'v@mber, 1984

IEERInding UNlverse—
| USRI tirough its
" Recent Evolution of UNIX =~ i | ﬁ’j L8 By
Talking with Andy Hall, Director ; | -«
System V Development
UNIX on a Codata 3300
How Portable is C?

The UNIX File; Shows, the
Shell, and Shibboleths

® Tutorial on PROMPT
. MS-DOS Window: Bulletin
Boards on the PC %

Graphics Palette: HALO

X2%5Polocol

B Pixs6 Symboic Debugger

8 {1/ R D



anced Di

P

L




Powerful & —

Cost Effectlve

I M
l\\\

: mmn ' |i j i

%7 WA AW 1‘1’

Advanced Digital’s' PC-Slave /16
Lets your PC Expand

The PC-SLAVE /16 creates a multi-processor PC cluster with shared data. Each user (up to 12)

has his own *‘system’’ for local processing and shares the host PC’s peripherals. Compare the
costs of adding users to your PC using PC-SLAVE/16°s with that of most networks. Then look
at the performance . . . enjoy processing at almost twice the speed of the IBM-PC and ten
times the speed of most Local Area Network schemes.

: A : PC-SLAVE /16 Networking Savings
To expand your exrstlng PC: and Terminal Multiple PC’s

2-User System

B | e e e
Runs Popular PC Software -

ADC’s RTNX Executive software provides the PC-SLAVE /16 with a completely transparent
interface to PC-DOS;MS-DOS* or CCP/M* and emulates the PC's display on most popular
erminals. You can run LOTUS/1-2-3, Multi-Plan and WordStar. Even the latest **Windowing”’
oftware will run with PC-SLAVE /16. To find out more about the PC-SLAVE /16, visit your
ycal dealer or contact Advanced Digital Corporation.

Advanced Digital
5432 Production Drive, Huntington Beach, CA 92649 « Tel. (714) 891-4004
Telex 183210 ADVANCED HTBH CIRCLE 18 ON READER SERVICE CARD

Advanced Digjtal U.K. Limited
27 Princess St., Hanover Square * London WIRSBNQ ¢ United Kingdom
409-0011 409-3359 # Telex 265840 FINEST

*PC-SLAVE /16 is a trademark of Advanced Digital Corporation
YPC-DOS is a trademark of International Business Machines
*MS-DOS is a trademark of Microsoft Corporation

*CCP/M is a trademark of Digital Research Corporation

*LOTUS 1-2-3 is a trademark of Lotus Development Corporation
*Muilti-Plan is a trademark of Micro Soft Corporation

*WordStar is a trademark of MicroPro Corporation




NEW PRODUCT NEWS
FROM TELETEK

Systemaster Il. Responding to
market demand for speed and in-
creased versatility, Teletek is proud
to announce the availability of the
next generation in 8-bit technology
— the new Systemaster 1l! The
Systemaster Il will offer two CPU
options, either a Z80B running

at 6 MHz or a Z80H running at

8 MHz, 128K of parity checked
RAM, two RS5232 serial ports with
on-board drivers (no paddle
boards required), two parallel
ports, or optional SCSI or IEEE-488
port. The WD floppy disk control-
ler will simultaneously handle

8" and 54" drives. A Zilog Z-80
DMA controller will provide in-
stant communications over the bus
between master -
andhslave. Add W
to the DMA

capability a true I
dedicated inter-
rupt controller
for both on-
board and
bus functions,
and the re-
sult is un-
precedented *
performance.
Systemaster Il will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

CIRCLE 124 ON READER SERVICE CARD

TELETEK

4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600

Telex #4991834
Answer back — Teletek
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SBC 86/87. As the name indi-
cates, Teletek’s new 16-bit slave
board has an Intel 8086 CPU with
an 8087 math co-processor op-
tion. This new board will provide
either 128K or 512K of parity
checked RAM. Two serial ports
are provided with individually
programmable baud rates. One
Centronics-compatible parallel
port is provided. When teamed up
with Systemaster Il under TurboDOS
1.3, this 5MHz or 8MHz multi-
user, multi-processing, combina-
tion cannot be beat in speed or
feature flexibility!

86/87

In Europe:
Kode Limited
Station Road
Calne, Wiltshire
SN11 OJR England
tel: 0249-813771
telex: 449335

In Canada:

MAE Microsystems -
8255 Mountain Sights, Ste. 1508
Montreal, Quebec

H4P1W1 Canada
tel: 514-341-1210
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Teletek Z-150 MB. Teletek is

the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compaq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides

a game port for use when your
portable goes home or a clock/
calendar with battery backup!

Evaluate the Systemaster I, SBC
86/87 or Teletek Z-150 MB for
30 days under Teletek’s Eval-
uation Program. A
money-back guarantee
is provided if not com-
pletely satisfied! All
Teletek products carry
a 3-year warranty.
(Specifications subject to
! change without
notice.)
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The Worlds of UNIX 42
by Mark Rollins

A discussion of the development and future of UNIX introduces

the articles that follow

The Evolution of UNIX from 1974 to the Present 44
by Ian Darwin and Geoff Collyer

UNIX in the last decade: the key ideas that made it evolve, and the
individuals who contributed to its growth

A Conversation with Andrew D. Hall 58
Andy Hall, Director of the Bell Labs System V Development, talks
about the future of UNIX

Codata 3300, Running Unisoft UNIX 68
by Bruce Hunter

Codata offers a reliable implementation of Unisoft UNIX at a mod-
erate price

How Portable is G? 8 4
by Michael Tiison

Avoid some of the most common pointer and data typing problems
that arise when programming in C

PFIX86 from Phoenix 92
by Michael Olfe

Phoenix Software has released a symbolic debugger for a standard
PC/MS-DOS environment

The MS-DOS PROMPT Command 1“0
has more Power than You Think

by Charles Petzold

PROMPT is more than a simple command—it will display the cur-

rent directory path, change the color/graphics display mode, and
redefine the keyboard

X.25 Communications Protocol 1 na
by Eric L. Beser

Part 3: Learn how to implement X.25 using the Intel 8274 and
Western Digital WD2511 chips :




prog » B
Yascal, or assembly

~ * use P&T’s sample and
diagnostic programs to install
488 equipment quickly and
easily

= control up to 15 IEEE 488
devices

* expect trouble-free service (less
than %% field failure rate)

Just compare these features.
Nobody else offers this kind of
versatility and reliability. And it
only costs $450 (plus shipping).
So why settle for less? Call or
write today for a detailed
brochure.

