
tries to be everything for everybody, and
succeeds in being little for anybody. It is
not reasonable to attempt to present one
complete, consistent, and coherent stan-
dard that satisfies the graphics needs of
every kind of hardware, from line print-
ers to bit-mapped typesetting terminals.
The purpose of a standard is not simply
to offer a collection of suggestions or
ideas to manufacturers of different
types of hardware, but to provide a clear
and concise yardstick against which
endusers can measure competing hard-
ware and with which programmers can
write code that is portable from, say,
one printer to another. As anyone who
has struggled with printer drivers for
Epsons, Okidatas, etc., is aware, a clear
and basic set of standard character/
printer functions would be a godsend.
Those functions may lurk inside the for-
est of functions provided by X3.64 for
the generic “two-dimensional charac-
ter-imaging input-output device,” but
they are hard to find.
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D E AL ER I N Q U I R 1 E S I NV I T E D
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DACDACDACDAODACDA%

Why treat
your S100
like abeast
of burden?

Qur new low cost Digital to
Analog Converter buys real-
time task capacity for heavy
users with industrial, commer-
cial, lab or studio systems.

Product features include: high
resolution, envelope generation,
automatic refresh and contains
up to 64 DACs.

call or write:

digital
multi-media
‘contro

(800) 443-0100 Ext.701
355 California Street, Suite 122A
Burlingame, California 94011

DACDACDACDACDACD.
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Continued from page 39

A more useful approach would be a
set of standards that explicitly defined a
set of functions for each type of device
currently on the market, e.g., dot-ma-
trix character printers, line printers, bit-
mapped color video units, and so on.
Moreover, the standards should careful-
ly define what a device should do if re-
quested to perform a function that is be-
yond the hardware’s capabilities.

Third, and most aggravating,
X3.64 either fails to deal with many fun-
damental issues, or leaves them to the
manufacturer’s discretion. We men-

tioned variable scrolling regions and
simple line graphics, which are ignored
by X3.64 and so implemented in totally
different ways on different terminals. In
fact, X3.64 offers a set of control se-
quences that are to be interpreted as pri-
vate codes for use by individual manu-
facturers. It is indicative of X3.64’s
problems that both DEC and IBM—
neither of whom supply unusually so-
phisticated capabilities on their mono-
chrome terminals—were forced to
make heavy use of these private codes.
Other missing features: shape and size
of cursor, color (the color functions de-
fined in the IBM PC’s ANSLSYS come
from a different spec, ISO 6429, by the

Thank
Heaven

We got a
// Guardian

/ Angel.™
%

“POWER
FAILURE”

Goodbye valuable data. Unless
you have a Guardian Angel uninter-
ruptable power source on duty.

Guardian Angel switches to 200
watts of backup power in 1/100 of a
second or less while alerting you of
blackout or brownout conditions. Its
rugged 12V battery gives you up to
six minutes (15 at half-rated power),
enough to save your data and shut
down your system if line power does
not return.

Guardian Angel is compatible with
virtually every major microcomputer
system, including Apple, IBM, H-P,
TRS-80, Xerox, Eagle and Osborne.
Its transient voltage suppressor
also prevents system damage from
power spikes.

Guardian Angel simply plugs in
between your power source and your
microcomputer. Its compact size
permits either desktop use or out of
the way placement.

Protect your investment: see
your R.H. Electronics
dealer today about
Guardian Angel
or contact us at
566 Irelan Street,
Buellton, CA
93427,

(805) 688-2047.

Guardian Angel*, with LED power staius
indicator, automatically saleguards data
from biackouts, brownouls for just §495.
New 800 watts "POWER ANGEL
Sfor large micro and minis or
multi-user systems.
Call for complete details.

RHELECTRONICS, INC.

‘Patents pending, UL histed, FCC approved, 240Vi 50 Hz
version available. Dealers and OEM inquines nvited
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International Standards Organization),
save and restore graphics attributes, and
definition of programmable keys.

Phrases such as ““not defined by
this standard” pepper X3.64. As an ex-
ample of an intentional but painful am-
biguity, we can look at what happens ifa
character is received by a terminal when
the cursor is already at the rightmost
column. X3.64 lists six possible imple-
mentation-dependent actions, such as
blocking all further input, causing the
cursor to disappear, wrapping around
to the next line, or “‘some other imple-
mentation-dependent action.” God help
the programmer [and the user—Ed.].
The standard should at least offer a
means of selecting among the options
via the Set Mode function.

All in all, it would be hard to write
a complex application, such as a com-
petitive word processor, that relied en-
tirely on X3.64 functions for terminal
I/0. This does not mean that we can do
without standards for I/O to various
kinds of printers and video devices. In-
deed, as multiterminal microcomputer
systems spread, standard functions for
driving remote video terminals are be-
coming as important to microcomputer
programmers as they have been in the
mini and mainframe world. But X3.64
is not the ideal standard. o

Dave McCune, Proteus Group, Inc., 195
Garfield Place, Brooklyn, NY 11215

Titles of the standards referred to in
this series are given below. They may
be obtained from: American Nation-
al Standards Institute, /430 Broad-

way, New York, NY 10018.

ANSI X3.4-1977. Price: $6
American National Standard Code
Sor Information Interchange

ANSI X3.32-1973. Price $5
American National Standard Graph-
ic Representation of the Control
Characters of American National
Standard Code for Information
Interchange

ANSI X3.41-1974. Price: $8
American National Standard Code
Extension Techniques for Use with
the 7-Bit Coded Character Set of
American National Standard Code
Jfor Information Interchange

ANSI X3.64-1979, Price: $17
American National Standard Addi-
tional Controls for Use with Ameri-
can National Standard Code for In-
Sformation Interchange
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Most Choose PC,
but
Most Need JC.

= ¥

PC, personal computer has become a
commodity product. It is just like a personal car.
It has limitations and problems. People expect PC
to do more than it can do.

JC is a growing computer. The superb
architecture can offer you painless expansion for
your organization. If your computer must be able
to grow as you grow, JC is your only choice.

JC computers have been available thru our
world-wide dealer network since 1979. The
installed base of computers is now reaching
10,000 units. Our latest addition features a multi-
user, multi-processor system, based on our 80186
master/slave processor modules. It runs under
TurboDos* 1.4 operating system with PC/DOS
emulation.

JC users agree that our computers truly offer
expandability, low cost, and high performance.

If you want to know more, contact us. Let one
of our professional dealers help you. They will
hold your hand until you get solutions, not
problems.
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= _ JC SYSTEMS

===  HIGH PERFORMANCE COMPANY

JC INFORMATION SYSTEMS, INC.
469 Valley Way
Milpitas, CA 95035
(408) 945-0318
TWX 910-381-7041

*TurboDos is a trademark of Software 2000, Inc.
*PCI/DOS is a trademark of IBM Corporation.
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Dear Sir,

Let me make some comments on
Andrew Bender’s review of MS-PRO in
the March 1984 issue of Microsystems.

He is quite right that you need the
hardware configuration as specified by
Computer House to bring the system
up, but converting over to other inter-
face hardware is not quite the problem
he portrays. At least not with the release
I received (version 2.3). Computer
House now supplies source for three
1/0 drivers—Console, Printer, and
Auxiliary. A quick change in port as-
signments and possibly in status masks
will get these drivers working with
most, if not all, CompuPro I/0 boards
and many others.

Bender states that a different con-
sole driver cannot be installed in the sys-
tem because it is part of the IO.SYS.
This is only partially true. Computer
House will supply the memory location
of the port addresses within I0.SYS to
allow a board like the Interfacer 1 or 2
to be fully used. These are easily
patched with DEBUG. Furthermore,
using the source for the Console driver
supplied, a new CON may be attached
via the CONFIG.SYS. The only draw-
back to this approach is that the sign-on

message is lost. This part of the sign-on |

message is sent to the System Support
Board.

Bender complains that MS-DOS
does not have a user-modifiable BIOS,
but that drivers must be attached by the
CONFIG.SYS file. This is an important
advantage of MS-DOS 2.0, since the
user can very easily add or omit drives
as required for a particular task. Fur-
thermore, any number of drivers of any
description, within memory limitations,
may be attached with user-supplied
names. He is right that drivers are much
more complex than in CP/M and are
difficult to debug.