P.O. Box 1206
Goleta, CA 93116

TRoUT.) (805) 685-4641
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o\x» WE DRESSED OUR
~ UNIX* SOFTWARE FOR
YOUR IBM PC/XT

Try it Risk FREE — the first AT&T-licensed UNIX
implementation for the IBM PC/XT. Shipping since
August 1983, Venix/86 is the popular choice among
knowledgeable UNIX users and developers. Here’s why!
* Multi-User Capability...
Share the same PC, disk, and printer with up to
three users! Simply plug in a CRT and run.
Multi-Tasking... :
Edit a file, print a report, run a spelling check,
format a diskette...all at the same time.
Berkeley Enhancements...
Including vi, termcap, more and the c shell.
Real-Time Extensions...
With semaphores, raw and asynchronous I/0,
priority, shared data, 1/0 page addressing.
Quad-Screen Windowing...
Featuring four unique and powerful windows.
MS-DOS Partitioning...
Keep your DOS files and programs!

Lean and Clean...

192K RAM, 3.5 Mbytes on disk. Proven reliability.
Applications...

Networking, word processors, database managers,
spreadsheets, menu interfaces.

One Source with Unisource...

Unisource is the leading publisher and devel-
oper of UNIX software for the IBM PC/XT
and compatibles, DEC Professional 350,
Rainbow, Micro-11, PDP-11, VAX series,
and NCR computers. All our packages are

fully documented and supported by our
800 user hotline. Call for a complete
information kit or to arrange your 30-day
Risk FREE Trial of Venix/86. Unisource
Software Corp. Department 4130
71 Bent St., Cambridge, MA 02141.
Telex 92-1401/COMPUMART CAM

CALL 617-491-1264

Getting UNIX Software
Down to Business
CIRCLE 82 ON READER SERVICE CARD

+UNIX is a trademark of AT&T Technologies, Inc.
Venix/86 implementation by YenturCom, Inc.



Sdys
goodhye

by Mark Rollins

6 Microsystems November 1984

¢ have sad
news.

This is
the last issue
of Microsys-
tems that
Ziff-Davis
will be pub-
lishing. The reasons are purely finan-
cial, having nothing to do with the edi-
torial content, which has been
increasingly praised by our readers, ad-
vertisers, and the Ziff-Davis manage-
ment. It is difficult to write about this
while going through the emotional tur-
moil we on the staff are at the moment.
All of us on the staff would like to thank
you, the readers, for your support. We
also wish to thank our authors for their
outstanding articles, which have made
Microsystems so highly respected in the
industry.

Sol Libes’ imagination and editori-
al flair set the viewpoint and laid the
foundations. In my short tenure, we
modified the viewpoint to maintain a
state-of-the-art direction for system de-
velopers. This annoyed a handful of
readers. Scores more, as well as Sol him-
self, supported and praised the change.
The departure of Microsystems from the
publishing scene is indeed a sad event.

The micro world has gone through
immense changes since Microsystems
first began publishing. For the skeptics,
we still support the potential value of
S-100 systems in today’s world, if ven-
dors provide the proper tools. We
strongly support the moves toward
standards that can satisfy the needs of
both developers and end users. And we
also support those in the industry who
maintain a critical eye toward short-
term profit motives that jeopardize the
long-term benefit and health of the
industry.

‘From Sol Libes
It saddens me deeply that this is the

Microsystems Editorial Staff. From left:
Mark Rollins, Tom Leander, Ann
Ovodow, Chris Terry, Susan Hurley, and
Randolph Johnson.

Microsystems Advertising East Coast
Sales Staff. From left: Michelle
Fischetti, Jim Beloff, and Jeff Tompkins
(not shown: Steve Taneman, Jeff Cohen,
Jeff Edman, Biff Fairclough, Mark
Browning, and Frank Lederer).

last issue of Microsystems. A great many
loyal readers called when they heard the
news, expressing their shock and disbe-
lief. They found me in a thoroughly de-
pressed state, and I appreciated their
concerns. Many pleaded with me to re-
sume publishing “my baby.” Several of-
fered to work on the venture. I seriously
considered doing it again. . .but then I
thought back to the days in 1980 when
my wife and I worked 24 hours a day,
seven days a week—and starting up a
magazine today would be even more
work, with greater risk.

The era of the early pioneers, when
most of the work came from individuals
working in garages and basements, has
pretty much run its course. I look back
on those early days with fondness. And
I think I learned more from editing Mi-
crosystems than any reader did from
reading it.

I am indebted to all the authors
who wrote for the magazine, realizing
that theirs was primarily a labor of love
and discovery. To the people who
worked on producing Microsystems: to
Chris Terry, Mark Rollins, and the edi-
torial and advertising staffs. To Will
Kefauver, the art director who rede-
signed Microsystems into a magazine
that was not only good to read, but good
to look at. To our advertising and edito-
rial production coordinators Peter
Kasakove, Sue Conroy, and Lenny
Fried. To all the subscribers who wrote
and called to give their opinions, sugges-
tions, praise and encouragement over
the years.

My wife and I are continuing our
teaching jobs (we are both Community
College Professors in New Jersey), and I
expect to write a few articles from time
to time for various publications. I am
continuing to remain active in the Ama-
teur Computer Group of New Jersey
(which I founded in 1975 and headed
for five years), as well as the SIG/M and
PC/BLUE public domain software user
groups.

L]




Gifford’s
Multiuser Concurrent DOS.
The net that works!

Gifford has the network solution. It’s reminder messages, message of the
simple, fast, secure, complete, and it day, automatic startup and shut-
works. Multiuser Concurrent DOS is down procedures, and easily prepared
based on Digital Research’s Concurrent files for initializing terminals, printers,
DQOS, the only major microcomputer and network nodes.
operating system specifically Gifford’s Virtual Terminals™
designed for networking. increase productivity
Users can share disks and R—
printers transparently, and can
also take advantage of true mul
tiuser features like file and
record lockout. And Gifford &
has added a bundle of features K&
that makes Multiuser Concurrent ™%
DOS easy to install and use. It lets you
get right to work.

Our netis ARCNET. s

Gifford nets a big one:
Simplicity.

If you’ve gone through the ordeal of

typing as many as seven commands

by offering full- just to get on and off a network,

SCreen Concurrency; Gifford has your number.

you can run up to four A gmg]e, menu-

programs simultaneously from one driven network

physical terminal. command

The safety net. handles all your

; network options.
MuItlp]e users [ Everything you
can mean

need is right in

Multiuser Concurrent multiple SCelt ity - front of you. The net
DOS utilizes Datapoint’s 2 Dr oblems.‘Glffor d’s effect is simplicity —and sanity.
ARCNET, the most popu- a8 % Security en- If you’d like to see how Gifford’s

hancements
. include

lar network hardware in
the industry. It’s reliable,
economical, and fast—so,
you can add users
without overload- |
ing the network.
You can net-
work up to 255
single and multi-
user systems. You

' Multiuser Concurrent DOS can
solve your networking problems, or
; #if yow'd like to know about Gifford’s
* selection of multiuser systems and
software options, call (415) 895-0798.
Or write us at the address below.
We'll send you a free networking
«brochure and give you the name of
the nearest dealer.

| login
| account
names and
iRt e encrypted

can connect single or passwords
multiuser Gifford or CompuPro® 19 conitrol
systems as well as IBM PC-XTs? Dual ~ 2€C¢58 to the SYSICIE: Users

processor Gifford and CompuPro can be further restricted g

Multiuser Concurrent DOS is a trademark of Gifford
Computer Svstems. Concurrent DOS is a trademark of Digiral
Research, Inc. ARCNET s a trademark of Datapoint
Corporation. IBM PC-XT is a registered trademark of IBM

systems can run thousands of 8 or 16 bit to specified ’ peeecCrmi nals g"""“”;;"’"- CompuPro e ’”ﬂ?’;";f? ‘“’d";‘”r’f ”kf .
K 3 - user areas, pro- ompulPro Corporation. Lotus 1-2- is a trademar, of Lotus
CP/M or MP/M applications. PC-XTs 2 Development Corp. Virtual Terminals is a trademark of
can run 16 bit CP/M and MP/M 2 grams, or nodes on the Gifford Computer Systems.
etwork You’re also safe from

programs as well as most popular
MS-DOS applications, such as
Lotus 1-2-37

, excessive
down time,

. since the
Gifford adds to your modular net- @ G’FF ORD
net worth. work architec- COMPUTER SYSTEMS
Our enhancements of Concurrent ture gives you j 45 :2 s,;g:j::g;i:? e
DOS make it possible to get more and HnY San Leandro, CA 94577
better work done in less time. Network- fr o su}gle (415)895-0798 TELEX: 704521
wide features include electronic mail, point failure. f’c‘,’s”iﬁ‘;’é;g’c’ﬁéf?? 5179;?921

Amherst, NY (716) 833-4758

THE MULTIUSER COMPANY "
A division of Zitel Corporation
CIRCLE 181 ON READER SERVICE CARD

event calendar, inter-terminal
communication, user time
accounting and usage report &
generation, telecommunications,
user expandable HEL P facility,
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has been privately
showing a prototype
lap-sized system
with UNIX in read-
only memory. ..

. . Seequa Computer
Corp. reduced the list price of its IBM-
PC-compatible transportable to 1,595,
in a price war that is heating up. Consid-
ering that this machine, as well as virtu-
ally all the PC compatibles, is usually
discounted from 10-20%, it means that
the low end of the IBM-PC marketplace
is fast approaching the $1,000
breakpoint. . . Commodore, which had
demoed a low-cost UNIX-based system
based on the Zilog Z8000, is now ru-
mored to have dropped the project after
the four leading engineers switched to
Atari (now run by their old boss Jack
Tramiel). Commodore filed a suit
against the engineers for allegedly steal-
ing design secrets. Atari is expected to
introduce a 16-bit personal computer in
January and a 32-bit machine next
summer. . . There are rumors that IBM
is seriously considering dropping
Microsoft Basic for its PC and offering,
instead, a version that is ANSI (Ameri-
can National Standards Institute)
compatible.

Apple is rumored considering li-
censing the Macintosh technology to
one or two manufacturers in an attempt
to establish the Mac as an industry
standard—a la the IBM-PC technology.
Apple is also rumored to be hard at
work on a color version of the Mac. . .
The recently released PC-DOS 3.0 from
IBM lacked multitasking capability and
multiuser facilities. PC-DOS 4.0, an al-
most complete UNIX lookalike, is ex-
pected out sometime next summer. Ru-
mored further down the line is an
IBM-VM implementation for a desktop
machine with PC-DOS and UNIX run-
ning as guest operating systems under
VM. IBM already has CMS running on
its XT-370, but without guest operating
system capability . . . Texas Instruments
is expected shortly to begin sampling its
token ring Local Area Network chip
set; this means that production will be-
gin by mid ’85, with systems being intro-
duced by late 85 or early ’86. Since this
is most likely the chip set that IBM will
use for their PC-LAN system, we can
expect IBM to introduce their PC-LAN
products within the same time
frame. . . Digital Research (producers
of CP/M) is rumored to be developing a
graphics-based interface product for
IBM’s new 80286-based PC, code-
named Crystal, under contract to IBM

and working on development of a simi-
lar product for AT&T. . .IBM is ru-
mored to be developing their own inte-
grated software package for the PC
based on its Query-By-Example rela-
tional database language used on its
large mainframes. It is expected to in-
clude graphics, spreadsheet and elec-
tronic mail facilities and to require
512K of RAM. It is also expected to use
a desktop metaphor similar to that used
on the Apple Lisa. . . Data General is
expected to enter the knee-top comput-
er market with a machine similar to the
Hewlett-Packard portable that has a 25-
line x 80-column LCD display, 3.5"
disk drive, 128K RAM and IBM-PC
compatibility . . . Digital Equipment
Corp. is said to be close to announcing
local area networking capability for
their Professional 350 desktop unit run-
ning a UNIX-like operating system. . .
Fortune System Inc., a maker of UNIX-
base systems, is rumored negotiating to
buy North Star Computer Inc.