Computer House claims that pro-
grams written for MS-DOS and PC-
DOS which don’t use “the graphics and
screen commands peculiar to the IBM
PC” should run under MS-PRO. There
are at least two further limitations that I
have encountered:

1. Buffers a little over 512 bytes un-
der PC-DOS are a little over 1024 bytes
under MS-PRO. Therefore, programs
that work up to limit of available memo-
ry on the IBM-PC may not work under
MS-PRO. Some programs require eight
or more buffers to work properly.

2. In the IBM PC implementation
of MS-DOS 2.0, there is a device driver
called ANSIL.SYS which emulates a con-
sole using the ANSI control sequences.
To write a full ANSI.SYS for a particu-

lar terminal is a major task, if it can be
done at all for some terminals.

MS-PRO has at least two serious
disk error-handling problems. The first
occurs if a 5.25" drive is accessed and a
disk is not present: then the system will
hang, requiring a hardware reset. The
second is that the system will try to
write to a write-protected 8" disk and
not know it!

I have on several occasions experi-
enced scrambled disk files for unknown
reasons.

With respect to the EPROM for
the Disk 1 supplied, it will support both
the CPU 85/88 and the CPU 86/87. It
does not support the CPU 68K. Also, it
will only work with Rev. F of the Disk
1. I believe that they now have a patch
for the Rev. D of the Disk 1.

Although MS-DOS still has some
problems, I am happy to have it. Fur-
ther updates, which cost very little, will
hopefully correct the outstanding
problems.

Robert H. Hamstra, Jr.
Electronics Consultant
669 Kirk Glen Drive
San Jose, CA 95133

Editor’s note:

News of two users groups came to
our attention recently:

EpsonConnection—Detroit, MI.
This is an international Epson computer
users group with approximately 4000
members. EpsonConnection is also as-
sisting in the formation of local users
groups, with approximately 250 such
groups already formed or in the forming
stages.

Membership includes access to a
unique RBBS network throughout the
country, plus a comprehensive 32-page
monthly publication. Membership dues
are $24/yr, payable in U.S. currency.
For information please contact:

Carolyn McCarthy
The EpsonConnection
P.O. Box 14027
Detroit, MI 48214

Another reader, Jeff Johnston from
Columbus, GA, has sent in the address
for INSUA (International North Star
Users Association). Dues are $20/yr.

INSUA
P.O. Box 2789
Fairfield, CA 94533

We are planning to update our di-
rectory of users groups in a future issue.
If you would like your group to be in-
cluded, please send full information to
Chris Terry, Technical Editor, Micro-
systems, One Park Ave., New York, NY
10016.




“dBASE ILis far; far better

than a shoehorn”

Rusty Fraser
President
Data Base Research Corp.

“We laughed when
our customers asked us
to put our minicomputer-
based real-time accounting
system, The Champion;"
On a micro.

“No way was it going
to fit, we thought.

“We’d have to create
our own database manage-
ment system and, even
then, it'd be a tight squeeze.

“Then we discovered

dBASEII, the relational database opers like Data Base Research become
management system for microcom- successful software publishers.
puters from Ashton-Tate.” For more about dBASE Il and

7l dB ASE II was a P erfe ct fit. ’” RunTime, contact Ashton-Tate

10150 West Jefferson Boulevard,

Culver City, CA 90230, (800) 437-4329,

ext. 217. In the U.K., call (0908) 568866.
For more about The Champion,

call Data Base Research at (303) 987-2588.

“dBASE Il is a program devel-
oper’s dream come true. The dBASE II
RunTime™ module quickly provided
us with the powerful text editing,
data entry speed and other ‘building
block’ capabilities we needed to
develop and deliver a new Champion
to our customers—the leading real- T
time on-line accounting system avail- [%I_ TON - | z ( | l ', .
able for a micro.”

The short cut to success. CIRCLE 32 ON READER SERVICE CARD
The dBASE II RunTime moduje dBASE Il is a registered trademark and RunTime is a trademark of Ashton Tate

The Champion is a trademark of Date Base Research Corporation

has helped a lot of program devel- © Ashronate 1953
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Public
Dom@in
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s of June, the
CPMUG library
appears to be static;
nothing has been is-
sued since Yolume
92, which came out
about a year ago.
, » The SIG/M and
PC Blue libraries, on the other hand,
continue to grow at the rate of several
volumes a month—June saw the release
of SIG/M Vols. 173-176, and PC Blue is
up to 53.

New release highlights

SIG/M Vol. 173 has a program
(80T86.CNYV) that translates 8080 as-
sembler source code to 8086 assembler
code as part of a Regular Expression
Compiler. Also, Yol. 175 is entirely de-
voted to CP/M-86 programs, including
MODEM901, Squeeze and Unsqueeze,
and a program that demonstrates
BDOS Function 47 for Chaining from
one program to another.

SIG/M Vol. 176 has some interest-
ing tidbits. New items include a library
of routines for CP/M Plus; more of
these routines will appear in future re-
leases. Another library contains rou-
tines for calculating dates in various for-
mats, using DRI’s base date of 1978.
Even more useful is a SUBMIT facility
that allows conditional statements. Up-
dated versions of Super Directory and
DU are also on this disk.

Books

A number of books, directly or in-
directly related to public domain soft-
ware, are addressed to nontechnical
readers, but may be valuable to the so-
phisticated user also because of the
wealth of information on large
databases.

Computer Communication Tech-
niques, by E.G. Bruner and Phil Wells
(Howard Sams & Co, Inc., 1983) is a
competent overview of hardware stan-
dards, basic principles of communica-
tions, and protocols. If you built your
own computer, you won’t find anything
new, but it’s the kind of book to recom-
mend to anyone who is just starting. It
was written before inexpensive and in-
telligent 1200-baud modems became
readily available, but it is a good book
for people who want just the basics.

Microcomputer Communications:
A Window on the World, by Barbara E.
and John F. McMullen (John Wiley &
Somns, Inc., 1983) concentrates more on
the software side. It appears to be ad-
dressed to the Apple user who wants to
access databases such as the Dow Jones
or the New York Times. Appendices list

vendors of terminal programs; bulletin
board systems; Telenet, Tymnet, and
Uninet telephone numbers for access to
timesharing systems; examples of how
you would use various databases pro-
vided by The Source; a CompuServe
database subject index; sample Dow
Jones data; and an alphabetic listing of
subjects for the Dialog Information Re-
trieval Service.

The Complete Handbook of Person-
al Computer Communications, by Al-
fred Glossbrenner (St. Martin’s Press,
1983), is a much more comprehensive
book of 324 pages. It covers all of the in-
formation in the McMullen book in a
great deal more detail. In addition, step-
by-step procedures are given for logging
onto various services and accessing
databases. A chapter on “What you
need, and need to know, to go online”
gives basic information for nontechnical
users on modems and how to choose
them. The last chapter gives basics on
communications, and tips on how to
handle some of the problems you may
encounter (such as transmitting control
characters); Appendix A has some trou-
bleshooting tips that are helpful in pin-
pointing troubles to equipment mal-
function or operator error. Clear,
readable, and valuable to anyone who
needs information on what databases
are available to the public, and how to
access them.

Free Software for the IBM PC, by
Bertram Gader and Manuel V. Nodar
(Warner Books, Inc., 1984) is a guide to
public domain software available on
bulletin boards and RPC stations. The
programs are grouped by topic, with the
size of each and telephone numbers of
the stations that have them. For each
program, the known variants and up-
dates are listed. There are also some use-
ful comments on the programs. One
chapter describes bulletin board proce-
dures, and another gives information on
how to go about setting up your own
bulletin board. i

A Guide to Free Software is being
published in several volumes by Glenn
Hollowell, P.O. Box 47527, Garland,
TX 75047. Volume 1: The CP/M Users
Group Public Domain Library appeared
early this year. It consists of a volume
summary, listing the main topics of each
CPMUG disk volume; a function index;
a filename index; a file description sec-
tion, by volume, showing program
name, size, function, format (MAC, ex-
ecutable object, text, etc.), and a brief
description of the program. Useful for
the listing by function, but nothing like
as good as the more expensive NYACC
catalogs, which have full documenta-
tion for the major programs. No infor-
mation is yet available about future vol-
umes in this series. L1 ]




Every option you'll ever need.

You're looking at UULTRAFRAME™
a powerful 8/16 bit multiprocessor
you can configure to handle any
application.

It's the one system that can tackle
your toughest jobs today with the
capacity to grow up to 32 users or
tasks — within the same chassis.