IBM releases PC/AT

As predicted months ago in this
column, IBM, in August, introduced a
new, more powerful version of the PC.
Called the PC/AT, it is based on the
new Intel 80286 microprocessor (a true
16-bit device) and supports up to 3 MB
of RAM (the PC supports 512K maxi-
mum), 1.6 MB floppies (PC supports
only 360K units), a 20 MB hard disk
(PC/XT has a 10 MB unit) and a new
version 3.0 of PC-DOS. The basic mod-
el (83995) comes with 256K of RAM
and a single floppy; the expanded model
($5795) has 512K of RAM, floppy and
hard disk drives, and parallel/serial 1/0O
card. The PC/AT keyboard corrects
the earlier PC keyboard problems.

IBM also announced it will intro-
duce, in the first quarter of ’835, a PC lo-
cal area networking system to link to-
gether up to 72 PCs with a PC/AT
functioning.as a file server. A broad-
band coaxial cable LAN system, it
transmits at 2 Mbits/sec and costs
about $700 per station. IBM’s LAN is
thus slower and more expensive than
some of the systems (e.g. Ethernet) that
have been on the market for some time.
Further, this is really an interim prod-
uct, as IBM will introduce a token-ring
LAN in another two years.

Also to be available in the first
quarter of ’85 will be PC/Xenix (a
$1,000 software package), a three-user
version of Microsoft’s multiuser, multi-
tasking operating system based on
UNIX System III. Note that XENIX
and several other UNIX versions for the
PC/XT have been available, from other
suppliers, for a long time. And many of
these versions run faster, support more
users, and cost less.




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 S-100 technology to its logical limit. And it only costs $1395!*

Upgrade your §-100.The MI-286 is only one of Macrotech’s products designed to maximize the performance
of your $-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 $-100 system.

Macrotech International Corp.
9551 Irondale Avenue See us at
Chatsworth, CA 91311 Comdex, Las Vegas

Phone: (818) 700-1501 Booth #316
. Telex: 9109970653

FOR DEALERS AND OEM CIRCLE READER SERVICE #78

FOR END-USERS CIRCLE READER SERVICE #79
Dealer/Distributors: Priority One Electronics, (800) 423-5922. (213) 709-5111 / John D. Owens Assoc., (212) 448-6298
In England: Fulcrum (Europe) (0621) 828-763 / MP/M is a registered trademark of Digital Research *Math co-processor extra.
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Continued from page 8

Overall, the PC/AT appearstobe a
“ho-hum” upgrade of the PC/XT, leav-
ing opportunities for PC-compatible
makers to bring out AT compatibles
with better performance. For example,
consider that the 80286 can directly ad-
dress up to 16 MB of memory; that most
small multiuser systems have more than
three users and want tape backup for
the hard disk, and that 20 MB of disk
space is really not adequate for a three-
user XENIX system, etc. However,
with all the IBM power behind it, it
should do well.

Random news

Yates Ventures of Palo Alto, CA, a
leading UNIX market research firm,
has been bought out by another market
research firm, International Data
Corp., of Framingham MA.. . . The In-
ternational Personal Robot Congress
and Exposition, to be held in the U.S. in
1986, is planning to have a robot Ping-
Pong contest. Robot builders wishing
more information on the contest should
write to Dr. John Billingsly, Department
of Electrical and Electronic Engineer-
ing, Portsmouth Polytechnic, Anglese

Road, Portsmouth, England.

32-hit micro status report

Motorola has begun shipping sam-
ples of its 68020 32-bit microprocessors
to selected customers and expects short-
ly to have samples generally avail-
able. . . production quantities are not
expected until mid '85.

National, who renamed their 32-bit
micro the “32000 family” (which is also
the name used by AT&T for their 32-bit
micros) is reported to be already ship-
ping samples of their 32032 micropro-
cessor to selected customers and may
actually beat Motorola into production.

Zilog has begun to release detailed
information on their Z80,000 32-bit
chip, promising samples late this year.
The device will include on-chip virtual
memory mangement, cache memory,
six-stage pipelining, burst memory
transfer and multiprocessing support.
Via 32-bit addressing it can access 4
gigabytes in each of four address spaces.
The Z80,000 32-bit chip will use a 25
MH?z clock, and Zilog claims 3.7 MIPS
performance.

Intel has begun supplying detailed
information on its 80386 32-bit chip to
selected customers and expects to ship
samples to those customers by mid ’85;

production is not expected until 1986.
In the meantime Egil Juliesen, of Future
Computing, recently made this interest-
ing remark about Intel’s new 80286 su-
per 16-bit microprocessor (used in the
new IBM PC/AT): “For us, 80286 real-
ly means 2-86, which really means that
by February 1986 it will be in volume
production.”

Japan penetrating U.S. PC market

According to Future Computing, a
respected market research organization
in Richardson TX, the Japanese now
have 5% of the U.S. personal computer
systems business. However, if one also
includes the sales of peripherals (e.g.
printers, monitors) sold under their own
label, then they now have 22% of the
business. Further, if one looks inside the
machines at the chips, disk drives, etc.,
then Japan has 31% of the value of the
U.S. personal computer market.

Quotation of the month

“AT&T has never represented the
state of the art in UNIX.”—Mark
Ursino, Operating System Product Man-
ager, Microsoft o

Sol Libes, Box 1192, Mountainside, NJ
07092

THESUPERIOR S-100 MEMORY
AT A SENSATIONAL PRIGE

339995!