Get 5” & 8" Winchester drives from
10-120MB (formatted). Also, 14"
models from 145MB to 1,160MB. And
backup systems appropriate to any
system you design.

The super micro that almost
configures itself.

Our version of TurboDOS™ is ex-
tremely easy to integrate thanks to the
[BS TURBO-INTEGRATOR™ — a
menu-driven utility that will help you

get the right system configuration into
your customers hands in record time.
Save yourself hours of valuable
time with the TURBO-INTEGRATOR,
the fastest way to configure for periph-
erals and design multiuser system
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security. Generate user-friendly shells
with the IBS MenuMaster-T™

The industry’s longest warranty.
We've built the ULTRAFRAME to
last — and backed it with a full three
year warranty. Plus, we give a level
of old-fashioned factory support you
won't get from anyone else. And on-
site maintenance is available nation-
wide through 45 service centers.

ULTRAFRAME'
W

INDEPENDENT BUSINESS SYSTEMS

Call collect (415) 443-3131 TWX: 910-386-6003 IBSNET
5915 Graham Court, Livermore, CA 94550
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for OEM'’s and

system integrators.

M UP TO 32 USERS —
IN PARALLEL. Add 8 or
16 bit SLAVENET™ pro-
cessor boards — each a
complete Z80 or 80186
computer — to maintain
fast, multi-user perform-
ance. Both 12 and 20 slot
5-100 models available.

B LOW COST PER
USER. Higher perform-
ance and lower cost per
user than any micro net-
work. True multi-user,
multitasking operation
plus shared resources.

TurboDOS™ is a registered trademark of Software
2000.

MenuMaster is a registered trademark of Borland

International.

B FAST, MULTIPRO-
CESSOR OPERATING
SYSTEMS. IBS p-NET™
and TurboDOS — access
to all UCSD Pascal™ and
CP/M™ software,

B MAINFRAME-LIKE
CHASSIS & POWER
SUPPLY ENGINEERING.
Continuous-duty cooling
capacity. Solid state power
supply circuitry for max.
reliability.

B FAST, HIGH CAPA-
CITY HARD DISKS. Full
range of 5", 8” and 14"
Winchester models from
10 to 1160 MB, including
new high-capacity 5"
drives.

B CHOICE OF BACKUP
SYSTEMS. Integral 5" or
8" floppies to 1.2 MB.
BACKSTOP™ video ar-
chiving; BACKSTOP [I™
start/stop tape.

ULTRAFRAME and TURBO-INTEGRATOR

are trademarks of IBS, Inc.
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he explosion of per-
sonal computers
? into the corporate
environment has
created a real need
for a technology to
tie the scattered re-
sources of these in-
d1v1dual workstauons into a more pow-
erful whole. The tremendous profits
possible have created a similar explo-
sion in solutions. Local area networks
are one increasingly popular approach.
The problem for the potential purchaser
is complicated by the fact that no firm
standards yet exist for defining the
methods (protocol) of communicating
(data interchange) on local area net-
works. As a result, one is faced with a
babel of factions, each touting the
unique (and thus incompatible) merits
of their respective products.

I would like to detour a bit from

previous discussions of networking and
present an overview of current LAN
technologies. Rather than giving a
strictly technical presentation, this arti-
cle will address the practical questions
of a prospective user of LANs—some-
one looking to make a decision or a pos-
sible acquisition today. To do this, one
needs to know the many LAN technol-
ogies and the significance of each.

What is baseband and what is
broadband? What is the difference be-
tween contention and token passing?
Does a user need the high speed of
Ethernet, or will a lower-speed network
suffice? Should a user choose a token-
passing network, with its guaranteed re-
sponse time, or will a simpler conten-
tion-based system be adequate? These
are just a few of the questions to be ad-
dressed here. As much as the various
vendors would like you to believe other-
wise, choosing a particular product/
technology is by no means a straightfor-
ward task.

An example of the confusion sur-




rounding local area networks is Ether-
net. Most people think that it is a well-
defined standard; they are only partially
correct. Ethernet, as a standard, is
embraced as part of the lower two
layers of the International Stan-

dards Organization (ISO)
network model known as
the Open System In-
terconnect (OSI).
However, Ether-
net is just a hard-
ware standard and makes no attempt to
define data exchange standards (the five
higher layers of the OSI definition).
Any computer equipment claiming
Ethernet compatibility will function on
the same network with other Ethernet
devices without causing interference.
However, unless the various computers
on the network use the same network in-
terface software (such as EtherShare
from 3Com) the various dissimilar de-
vices will not be able to communicate.

In defense of Ethernet, however, in-
compatibility problems plague other lo-
cal area networks as well. In fact,
Ethernet has a greater possibility of
overcoming this limitation than do other
LANS, because the Ethernet community
has agreed on hardware standards. At
least different makes of computers can
peacefully coexist on the same Ethernet
network, even though they cannot ex-
change data—yet. Most other LAN sys-
tems are designed only for one manufac-
turer’s hardware, such as DECnet for
Digital Equipment Corporation com-
puters or WangNET for Wang. Of the
dozen or so (at last count) LANS for the
IBM PC and compatibles, very few can
even share a cable with anything but
similar personal computers.

The International Standards Orga-

_nization (ISO), with the cooperation of

other organizations such as IEEE,
ANSI, ECMA, and CCITT, is attempt-
ing to resolve this problem of total in-
compatibility by defining a data inter-
change protocol (as well as three
hardware protocols) through the Open
System Interconnect (OSI) standard
(see “Implementing X.25 Communica-
tions Protocol,”” Microsystems, June
1984, p. 46). The OSI protocol, when
completed sometime in 1985 and when
adopted by the LAN industry, will al-
low more compatibility, but the stan-
dard will take some time to reach
the market in the form of com-

But before discussing available
technology, let’s take a look at an ideal-
ized version of a LAN. Since their intro-
duction almost 10 years ago, LANs

have been thought of as the answer
for the “office of the future”:

be in service that conforming to the
standard will require extensive modifi-
cation to the LAN software used in ev-
ery installation. This assumes, of
course, that the particular LAN in use is
capable of being converted to conform.
Not all are.

Ironically, many manufacturers of
local area networks, particularly for the
IBM PC and compatibles, are claiming
conformity with the ISO OSI. This is
very interesting, considering that the
ISO is only halfway through developing
the OSI standard. What these compa-
nies mean by their claim of conformity
to the open system interconnect model
is simply that they have adopted a por-
tion of the seven-layer network ap-
proach used by the ISO—which does
not mean much at this point.

The computer industry is still far
from the original dream of open-archi-
tecture local area networks, where dis-
similar devices can communicate with
each other. However, a practical deci-
sion, based on one’s needs and budget,
can still be made on what LAN technol-
ogy to invest in.

patible LAN systems. 5
Even when the open E%
system interconnect
standards are cast
in concrete,
compatibility
will still not be a bed of roses. By the
time a standard does exist and does be-
come implemented, so many LANs will
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together the ever-increas-

ing universe of auto-

~_ mated office equip-

g ment—from the

desktop work-

station to the copy machine. The thread

linking these together would be an elec-

trical or optical cable snaking through

the workplace, under floor tiles or over-
head, connecting machine to machine.

Somewhere in the office a master
control computer (called a disk or file
server) monitors the information traffic,
sending and receiving data items on re-
quest from the various workstations
(nodes), maintaining the confidentiality
of the data entrusted to it, and sharing
the programs designated common to all.
Users on the network could send elec-
tronic mail or share data with one an-
other, and access peripherals such as
printers. For instance, the draft of an
annual report could be set by a dot ma-
trix printer for proofreading. When
ready, the same report could be merged
with graphs and sent to a high-quality
laser printer, perhaps in another part of
the building, for final output.

When an office worker is given a
new workstation, a tap is made into the
nearby cable, allowing community ac-
cess telecomputing. Another tap con-
necting the node to the corporate com-
puter via a gateway (a device that
translates data to a form understood by
both the mainframe and the network
personal computers) would give the
user access to vast pools of information
formerly locked in the electronic vaults
of the data processing department. (Re-
member, this is only an idealization.)

One existing LAN technology
known as broadband allows multiple in-
formation channels on a single cable.
Thus one or more channels can carry
data while other channels carry video
(television). For instance, the top half of
a workstation screen can display a video
training session on using a new pro-
gram, while the bottom half can be used
for showing the actual program be-

ing taught, keying in commands,
- and observing the results. When

the telephone rings next to
the workstation, the con-
versation is carried
over the same cable
as the computer
data. One wire,
serving all the needs of the office.
The above vignette illustrates the
future of local area networks. To under-

h
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stand the advantage and limitations of
available LAN technologies, it is helpful
to understand that local area networks
consist of quite separate hardware and
software aspects. We will begin with an
overview of the different LAN hard-
ware types.