(] 65K x 8 bit CMOS Static RAM  [_] Faster Upgrade for CompuPro

Speed, simplicity and sensibility

are the hallmarks of our clearly (L] IEEE-696/5-100 Operation RAM 17
superior S-100 memory. (_] Phantom Response (L) Full Technical Support

Years of design experience, (] 24 bit Extended Addressing (L] 30 Day Money Back Guarantee
components of the highest quality (_} 8 MHz Z-80 Operation (] Two Year Warranty
and a record of unsurpassed (] Fast Paging in Multi-Board () 24 Hour Shipment Direct from
dependability make this all the Environment Our Stock
memory you'll ever need. (] Auto Vanish Capability (] $399.95 Complete

Dealer inquiries welcome; quantity price breaks available; bare board kits and unpopulated AT available; Florida residents add 5% sales tax; Visa,
MasterCard, check, money crder and CODs accepted; please call or write for more information; CompuPro is a registered trademark of the Godbout Co.

Programs International, Inc./4112 West Linebaugh Avenue/Tampa, Florida 33624/813-961-9693
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Tecmar Provides Solutions

LabPac'makes data acquisition quick and easy

Save your valuable time and money
with LABPAC from Tecmar. Instead of
spending days slaving over complex
programs and languages, your data ac-
quisition system can be up and running
in hours. Now even novice programmers
can easily design highly sophisticated
data acquisition and process control
systems. LABPAC provides a library of
advanced assembly language
subroutines that can be called by your
BASIC, FORTRAN or Pascal programs.
These subroutines can sample a chan-
nel, convert the signal, and store the
value in memory for later use. LABPAC
also contains many specialized com-
mands for more complex procedures. In
addition to all this, LABPAC also can
operate in the background allowing you
to sample, store, and analyze your data
at the same time. LABPAC is compat-
ible with the Tecmar Lab Master, Lab
Tender and DADIO boards.

Lab Master™

End the tedium of monitoring your ex-
periments or processes with the Lab
Master. The Lab Master lets you save
time and money by having your PC do
the work for you. This board is powerful
enough for the most demanding lab or
industrial applications, yet with the LAB-
PAC software support package it is easy
to use. With Lab Master you have com-
plete control over A/D conversion, D/A
conversion, counting, timing, and digital
/O. This board is so advanced it can
sample (with options) up to 256 chan-
nels of data and can convert a single
channel up to 80,000 times in one sec-
ond. The Lab Master doesn't sacrifice
accuracy, since it comes with 12-bit
precision, and has options for 14 and 16
bit accuracies. However, the most amaz-
ing feature of the Lab Master is that it
can do all this and still cost less than
$1,000.

Lab Tender™

The Lab Tender is the economical solu-
tion to your data acquisition needs.
Whether you are on a tight budget or
simply don’t need all the precision of
the Lab Master, the Lab Tender is the
perfect board for you. The Lab Tender
offers 32 channels of 8-bit A/D and 16
channels of 8-bit D/A, at a conversion
rate of 50,000 samples per second. It
also has counting, timing and digital /O
capabilities. No one else can offer you
this combination of features for less
than $500.

DADIO™

The DADIO extends the capabilities of
the Lab Master or Lab Tender boards by
providing 4 additional D/A channels and
3 /O ports.

the power behind the PC™
CIRCLE 77 ON READER SERVICE CARD

Tecmar, Inc. 6225 Cochran Road Solon (Cleveland), Ohio 44139-3377 Phone: (216)349-0600 Telex: 466692
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ntinuing with last
' month’s discussion for
new S-100 users, I
have compiled (with
the help of all the new
s users who have writ-
ten to me in the last
year) a short list of
things to consider when purchasing a
used (or maybe even a new) S-100
machine.

1. Be sure that the computer is
functioning properly when you buy it.
You would be surprised how many peo-
ple don’t check out a machine before
they take it home! If it doesn’t work be-
fore you buy it, it won’t work after you
buy it—unless you are a wizard. Since
most S-100 machines run CP/M or a
derivative or similar operating system,
diagnostic programs for memory and
I/0 testing are readily available in the
public domain libraries from SIG/M
and CPMUG. It is usually a good idea
to test at least the system’s memory,
I/0, and mass storage devices. If you
find any problems in these three areas,
then you should reconsider buying the
system unless you are skilled at trouble-
shooting and repairing S-100 machines.

Problems in the mass storage (usu-
ally floppy and hard disks) are often
very expensive to remedy. You can
count on spending at least $100 to repair
a bad floppy drive, and $500 or more to
repair a bad hard disk. Most floppy
drives can be repaired in the field or at a
local repair shop. So can most of the
older cartridge drives, although they are
usually very expensive to repair. Win-
chester-style hard disk drives are usual-
ly cheaper to repair than the cartridge
type, but can be repaired only at the
factory.

2. Be sure that the machine you are
buying will do what you want it to do.
Check that the frame has enough slots
for your future as well as your current

needs. Front panels look nice, but rarely
work satisfatorily with IEEE-696
boards, and usually require replacement
or modification. Check that the boards
you intend to add to the machine will
work—if possible, plug them in before
you buy the machine.

3. Check that any peripherals you
already have (especially terminals and
printers) will be able to work with the
new machine. Many of the older S-100
machines are set up for serial list devices
and have no provision for parallel print-
ers (which are today the most popular
type).

A classic problem that occurs when
installing any machine that requires an
external terminal is incompatibility of
the console I/0 devices. The problem
appears to be simple, but can assume
nightmarish proportions. One reader
bought a machine that booted from
floppy disk and assumed a console
speed of 19,200 bps; his terminal, how-
ever, operated at a maximum data rate
of 9,600 bps.

When he bought the machine it
seemed a simple task to change the con-
sole I/0 rate, but when he got the ma-
chine home he discovered that the con-
sole speed control routine was
contained in EPROM; to change the
console speed to suit his slower terminal
would have required burning a new
EPROM. Finally, he gave up and just
bought a new terminal capable of sup-
porting the higher speed.