LAN hardware
Baseband vs. broadband. Two

methods exist for carrying infor-

mation over the cablein a LAN.

the loop when the message is complete,
so that another node can grab it and
speak.

Contention

With the contention method, each
workstation contends for service on the
network. When a node (user) wishes to

,,,,,,,,

Collision detection. Depending on
the number of computers connected to
the LAN and the amount of traffic, two
computers may try to send a message si-
multaneously. If so, a collision will oc-
cur. Two popular methods are used to
alleviate this “contention” problem.
The first is called collision detection
(the full name is Carrier Sense Multiple
Access with Collision Detection, or
CSMA /CD). Each transmitting station
listens to its own transmission and will
see, during a collision, that its data

packet has been turned to scram-
bled eggs by the superimposi-

One, called baseband, is ex- [

tion of a foreign data packet.

emplified by Xerox’s

Ethernet. The other,
called broadband, is
typified by
Wang Comput-
er’'s WangNet. Baseband systems carry
only one channel of information. This
information is combined with a clock
signal—usually done with the Man-
chester encoding technique—and then
the combined clock and data are pushed
out onto the LAN cable at a fixed rate
from about 300,000 bits per second
(bps) upwards to 80 million bps, de-
pending on the manufacturer.
Broadband, on the other hand, usu-
ally has a total cable bandwidth of about
300 MHz (million bps), and typically
has six or more channels that carry in-
formation (data, video, or telephone) at
anywhere between Y, million and 20
million bps. Broadband LANs have a
distribution system similar to cable tele-
vision in that similar cable and distribu-
tion amplifiers are used. A major ex-
pense of broadband LANs comes from
the need for RF (radio frequency)
modems to encode and decode the high-
speed data channels for each work-
station on the network. RF modems are
considerably more expensive than the
cable TV decoder box that sits on top of
your home TV, though they have the
similar function of extracting the de-
sired channel from the cable traffic.

LAN network protocols

Contention vs. token passing. Two
methods, or protocols, are available for
communicating on either baseband or
broadband. The first, known as the con-
tention method, is asynchronous. Each
workstation (called a node) transmits
whenever it has something to send and
the cable is free of other traffic. The
second, known as token passing, is syn-
chronous. A token is a specially
marked, empty data packet that is
passed from node to node around either
a physical or logical loop. When a node
wishes to transmit, it waits for the token
and replaces it with the data packet(s) it
wants to send. The token is put back on
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send a message, the network interface
electronics in the user’s computer first
checks to see if there is any traffic on the
LAN cable. If the cable is busy, the node
simply waits. When all is clear, a mes-
sage is transmitted. Data transmitted
over the network is broken up into small
packets of 64 to 1500 bytes each. At the
head of the data packet is the address of
the intended recipient, as well as the ad-
dress of the sender (Figure 2). At the tail
end of the packet is an error correction
code, so a recipient can be assured of the
integrity of data received. In short, data
sent over the network gets bundled up
with lots of codes to make the trip. If a
long file is being transmitted and anoth-
er node urgently needs to use the net-
work, enough time exists between pack-
ets of the first transmission to interleave
packets of the second.

For any data packet put out on the
network cable, every node must exam-
ine the packet to see if it is addressed to
that node. If not, the packet is just ig-
nored. When a node receives a packet
addressed to it, the packet is broken up.
The sender’s address is removed, then
the data portion is examined against the
error correction code. A confirmation is
sent back to the sender if the data is in-
tact (most of the time). Otherwise, a re-
quest to retransmit the data is returned
to the sender.

After a collision is
detected, a jamming
signal is sent out

notifying the in-

tended receiver
to discard whatever part of the data has
already been received. Next, the sta-
tions involved in the collision wait for a
random interval and try again—this is
called random back-off. To make this
scheme workable on large, contention-
based LANSs, an additional method
called exponential back-off is used. If
collisions continue after a random back-
off, each node doubles the length of the
random interval. This technique will al-
ways resolve heavy traffic contention
problems, but involves noticeable delays
in accessing the LAN.

Another interesting cause of colli-
sions is the travel time required by the
data packets. On medium-to-long net-
works of 500 feet or more, the data
packet sent by one node may not reach
the receiving node before that node as-
sumes a quiet cable and begins its own
transmission, causing a collision.

Consider that electrical signals
travel through copper cable at approxi-
mately 7/, the speed of light, or about
600 per millionth of a second. Ethernet
sends a bit of data every 100 billionth of
a second, which means that a data pack-
et moves only 60’ per bit of data trans-
mitted. If two nodes are 600 apart, then
10 whole bits can be transmitted by one
node before the other node knows about
it. You see, the speed of light isn’t all
that great.

Collision avoidance. A variation on
the above protocol is called collision
avoidance. Its full title is Carrier Sense
Multiple Access with Collision Avoid-
ance (CSMA /CA). This is a much sim-
pler protocol, and no attempt is made to
detect a collision. The transmitting sta-
tion knows about a collision only by the
absence of a confirmation from the in-
tended recipient. The reason the term
“collision avoidance” is even used (it
sounds superior to collision detection,
though it is not) is that the transmitting
stations each wait for a random time in-




terval after the cable goes quiet before
attempting to transmit. This is not the
greatest way to do business, but for
small systems (3 to 10 users) it is ade-
quate. For a large system, it loses
effectiveness.

The loss of effectiveness in large
systems occurs because each station
uses a pseudo-random-number genera-
tor that cycles through a limited num-
ber and range of delay times, typically 1
to 700 microseconds. With a large net-
work, close delay times can come up on
two or more stations wishing to talk.
When collisions occur on avoidance-
based systems, the transmitting station
has to wait many seconds before realiz-
ing the absence of a reply, as other
nodes’ transmissions could be delaying
the response.

Collision detection based systems
can also use the collision avoidance
technique of short random delays before
transmitting after the network cable
goes quiet. Though this can reduce colli-
sions, it will also slow down the net-
work. Nothing is free, folks.

Token passing

The other major protocol is the to-
ken-passing method. Token-passing is
more complicated to implement than
the contention-based system—both in
the hardware and particularly in the
software. Its attraction is that it offers a
guaranteed response time to every node
on the loop. Because there is no conten-
tion for service, the possibility of colli-
sions is removed, guaranteeing access to
the LAN when the token arrives. This
translates to a much greater sustained
throughput on the network under heavy
traffic, while contention-based systems,
in contrast, experience considerable de-
lays under heavy traffic due to increas-
ing numbers of collisions.

With the good comes a little bad.
One small problem with token passing is
the finite delay of the packets each
workstation on the LAN causes. This
delay is caused by the node’s electronic
circuitry. Every node on the network
reads the destination address at the
head of a data packet as it goes by.
When a data packet addressed to a par-
ticular node arrives at its destination,
the destination node keeps the packet.
Othecwise, the data packet is retrans-
mitted to the next node in the loop. This
analysis of the data packet address is
what causes the delay, which can range
from one to several hundred micro-
seconds per workstation.

The delay on a 100-user network
can be as much as 10,000 times more
than the actual network transmission
time. A limitation to the total network
throughput is felt, particularly when
there is a high volume of short data

packets, such as network service re-
quests and acknowledgments due to this
delay between requests. The delay prob-
lem becomes less acute during long
transmissions, such as sending lengthy
word processing files.

Another problem encountered
with token-passing loop delays is that it

limits the maximum number of nodes to
which the loop can grow. This is be-
cause the token-passing network oper-
ates synchronously, with all nodes
clocking data in and out in concert. If
the delays around the loop are too long,
stability and immunity to noise become
a problem.

The access delay on a token-based
network may seem lengthy, but at least
it is predictable. One hundred work-
stations on a contention-based LAN
such as Ethernet can lead to consider-
able and unpredictable delays during
heavy network usage. (Network usage is
rarely evenly distributed, but more like-
ly follows the statistical observation
known as a Poisson distribution, or the
clustering of events. In other words, for
a while few workstations use the net-
work; then suddenly everyone wants to
speak. This is not a law, but just an
observation.)

A disadvantage of the token-pass-
ing LAN is that it requires more sophis-
ticated hardware than the contention
system. The software required to con-
trol token systems is also more compli-
cated. For instance, on a token-passing
LAN, the file server/system controller
has to be able to detect the absence of a
lost or mangled token and replace it.
Tokens can be lost due to a node failure
or electrical noise on the cable.

In summary, a token-based net-
work can be considered as a well-disci-
plined, synchronous approach to local
area networking with predictable re-
sponse time and an orderly flow of in-
formation. A contention-based network
is an asynchronous, open approach
where all nodes can have equal status
but no guaranteed response time.

Broadhband: all things to ail people

Broadband local area networks
have the distinct advantage of carrying
multiple channels of information. These
channels of information are superim-
posed onto individual radio frequency
carriers in exactly the same manner that
television channels travel over a com-
mon cable and remain independent.
This technique is equivalent to having 5
to 20 baseband (single channel) local
area networks on one cable. If desired,
some data channels can use the conten-
tion method while others can use token
passing.

Not only can broadband carry
data, but it can carry video and voice
channels as well. For instance, one can
have video disk archives of company
products, or perhaps video disk soft-
ware training programs, any of which
can be randomly accessed and displayed
on the user’s color display. Voice chan-
nels on the cable can carry an entire cor-
poration’s telephone traffic. In addition,
voice messages can be digitized (digital
audio) and stored on disk to be for-
warded to another network station in a
fashion similar to electronic mail. The
recipient, in this case, listens to the mes-
sage on the workstation’s telephone
handset or speaker.

Broadband technology is the ulti-
mate approach to local area network-
ing, but the price for this flexibility and
capacity is high. For this reason, broad-
band is appropriate only for very large
systems that can exploit the full poten-
tial of this technology. Needless to say,
broadband is not a viable choice for
small personal computer based net-
works. The software needed to control
such a system would overload a little en-
gine such as the Intel 8086 family used
in today’s PCs. Obviously, in the near
future, the power of personal computers
will increase, and the cost of broadband
hardware will decrease to the point that
broadband will become practical for
even a small system.

In summary, the broadband local
area network serves all the needs of an
office with just one cable common to all
functions.

The PBX as a Local Area Network

The private branch exchange
(PBX) is the dark horse candidate in the
local area network race. Almost all me-
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dium-to-large businesses already have
voice-only PBXes. The latest trend is to
add data transfer capability to PBXes,
creating the voice/data PBX. This ap-
proach has one plus and a few minuses.
The major advantage of the PBX as a lo-
cal area network is that it uses existing
telephone wiring. The disadvantage is a
severe restriction in data channel band-
width that translates to a very compro-
mised data transfer rate.

Broadband LANSs use many chan-
nels of data, each superimposed on a dif-
ferent frequency carrier, whereas the
voice/data PBX shares its single chan-
nel among time slots for voice inter-
mixed with time slots for data. Voice in-
formation is first converted to binary
numbers (digital audio) before it is
mixed with data. This is done so fast
that there are no audible interruptions
to the voice channel. Voice/data PBXes
cannot handle video information.

LAN topologies

There are many ways to intercon-
nect workstations (nodes) on local area
networks. Of the many methods, by far
the most common are the bus, the star,
and the ring (Figure 1). Each of these
terms describes a particular topology, or
physical layout.

The easiest system to install is the
bus-oriented LAN. This describes a sin-
gle cable running from a predetermined
starting point in the office to some dis-
tant location where the cable termi-
nates. Along the way, each workstation
taps into the cable to gain access to the
network. Although any given network
places some limit on the number of
nodes allowed as well as on the cable
length, a node can tap into the cable at
any point. There is also a minimum dis-
tance required between nodes for any
network, but this is certainly no prob-
lem. Ethernet, for example, requires a
minimum spacing of 3’ between nodes.

Another common LAN topology is
the star (or cluster) system. Star-based
systems use a hub approach where each
workstation connects directly to the
hub (central computer) much like the
spokes of a wheel. To some extent, the
star approach is not a true LAN. Since
each workstation has to be wired direct-
ly to the hub, it is more a multiuser com-
puter with intelligent terminals at-
tached than a LAN. If an office has
workstations placed in rooms down a
long corridor, the bundle of cables from
each workstation back to the hub can be
a problem. The star is the least flexible
LAN topology and usually cannot ac-
commodate more than 16 to 32 work-
stations. In addition, placement of
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Figure 1. Typical network topologies
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shared peripherals such as printers is re-
stricted to areas adjacent to the hub.

A variation on the star topology is
the tightly coupled LAN. Instead of in-
dividual workstations being distributed
about the office and interconnected by
the LAN cable, each workstation is just
an ordinary CRT terminal connected to
a single-card computer (CPU, memory,
and [/0 on one printed circuit board);
all of the single-card computers are
plugged into a common parallel bus in-
side one cabinet. A master computer
card acts as a controller, processing
read and write requests to the common
hard disk and printer. Data is trans-
ferred at much greater speeds because it
travels along a short, parallel path be-
tween the cards instead of serially on
long, conventional LAN cables.

An operating system software
package called TurboDOS (see the arti-
cles on TurboDOS elsewhere in this is-
sue) has been around (and has steadily
improved) since April 1981 to imple-
ment this tightly coupled network con-
cept. TurboDOS is both a network con-
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troller and an operating system. It is
compatible with CP/M-80 applications
software for 8-bit systems and CP/M-
86 applications software for 16-bit sys-
tems. Also, one can mix 8- and 16-bit
single-card computers in one cabinet; in
this configuration, TurboDOS trans-
parently handles disk and printer re-
quests from both types concurrently.
TurboDOS wins in the price/perfor-
mance category, but is limited to a max-
imum of 16 workstations. For a small
network, it is a very good choice, and
much applications software currently
works on it, as well.

The ring topology is used exclusive-
ly by token-passing networks. As the
name implies, the workstations on the
LAN are connected in a physical ring.
A cable enters and leaves each work-
station, This is not too different from
the bus approach, except that the cable
from the last workstation must return to
the first to complete the loop.

An obvious problem develops with
this technique. When a workstation is
turned off, the ring is interrupted. To al-
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leviate this problem, a bypass relay in
the workstation closes when power is re-
moved. This relay routes the signal past
the workstation as if it were not there.

LAN: the software perspective

To understand the significance of
local area network control software, one
must understand what their various
functions are. In discussing the software
aspects of local area networks, the focus
will be on the IBM PC and compatibles.
There are four more or less distinct
types of networks (in increasing order of
sophistication): the partitioned disk
server based, the disk server based, the
file server based, and the fully distribut-
ed network. All three types offer similar
services to network users.

The main function of LAN control
software is to create and maintain a re-
mote (virtual) link between a network
workstation and the central hard disk
storage of whatever server (in some net-
works, there is only one server) a user is
accessing. The user sees the hard disk as
if it were attached to his local worksta-
tion. The network server gets its name
from the fact that it “serves” up data
and/or programs from its remote loca-
tion to all requesting nodes, with pass-
word protection when and where need-
ed. Another service is to create a virtual
link to one or more common printers
and route (spool) all print requests from
the workstations to a common printer.
Still another service is to act as a switch-
ing center for storing and forwarding
electronic mail (not all LAN software
offers this feature).

The distinction between distribut-

Figure 2, Simplified data packet structure.
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1. Syne bits: Allow each receiver node to lock its internal clock inte exact synchronization with
sender’s clock. 2. Receiver address: Every node has to look at this code to see if packet is for them.
3. Sender address: The address of the sender is needed so that the receiver can send confirmation
of receipt; or, when requesting some network service from the network controller, the receiver
address is that of the network controller and the sender address is that of who wants the service.
4. Data type: Tells receiver what type of data is being sent. This code is very application dependent.
Frequently, this is just the length of the dara biock following. 5. Data or command: This section
contains, usually, 40 to 1500 bytes of data. 6. Checksum: A “cyclic redundancy check” (CRC)
code used to assure data integrity. 7. End-packet code: Often not used; if used, sometimes con-
tains codes notifying receiver that more data follows.

ed, file, disk, and partitioned disk serv-
ers is important in evaluating LAN per-
formance and facility. All types of
network servers allow users on the net-
work to share a common mass storage
device such as a hard disk. The differ-
ences lie in how the mass storage is
shared.