4. Beware of undocumented hard-
ware. Much of the older hardware avail-
able for S-100 machines was manufac-
tured by companies that are no longer in
business. At the very least, you should
get schematics for every board and for -
the machine itself. Many of these (espe-
cially for MITS, Processor Technology,
and TDL/Xitan boards) have been col-
lected and republished in book form.
However, some boards, such as plug-in
modems, EPROM programmers, and
terminal emulators, use parts that are
no longer available.
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Figure 1. Circuit to generate 0 to 8 wait states.




Thus, if they fail, they become use-
less relics. In addition, you may have to
modify them in order to make them
work in an IEEE-696 environment;
without adequate documentation, this
becomes an extremely difficult task, and
you would probably be better off replac-
ing the old board with a new, IEEE-
696-compatible one.

5. If you plan to upgrade the ma-
chine in the future, make sure that it will
be able to support the new hardware. If
the machine has an IEEE-696-compati-
ble motherboard, then you should have
little trouble upgrading to 16- or 32-bit
operation (assuming that all its boards
are also IEEE-696 compatible). If the
motherboard does not conform to
IEEE-696 in all respects, then you may
have to invest a lot of money before you
can upgrade the system.

You should also check the ma-
chine’s power supply ratings to make
sure that it will be able to handle more
boards and additional drives. Many of
the newer S-100 machines are designed
for a specific application and may not be
able to provide enough power for items
that the manufacturer does not include.
Don’t assume, because the machine has
10 slots, that you can fill all of them
with any kind of board; old static RAM
boards are power hogs, and a 16K board
may well draw twice as much current as
a modern 64K board.

Slow EPROMS again

A problem that appears to be
plaguing many owners who are updat-
ing to high-speed processors is how to
make their slow EPROMs work at 6, 8,
or even 10 MHz. Although somewhat
faster versions of most of the popular
EPROMSs are available, 8 MHz or 10
MHz EPROMs are not likely to be
available for quite some time. The solu-
tion, as I have several times previously
pointed out in this column, is to use a
wait-state generator.

Most EPROM boards have built-in
generators for one or two wait states,
but some have no wait-state capability
at all. At clock speeds of 6 MHz and
above, even two wait states are not
enough for many of the available
EPROMS.

used, along with the system clock and
pSYNC signals to force the RDY line
low for from 0 to 8 bus cycles, by clock-
ing the parallel word loaded from the
switches onto the RDY line.

Safe power line switching

Many readers have asked for a sim-
ple circuit that can be used to allow their
computer to switch an AC power line
via a parallel I/O line. There are many
ways to build a switching device of this
sort, but the simplest is to use a com-
mercially available solid-state relay.
There are several advantages to this ap-
proach. It is inexpensive (about $10),
easy to install (four wires), provides a
high degree of protection for your com-
puter, and can handle relatively large
AC loads (20A or more, depending on
the relay you choose).

Typically, the solid-state relay has
four terminals: the input terminals (usu-
ally marked ‘+* and ‘-’) are connected
to your computer’s parallel output line
and signal ground, respectively. The
load is generally no more than 15 milli-
amperes— well within the drive capa-
bility of a standard 74xx chip. The AC
switch terminals (generally marked ‘-’)
are connected in series with the AC load
in exactly the same manner that a light
switch is wired in a table lamp.

A word of caution

Since these relays use optical cou-
pling between the switching circuit and
the load circuit, there is no direct elec-
trical path between your sensitive TTL
computer ICs and the potentially very
harmful 120VAC power line. A word of
warning, however. Although the opto-
coupler in the relay completely isolates
your computer from the AC power line,
the 120VAC present on the AC termi-
nals of the relay is lethal.

Mount the relay outside the com-
puter case. Make sure that all 120VAC
connections are adequately insulated
with friction tape or a non-conducting
cover. Check the manufacturer’s speci-
fications for maximum load, and make
sure that the controlled AC device load
does not exceed the relay ratings. You
may also have to provide a heat sink for
the relay, depending on which one you
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QUASI-DISK

= up to 4 megabytes of Semiconductor Disk on a single card

- accepts 64K and/or 256K RAMS (mix and match) = compatible
with all operating systems and processors + complete with
diagnostics and installation software (source code supplied)

MFI10

« single board solution to most I/0 requirements « 8 async
RS-232 serial ports « 2 parallel ports « battery backed time of
day clock « vectored interrupt controller « optional serial cable
customizer interface and Centronics parallel interface « complete
with diagnostics and installation software

The circuit shown in Figure 1 | choose.
(from Interfacing to S-100/IEEE-696 If you neglect these precautions you
Microcomputers, by Sol Libes and Mark | may kill more than your computer!

Garetz, Osborne/McGraw-Hill, 1980)
is a simple wait-state generator that can
~add up to eight wait states to any S-100
RAM or EPROM board. Being basical-
ly very lazy, I have used this circuit doz-
ens of times to avoid having to replace
existing boards when ““souping up” an
§-100 computer.
The signal BDSEL* is taken from
the board’s existing I/0 decoder and is

Two relays I have used for medi-
um-power applications (less than 10A)
are the Monsanto MSR 100 and the Cry-
dom (International Rectifier) D1202-S.
Each of these devices allows a 3-to-
32VDC input to switch up to 1.2kW of
AC power.

Dave Hardy, 736 Notre Dame, Grosse
Pointe, MI 48203.

MONEY BACK GUARANTEE
All Electalogics products are designed lo strictly comply with $100-896 specifications
and are warranted for 1 year. Il for any reason you arg not complgtely satisfied with the
operation of the board, your money will be returned

For mare information contact:

[Electralogics]

39 Durward Place, Waterloo, Ontario, Canada N2L 4E5
Phone: (519} 884-8200

$-100 DIV./696 CORP.
14425 North 79th Street, Scottsdale, Arizona
852601-800-528-3138



Available for the IBM PC, AT, XT, jr," and true compatibles

CLEAR THE DES
SIDEKICK’S
&% HERE! %,

ALWAYS JUST A KEYSTROKE AWAY . . .

K,

\ AR No matter what software you're running

W XY WHETHER YOURE RUNNING LOTUS, WORDSTAR,

\ g g dBASE OR WHATEVER . . .
o 4 JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS . . .
h' * A CALCULATOR © AN APPOINTMENT CALENDAR

74 \u T - ANoTERAD
7'Q\

¢ AN AUTO DIALER
¢ A PHONE DIRECTORY
® AN ASCH TABLE

"SIDEKICK

15 A $50 SOLUTION
10 A $5,000 PROBLEM.”

Garry Ray, PC WEEK,
July 24, 1984



Here’s Sidekick in action. That’s Lotus 1-2-3 running under-
neath. In the Sidekick Notepad you can see data that's been
imported from the Lotus screen. On the upper right, that’s the
Sidekick Calculator.

INTRODUCTORY OFFER

% i
§1:39:23  9/14/1984
A _ iost of Materials $20.80 522.88
- eient $3.08  55.08

Copy Protected Version b tisi ’ $44.58
$35.88 538.30
30 DAY

. MONEY-BACK
GUARANTEE

NOW . . . Whether you're working in dBase, Lotus, Wordstar or
whatever . . . you can unleash the full power of your computer . . . and
make a lot of extra space on your desk at the same time.
Whenever you're using your computer . . . from start to finish
of your session . . . Sidekick™ will be there . . . ready to serve. And it's
as lightning-fast and compact as only Borland knows how to make it.
There’s a notepad that has a full-screen editor that can time and
date stamp your notes, and then save them to disk. You can even pull
information into the notepad directly from the screen of your “underlying”

s software.
N CALALITOR _ ~ Suppose y_ou’re working‘in Lotus and the phone sudd_enty rings.
AN APPOINTHENT CALEX : Give your Sidekick a call and it pops right up over Lotus with the notepad
MUMTD e you need. Or an appointment calendar . . . one you can never misplace.
AND MUCH MORE ; ; : What if you need to do a quick calculation? A keystroke instantly

brings up the calculator. And the results of your calculations can even be
transferred to your “underlying” software.

Need to make a phone call? Up pops your personal phone directory.
Type in the name you want . . . and Sidekick jumps right to the phone
number. Another keystroke, and the phone is automatically dialed for you. T

There’s lots more, too. You can move the Sidekick windows
anywhere on the screen you like. And you can have as many on screen at
a time as you need. There’s even an on-line help window for each of
Sidekick’s features.

We designed it because we needed it. If you've ever been writing
a report and needed to do a quick calculation, or jot down a note, then
you need Sidekick, too.

TOnly with Hayes Smartmodem and compatibles.

GOT YOURSIDEKICK YET?

YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY!

For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1133
(lines open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 408-438-8400

SIDEKICK™ $49.95 O Please be sure your computer is an IBM PC, AT, XT, jr, or
Non-copy protected true compatible! AN

e e ® BORLAN
S Handiing) ADDRESS ) INTERNATIONAL

Check [ Money Order i1 . CTTXSTAE I Borland International

glaiﬁ £ aetad U TELEPHONE 4113 Scotts Valley Drive
California residents add 6% sales tax. Outside U.S.A. add $15.00. (foutsideof  SCOtts Valley, California 95066

ExpirationDate ___ U.S.A payment must be by bank draft payable in the U.S. and in U.S. dollars) ~ TELEX: 172373

“PC jr. runs non-copy protected version ondy. Sorry, no G.0.D. or Purchase Orders. SG9



Shows, shell
efficiency, ant
shibiholeths

by lan F. Darwin
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UNIX File runs
% over several small
but useful topics. I
look at upcoming
conferences, offer
hints on make and
o~ ‘ on shell efficiency,
and attack a common myth about
UNIX.

Long-range planning

Get out your new 1985 calendar
and mark these dates—the really big
shows of the UNIX world in 1985. To
start the year off right, Dallas, Texas
will be the site of a USENIX and
/usr/group “disjoint” conference. Both
organisations are holding their confer-
ences at the same time in the same city,
but under different roofs. Details such
as cross-registration are not yet (end of
August 1984) announced. This should
be a very large event.

Ironically, the fact that the techies
are in town will draw the marketing
types to the UniForum show, and the
fact that the marketing types are “at a
distance” will draw the techies to the
USENIX conference. The dates for this
are January 22-25, 1985. UniForum,
which bills itself as “the premier UNIX
marketing event,” will be the opening
conference at the brand-new Dallas
Infomart. USENIX, the largest UNIX
technical conference, will be at the Fair-
mont Hotel in Dallas.

According to Steve Glaser, who is
General Chair of the USENIX commit-
tee for the summer 1985 conference,
summer’s USENIX get-together is
scheduled for Portland, Oregon, June
12-14, 1985, with a day of tutorials and
other meetings on the 11th. USENIX
and the Software Tools User Group are
organising this conference. Steve
Bourne—best known as the author of
the Bourne shell, now working at Sili-
con Graphics—is the chairman of the
technical program, so that is in good
hands. There will be no major /usr
/group participation, although they will
probably have a booth in the Exhibitors’
area along with vendors and others dis-
playing products and training.

Steve Glaser said in a recent (end of
July, 1984) USENET posting: “We're
still trying to settle on most of the de-
tails. We wanted to wait to see how
some of the new stuff that they tried in
Salt Lake City worked out. If you were
there, did you turn in the survey form
from your registration packet?” Steve
tells me that the program has settled
down a little since that posting; expect
the call for papers and more details on

the Summer 1985 USENIX to appear
around December, 1984.

For conference registration or ven-
dor space rental information, contact
USENIX at Box 7, El Cerrito CA 94530,
phone 415-528-UNIX (528-8649)
and/or /usr/group, 4655 Old Ironsides,
Santa Clara CA 95050; phone 408-986-
8840.