The partitioned disk server, such as
the Corvus Omninet using their Con-
stellation IT LAN software, allows each
user to have a private partition on the
central disk. That common disk can
support a variety of different operating
systems and different computer types
such as IBM PCs, Apples, and the Cor-
vus Concept workstation. In other
words, Omninet allows Apples and or-
anges to share the same disk. The disad-
vantage is that network users cannot
easily exchange data with one another,
even among computers of the same

make and having operating system.
The disk server, such as EtherShare
from 3Com (EtherLink™ Ethernet hard-
ware), works only with one operating
system on an IBM PC based LAN.
There are three classes of access to the
common disk. One is via the public di-
rectory, where all users may read data
and execute programs without restric-
tion but may not write to the directory.
The second class of access is the private
directory. Here, only the creator of the
directory has access, but can read and
write at will. The third class is the
shared directory, where all users may
read and write to files in the directory.
The shared directory behaves in
much the same way as a file system on a
multiuser computer. If two or more us-
ers wish to access the same data file,
some sort of arbitration must be used, so
that different users cannot modify the

Network software:

A generic LAN software package

ViaNet is a fully distributed local
area network with shared-disk file
access and a tree-structured file di-
rectory system, in which the disk
drive serves as the basic organiza-
tional unit. Each drive therefore has
its own hierarchical file system: file
organization is not possible at a level
higher than that of the drive. A net-
work of three PCs, each equipped
with two floppy disk drives and one
hard disk serves to illustrate this con-

figuration. ViaNet appears as a superset of this structure,
treating the PC and its associated drives as subdirectories of
the network by making the network a file system for the vir-
tual Drive Z, as illustrated in this figure. PC2 uses virtual
Drive Z to access the PC1-Drive C. When the user types
DIR Z: \PCI\C the root directory of PC1-Drive C appears

ViaNet

on screen. One of the disadvantages of this configuration is
that it offers unlimited disk access and hence cannot prevent
unauthorized personnel from using confidential data. To
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A networked directory system

whether it will lock or share. A record-locking facility, used
to prevent two programs from attempting to update the
same record in a shared read/write program, can also pre-
vent an attempt to read data currently being updated. For
programs using explicit file locking and multiple file access,
record locking is supported through network system calls.

avoid this situation, protection de-
vices exist that restrict read/write
file access to specified users. To con-
trol multiple file access, a file-locking
device is available: because a file is
only accessible to the first node that
opens it, it remains locked to other
nodes until it is closed by the first
node. File locking may be either de-
fault or explicit, depending upon the
accessing program: “default” always
locks the file during access; “explic-
it”’ allows the program to specify
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same record of a data file at the same
time. Otherwise, only the last user to
write to the disk has his changes record-
ed. To avoid this problem, a system of
semaphores (software flags) is used to
lock a given data record while it is being
altered, so that only one user can make
changes to it at a time.

But wait, there is a catch. With
EtherShare, for example, each network
user who is linked to a shared directory
has a copy of the file allocation table in
that user’s workstation memory. The
file allocation table, or FAT, is the
mechanism by which the operating sys-
tem knows where free space is available
on the common hard disk. If one user
should add data to a file, thereby ex-
tending it (using up some free space),
only that user’s FAT is modified—no
one else sharing that directory knows
about the reduction in free space. Need-
less to say, this is not allowable, as the
common disk system could be turned to
shredded wheat. The shared directory
can only allow files to be modified, but
not extended. Therefore, all data files
must have preallocated space, and many
database programs common today have
no mechanism that lets a user do this.

File server systems also use the
concept of private, public, and shared
directories. In addition, the file server
system allows file sizes to extend in the
shared directories. Where the disk serv-
er can manage allocating directories ef-
ficiently, the file server can manage di-
rectories, files, and records of a file with
equal ease.

The fully distributed network al-
lows each workstation to share its local
disk storage with any other network
workstation. The Fox Research 10-Net
or any network hardware that can use
the ViaNetix Vianet network software,
of which there are many, are examples
of distributed networks.

The homogeneous environment of
the distributed LAN allows tremendous
flexibility in establishing and adminis-
tering network resources such as disk
storage, printers, or communications
channels. However, just because one
can share disk access with any other
user does not mean one Aas to. Any disk
or part of a disk can be made private (lo-
cal access only).

With any of the server types de-
scribed above, where more than one
user has read and write access to the
same data file, a method of file or record
locking must be used to arbitrate file ac-
cess so that data records are not written
on top of one another. This function
must be handled by the application pro-
gram running on the network, usually
by using software flags called sema-
phores. Also, a file cannot be extended
by adding data records to it without

some method for letting the other users
who are also sharing the file know of the
addition. This function is usually han-
dled by the network control software
and not the application program.

After choosing a particular local
area network, only half the job is done.
Each LAN manufacturer usually sells
both the LAN interface hardware, and
the software to make the LAN function.
But when it comes to software one has
many choices—more than what the
manufacturer offers. Just as the IBM
PC can support MS/PC-DOS, CP/M-

86, UCSD p-System, or UNIX, so can

local area networks for PCs be used
with LAN control software from inde-
pendent software houses.

At the time of this writing, only
Novell, Inc., actually had a series of
LAN software packages available.
Their NetWare network software works
on at least eight LAN systems for the
IBM PC. However, soon to be released
is DRnet from Digital Research. Micro-
Soft is preparing their own networking
software, and a new company called
ViaNetix is about to release a network
product called ViaNet.

The generic LAN software prod-
ucts smooth out the differences between
the various LAN hardware systems. An
application program written for
Novell’s NetWare will function the
same on the Corvus Omninet as it will
on 3Com’s EtherSeries. The only differ-
ence to the user will be in speed of
execution. Under Novell’s NetWare,
Proteon’s ProNet and Davong’s Multi-
Link will execute network—based pro-
grams the fastest, 3Com’s EtherSeries
will be somewhat slower, and the Cor-
vus Omninet will be slower yet.

The choice of which LAN hard-
ware to purchase becomes one of price
vs. speed vs. expandability (and ease of
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expandability). The obvious advantage
of using any of these generic LAN soft-
ware systems is that more applications
software will be available for them from
the various manufacturers.

This follows the same philosophy
that made microcomputing the strong
industry it is today. CP/M initially—
and later, MS-DOS—forged the foun-
dation of an enormous software indus-
try because they made it possible for a
software author to write a program that
worked, without modification, on per-
haps a hundred dissimilar microcom-

puters. Today, the same thing is hap-
pening with generic local area network
control software.

The LAN control software works
in tandem with each workstation’s local
operating system, be it MS-DOS,
CP/M, or UNIX. The difference be-
tween a PC operating system and the
LAN network control software is that
the LAN software must coordinate the
actions of all the individual work-
stations on the network, regardless of
network type. In effect, LAN control
software is a super-operating system for
the network as a whole. The proper
choice of this software can determine
the quality of performance of a LAN.
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LAN control software does not replace
the PC’s operating system, but works in
conjunction with it. A copy of this soft-
ware must be loaded at each worksta-
tion on the network after that PC’s nor-
mal operating system is booted up.

The apparent enthusiasm for this
generic, or multinetwork, LAN control
software does not contradict earlier pes-
simism about the state of incompatibil-
ity of local area networks. For instance,
if one had a network of PCs using the
3Com EtherLink hardware network in-
terface and Novell NetWare/E LAN
software (a typical combination), no
connection could be made to a PC with
a Corvus or PCnet hardware network
interface, even if it also used the Novell
NetWare.

This is hardly a limitation in re-
spect to a network of PCs. One would
want to use just one manufacturer’s
LAN hardware for nothing more than
for the quantity discount on multiple
purchases. Where the LAN open archi-
tecture concept falls apart is that differ-
ent computer types, such as minicom-
puters and microcomputers, cannot
share data or resources such as printers
or magnetic tape backup devices. In two
or three more years, this incompatibility
will begin to disappear.

Summary

Each local area network type has
its own advantages. However, when
choosing a particular LAN technology,
if you care at all about future expanda-
bility (and the survival of the manufac-
turer from whom you plan to purchase a
product), one is best advised to stick to
whichever system is the closest to the
proposed open system interconnect. At
this point, 3Com’s EtherSeries is a good
choice because it is Ethernet compatible
and hence close to the physical and data
link layers (layers 1 and 2) of the OSI.

A relatively new product, the
Proteon ProNet, uses a wiring scheme
that is compatible with the recently an-
nounced IBM token ring network, if
that is meaningful to you. However, af-
ter investing the time and many thou-
sands of dollars in implementing a par-
ticular network, one would think more
than twice about throwing out the old
for something new, regardless of what
network one purchased. In Proteon’s
defence, they have the highest perfor-
mance LAN for the IBM PC to date.

Although there is almost no chance
of their conforming to the OSI stan-
dard, the PCnet manufacturers (Orchid
Technology, Santa Clara Systems, and
AST, Inc.) have evolved their own LAN
pseudo-standard for the IBM PC and
compatibles. Though it is a lower-per-
formance LAN (1 MHz baseband),
three manufacturers support it. If a
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manufacturer were to disappear, even
though this seems unlikely at present,
one would have alternative sources.
Certainly this is better than the situa-
tion with other single-manufacturer lo-
cal area networks. (Recently, Proteon
and Quadram have joined forces to offer
the high-performance ProNet token
ring LAN.)

Many new integrated circuits im-
plement the entire local area network
electronics on one or two chips, such as
the Intel 82586/82501 chip set for
Ethernet. With these new chips, the cost
of network interface electronics will fall
significantly in the near future. The cost
of the network interface at any given
time is inversely proportional to
expandability. So, choosing a network
today on price alone can leave one
stranded in the future if or when there is
a need to expand.

One should also keep in mind the
limitations of using the IBM PC or a
PC-compatible as a network server on
any network. It is necessary to use a PC
with a hard disk as the server, of course,
but still, only 5 to 10 workstations can
be simultaneously logged on to that
server before service degrades apprecia-
bly. Therefore, it is necessary to have
multiple network servers to support any
system larger than about 10 users. Some
network software, such as Novell Net-
Ware, will not allow multiple network
servers. Regardless of the network soft-
ware used, do not be led to believe that
64 users can share one PC hard disk
successfully.

Some manufacturers offer dedicat-
ed network servers using Motorola
68000 microprocessors, or fast versions
of the Intel 8086 or 80186. This is a very
good idea for networks of more than 10
users. It can be even better than multi-
ple PC-based servers. 3Com has an
EtherLink interface for the DEC YAX
11/750 superminicomputer to act as a
network server for IBM PCs, if you real-
ly want to fly.

Without the finalized open system
interconnect standard to glue the LAN
industry together, choosing a system to-
day is not an easy task, to say the least.
Before purchasing a network read vora-
ciously, talk to other users of LANS,
and remember the famous words—
caveat empror.

Leo Hoarty, United Nations Statistical
Office, DC2-1552, 2 UN Plaza, NY, NY
10017. Mr. Hoarty is a technical advisor
Jor the UN Dept. of Technical Co-opera-
tion for Development. He specializes in
microcomputer systems for their develop-
ing nations support program.
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one are the days
when simple oper-
ating systems satis-
fied the needs of
most small-system
users. Once written
primarily to satisfy
s the relatively mod-
est requirements of hobbyists and ex-
perimenters, microcomputer operating
systems are now designed for perfor-
mance, with special concern for provid-
ing maximum versatility to the user.

One such operating system is Tur-
boDOS, a product of Software 2000.
Written originally for the Z80 (and re-
cently converted for the 8086/8088
family), this package offers a high de-
gree of CP/M compatibility, multitask-
ing background processing, powerful
networking capability, built-in commu-
nications facilities, print spooling, and
much more.

This article will take an in-depth
look at this powerful system: what you
can expect to gain by using TurboDOS,
and what (if anything) you might lose
by giving up CP/M in favor of Turbo-
DOS. We'll examine the system and its
utilities in detail, and conclude with a
section addressed to the programmer or
system developer interested in writing

TurboDOS applications.

Background

Much of the information presented
here is based on my own custom imple-
mentation of TurboDOS version 1.3.
The evaluation copy of the software was
provided courtesy of North Star Com-
puters, Inc. North Star provides a full
implementation for their own hard-
ware, and offers it bundled with Turbo-
Plus, a TurboDOS enhancement pack-
age (which I hope to review in a future
article).

While the 1.3 release of TurboDOS
provides 8088 compatibility, this dis-
cussion is limited to the Z80 version.
The evaluation system is a networked
version, interconnecting a Z80-based S-
100 system with a diskless single-board
Z80 computer, through 8255 PIO chips
in each computer. Figure 4 is a schemat-
ic of the circuit used to interconnect the
two systems.

The S-100 system consists of an In-
tegrand mainframe housing a Delta
Products 4-MHz A80 CPU, 128K of
CompuPro memory, and various 1/0
boards.

Overview

TurboDOS is structured in a two-
tier arrangement: the main body of the
operating system is analogous to CP/M
CCP and BDOS. This portion is ma-




chine-independent and is supplied as a
group of Microsoft-format .REL files
(relocatable machine code). The re-
mainder of the system is similar to
CP/M’s BIOS and consists of a collec-
tion of device drivers (for such things as
disks, printers and network communi-
cations). These driver modules are writ-
ten by the system integrator; if you pur-
chase a packaged system, these drivers
are already written for you.

The modular design of the system
allows it to be configured in an almost
infinite variety of forms (Table 1 lists a
number of the more commonly used
modules). Each major function is isolat-
ed in its own module, many of which
can be added to and deleted from the
system by the user, thus providing the
ability to add or subtract functionality.
For example, the SPOOLR module
contains the necessary code to imple-
ment the TurboDOS print spooling
function (described later). By deleting
this module in systems that do not re-
quire print spooling (e.g., single-user
systems), the operating system can be
made smaller, allowing more room for
disk buffers and transient programs.

Flexible as this assortment of mod-
ules may be, it would be demanding a lot
to ask all users to build their own sys-

tem., To avoid this, TurboDOS is pack-

aged with a number of “standard” ver-
sions (Table 2), each providing a

commonly required configuration. o

The system may
be configured (and
reconfigured)
conve-

niently by using GEN.COM, the sup-
plied system generation utility. This
program is, in fact, a sophisticated link-
age editor that takes its commands from
disk files, providing a high degree of
automation in the system generation
process. An additional file (called a

.PAR file} can be specified to
GEN.COM. The .PAR file references,
by name, patch points

within the system.
It is a pow-
erful

concept: you can restructure major por-
tions of the system (such as the network
definition tables, disk assignment tables,
command-search paths, and many oth-
ers) merely by editing the .PAR file and
regenerating the system.

Most implementations of Turbo-
DOS provide for a boot PROM, allow-
ing the system to start up automatically
at power-on. The boot PROM contains

just enough code to load a file named

OSLOAD.COM into the program area.
OSLOAD then brings in the rest of the
system. My own implementation boots
from CP/M, running OSLOAD as a
CP/M transient. This suits my particu-
lar needs better than setting up a boot
PROM—and incidentally illustrates
the versatility of TurboDOS.

When the system starts up it prints
a sign-on message followed by the sys-
tem prompt. This is where TurboDOS
begins to differ from standard CP/M:
the prompt contains the user number as
well as the drive name. (TurboDOS sup-
ports 32 user numbers—twice as many
as CP/M; and the familiar angle-brack-
et prompt character of CP/M is re-
placed with a brace “*}™).

Depending on how the system is set
up, it may be necessary to log in before
any useful work can begin. A utility
(LOGON.COM) is provided for this
purpose, and another (LOG
OFF.COM) is used to termi-

nate the session. TurboDOS
may optionally
be instructed
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to maintain a file of logons and logoffs,
and require that a password be specified
at login. Passwords are maintained in a
special user accounts file maintained
with a text editor. Additional security
allows logon to be restricted to a single
user area (this restriction is specified in
the user accounts file). Another login
option provides for privileged logins
(nonprivileged logins may not change
user areas, and several of the supplied
utilities will function only for privileged
logins).

The rhythm of this system is a bit
different from that of CP/M. For exam-
ple, there is no warm boot, since the en-
tire system remains resident in memory
at all times (CP/M, of course, allows the
Console Command Processor to be
overwritten by a user program, thus re-
quiring that a portion of the system be
read back in from disk when a program
terminates). Additionally, there are no
built-in commands; all commands are
loaded as transient programs from the
disk. Hence, functions such as ERASE
and RENAME take a bit longer to com-
plete than their CP/M counterparts be-
cause time is needed to load them. Most
of the utilities, however, make up for
this in expanded power and versatility,
as we shall see. In any case, if a hard disk
is used, the extra time is so small as to be
unnoticeable.

From the command level, Turbo-
DOS works similarly to CP/M in that
commands are typed into the system,
and the specified files are executed as
transient programs. If, however, your
TurboDOS is part of a network, the pro-
grams and files you use are not necessar-
ily located on your local computer (in
fact, your local computer may not even
have any storage facilities at all). This
networking capability is one of the
strongest features of TurboDOS, and
we’ll examine that aspect of the system
in detail later.

CP/M compatibility

TurboDOS is compatible with al-
most all CP/M programs. There are
only a few CP/M programs I've seen
that do not work properly under Turbo-
DOS—mostly public domain utilities
that access some of the more obscure
system calls (7, 8, 24, 28, 29, 31, and
100-107). However, TurboDOS may be
installed with an optional CP/M-sup-
port module that will simulate these
missing functions.

Another incompatibility involves
CP/M’s SUBMIT processing: I'm
aware of several commercial packages
that make use of CP/M’s special
$35.SUB for batch-command process-
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ing and that do not work under
TurboDOS because $$$.SUB file is not
processed. Another optional module is
supplied that modifies the TurboDOS
batch function to emulate CP/M’s more
closely (but at the expense of slowing
down DO file processing). The packages
mentioned do work properly under
TurboDOS if this module is installed.

Multitasking the GPU

Beginning a more detailed study of
TurboDOS, one of the first things we
should note is that it can execute more
than one task at a time; this capability is
usually referred to as multitasking.

Integral to the concept of multi-
tasking is the resident process. A resi-
dent process is a program that excutes
within the system; under TurboDOS,
resident processes are physically at-
tached to the operating system, but logi-
cally maintained outside of it. (That is,
they perform their task by executing op-
erating system calls, in the same way
that user programs :
do. The difference is
that user programs
are transient in na-

ture, while resident processes are always
present).

Atany given time, a process may be
in any of three states: ready, running or
suspended. A running process is one
that is currently executing on the CPU;
a ready process is one that is waiting to
execute (but otherwise ready). A sus-
pended process (sometimes referred to
as “blocked™) is a process that is waiting
for some event to happen, or waiting for
a period of time to expire. (TurboDOS
provides a system call that allows a pro-
cess to delay execution for a fixed time
interval.)

The suspended state is perhaps the
most significant. A process that is sus-

pended is “stacked” on one of a number
of special lists (called “‘semaphores”),
and thus does not slow down the system
by consuming CPU cycles. At any given
time, most processes will be in this sus-
pended state. Hence, user programs
that are CPU-intensive (i.e., spend most
of their time processing data rather than
waiting on I/0 devices) run nearly as
fast as they would on a single-task
system.

A number of “background” pro-
cesses, present in each CPU running
TurboDOS, perform such actions as
monitoring the network, flushing disk
drive buffers periodically, etc. Addi-
tionally, user-written resident processes
are supported; any such process is phys-
ically part of the operating system and
must be added to TurboDOS when the
system is generated.

Banking the system

TurboDOS makes good use of
bank-selectable memory. When more
than one bank is available, most of
TurboDOS resides in bank 0, while
transient programs execute from bank
1. Since a full-featured network-master
version of TurboDOS exceeds 24K in
size, this frees up a lot of program area.

Banked systems are often measured
by the amount of common memory they
consume. Common memory is a section
of memory (usually located physically
at the top of the address space) that is al-
ways present within the CPU’s address
space regardless of which system bank is
switched in. Since the Z80 is limited to
64K of total address space, it’s obvious
that the common-memory requirement
increases at the expense of the banked
segments, and thus at the expense of
memory available to transient programs
(in the case of TurboDOS, at the ex-
pense of the allowable size of the operat-
ing system).

The only portion of TurboDOS
that must remain in common memory is
a small interbank communications
module, plus some portions of the inter-
rupt-service routines. Thus the amount
of transient program area available is
63K, even if banked memory hardware
allows bank switching only on 4K or
16K boundaries.

A utility program (BANK.COM)
allows the system to be switched be-
tween banked and nonbanked mode.
When nonbanked mode is selected, pro-
grams must share bank O with the oper-
ating system.

Disk drives and files

TurboDOS supports file sizes of up
to 32 MB and a disk drive capacity of up
to 134 MB. Obviously, such large drives
will have a lot of files and will need a lot
of seek time during such operations as
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file opens, directory searches, etc. In an
effort to decrease this time, TurboDOS
supports a special directory format
called a hashed directory. A disk direc-
tory may, at any time, be restructured as
a hashed directory (although the oppo-
site is not true) by running a program
called FIXDIR. Although hashing the
directory made little difference on my
small-capacity floppy disks, a hardware
dealer I've worked with (who sells
TurboDOS on IMS systems) reports a
dramatic speed increase on his 40 MB
hard disk systems.

Another technique used by Turbo-
DOS to increase performance is disk
buffering. The system contains a built-
in buffer manager; moreover, a utility
program supplied with the system
(BUFFERS.COM) lets you change the
size of each disk buffer and the number
of buffers while the system is running.
These buffers are taken “off the top™ of
the transient program area (in un-
banked versions of TurboDOS). If
you're going to run small, disk-bound
programs, you can set up a large num-
ber of buffers and increase disk access
speed. Conversely, memory-hungry
programs (such as WordStar) should be
run with a small number of buffers to
provide as much memory as possible.

(Ishould point out that while direc-
tory hashing made little performance
difference in my system, increasing the
number of disk buffers in the system in-
creased disk throughput dramatically.)

Systems using banked memory
may set up most of the unused part of
bank O as disk buffer space and not af-
fect program memory space at all.

A fast file-load function supplies
yet a third performance increase: gener-
ally used by the Command Interpreter
(the portion of the system that processes
user command lines), this module al-
lows a section of memory to be loaded in

the fastest manner possible. It works by
scanning the disk allocation map, de-
tecting sequentially allocated segments,
and loading these segments at the fastest
transfer rate of the disk controller.

File attributes

TurboDOS expands on the file at-
tributes (also called “tags™) employed
by CP/M. The CP/M attribute is re-
placed by the GLOBAL attribute. Files
resident in user area 0 and tagged as
GLOBAL are accessible from any user
area, thus circumventing the need to du-
plicate frequently used files in each user
area of the disk. This global access ap-
plies equally to files that are accessed by
application programs (such as
WordStar’s overlay files), or chained
Basic programs.

ARCHIVE is another file attribute
that saves time and space when backing
up files. New files are created with the
ARCHIVE tag off. When a file is
backed up using the COPY program,
the ARCHIVE bit is set; when a file is
changed (extended, or written to with a
random write), TurboDOS resets the
ARCHIVE attribute. COPY can be in-

structed not to copy files that have been
archived and have not been modified
since. This process is called “incremen-
tal backup.”

The final “new” file attribute is
FIFO; it defines a special type of file
accessed using a ““first-in/first-out”
technique. FIFO files are accessed from
programs like any other file, except that
sequentially written records are ap-
pended at the end of the file, and se-
quential reads are taken from the begin-
ning. Moreover, a FIFO may be
declared as an in-memory file (accessed
much faster, since it really doesn’t exist
on disk at all; this limits the size of the
file, however, to available memory).
This whole scheme provides a very
handy technique for passing data be-
tween background processes, and be-
tween programs executing on different
processors. Since a FIFO can be made
to “suspend’ (deactivate) a process
reading the FIFO when it’s empty, it’s
easy to visualize a background process
that only *‘comes alive” when a pro-
gram posts a record to a file monitored
by the background process.

Two special utilities are provided
to work with FIFO files: SEND and
RECEIVE. SEND is invoked with a
FIFO filename and a text string to place
in the FIFO. RECEIVE takes only a
FIFO filename; it reads one record from
the FIFO (thus deleting the record) and
displays it. Together, these two utilities
may be used to form a rudimentary mail
facility between users.

File interlocks

TurboDOS features file and record
lockouts, since it supports background
processes that may access files at the
same time as foreground processes. In
fact, network support for shared files re-
quires at least one such process in each
file system offering file resources to the
network. Interlocks are used to coordi-
nate file accessing by multiple simulta-
neous processes and are necessary, for
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A user/drive prefix may be entered alone as a com-

As this article went to press, Software 2000 released
version 1.4 of TurboDOS after six months of field testing.
This latest release introduces a number of major enhance-
ments not available in prior versions of TurboDOS. Here is
a brief synopsis of a few of the most significant changes:

Full 8086 support. All TurboDOS features, functions,
and commands are now available 