More on make

Here’s another hint on the make
utility. You often want to maintain the
originals of ‘shell files’ in a source direc-
tory far away from the executable direc-
tory (directory of executable program,
not directory which is ‘executable’ in
terms of the UNIX permission scheme)
in which the “production” versions live.
It’s common to call these files
“commandname.sh” (for example, the
xyz command is stored as xyz.sh). Here
is a makefile which copies xyz.sh and its
subordinates into the executable direc-
tory bin/xyz. It will also copy one or
more of several members of a library
into the production copy of this library
without renaming them. Both examples
use the magic make variable ‘$?°, which
refers to just the name or names of the
dependencies that are out of date. Both
rules use the UNIX touch program to
create an (empty) file in the current di-
rectory solely to keep track of file modi-
fication vs. installation dates. A look at
the example (Listing 1) should clarify
this.

For example, if xyz.sh has been
modified (i.e., its modification time is
later than that of the file install), but
xyzpart2.sh has not, then the command
make install will result in xyz.sh being
copied to the bin directory as xyz;
xyzpart2.sh will not be copied.

The ‘for’ loop is continued over sev-
eral lines in the makefile. Alternately, it
could be entered as one long line. The
semicolons are delimiters to the shell,
the backslashes to make itself. If you
type the whole for loop on one line, keep
the semicolons but omit the back-
slashes. If you tried to put the for loop
on a line by itself, without the backslash,
then make would feed that line off to a
shell, which would reject it as an incom-
plete command. Then it would feed the
‘do’ command to a shell, which would
reject it as incomplete, and so on. Al-
ways continue long shell constructs
carefully in a makefile. Note also that
where you want the shell to get a ‘%’
character, you must enter two of these
into the makefile, since the sign of the
dollar is a delimiter to both make and
the shell.

The make program has a number of
‘%’ variables (§ @, $7, $%). This is just
one example of what you can do with
them.




COHERENT" IS SUPERIOR TO UNIX'

AND IT’S AVAILABLE TODAY
ON THE IBM PC.

Mark Williams Company hasn’t just taken a mini-computer
operating system, like UNIX, and ported it to the PC. We
wrote COHERENT ourselves. We were able to bring UNIX
capability to the PC with the PC in mind, making it the most
efficient personal computer work station available at an
unbelievable price.

For the first time you get a multi-user, multitasking operating
system on your IBM PC. Because COHERENT is UNIX-
compatible, UNIX software will run on the PC under
COHERENT.

The software system includes a C-compiler and over 100 utili-
ties, all for $500. Similar environments cost thousands more.

COHERENT on the IBM PC requires a hard disk and 256K
memory. It’s available on the IBM XT, and Tecmar, Davong
and Corvus hard disks.

Available now. For additional information, call or write,
Mark Williams Company

1430 West Wrightwood, Chicago, Illinois 60614
312/472-6659

m Mark
Williams
Company

COHERENT is a trade mark of Mark Williams Company.
*UNIX is a trade mark of Bell Laboratories.
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ELECTRONIC SURG
WITH THAT JEWELERS

Curtis electronic surge protectors cost less and offer a lifetime performance warranty while protecting
your valuable computer hardware and software from dangerous, potentially damaging powerline
overvoltage fransients — “'surges, spikes, and gliftches” - that can cause instant failure or drastically reduce
system life. With our specially designed EMI-RF filters, your systemis  protected from troublesome
office equipment, general hash created by small motors,
fluorescent lamps, and the like.
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305 Union Streef
Peterborough, N.H. 03458



Manufacturing Company, Inc.

PROTECTORS
JOUCH

Each of these precious jewels, will easily blend with the colors
of any modern office or home surroundings. For safe, frouble-
free performance, give your computer that jewelers fouch.

CURTIS

Available at all Computerlands,

Sears Business Systems Centers,

Entre Computer Centers, Businessiand,
Inacomp, Micro Age, Eczel, or your local
microcomputer dealer. Over 1000
locations nationally! In Canada: Micro-
Computer Products, PO. Box 235, Ajax,
ONT, Canada L18 3C3, (416) 427-6612.

For the Curtis dealer nearest you
call (603) 924-7803
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INPUT/0UTPUT TECHNOLOGY, INC.

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 °*

[BO5] 257-1000

Uncompromising Additions to your S-100/IEEE-696 BUS

DUAL GPIB-488 INTERFACE
BOARD

A Stand-Alone, Independently Controlled
Dual Channel IEEE-488 170 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host Systerm CPU
through an on-board CPU and DMA con-
troller. User Friendly operation.

AST, P/N 52748-800-102

RGB COLOR GRAPHICS BOARD

Programmable resolution up to 512 x 512
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 16
colors from a palette of 4096. Light pen
input. Plus more ...

AL&T, P/N B2748-300-101

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 microsec. Canversion,
SO0KHz Sample Rate, Programmable
Gains, Offset and Oiff./Single Maodes.

8 Channel D-A: 2 microsec. Settling,
Bipolar V or Unipolar | Output. Program-
mable Reference levels, Dual-Ported Char-
nel Refresh RAM. 16/8-Bit Data
Transfers via /O or Memory Mapped

AET, P/N 52748-900-101

BAR CODE PROCESSOR BOARD

The BarTender is & stand-slone IO Pro-
cessor that reads and prints mMost common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensive documentation and software.
A&T,BE2748-500-101 \Without Wand
A&T,52748-500-201 With Wand

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three B-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +12w.

AST, P/N 52748-150-101

MULTI-PURPOSE
PROTOTYPING KIT

Industrial Quality with Plated-Thru holes for
Wire-Wrap or Solder projects. Complete
with +5, +12v Regulators, Bus Bar, Filter
Capacitors, and Manual.

P/N 52748-450

ALSO AVAILABLE: MULTI-FUNCTION I/0 BOARD, SMART PROTOTYPING KIT, 128B8Kx8/64Kx16 STATIC RAM MODULE
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Efficiency tip—shell “exec”

Here’s an easy-to-remedy minor in-
efficiency. Fixing it can reduce (by one)
the number of processes active in your
system, which in turn may reduce the
amount of swapping going on. The inef-
ficiency is caused by the way shell files
operate.

The shell, however, is not part of
the operating system ‘kernel,’ so it must
create new programs just like any other
program does. UNIX programs that
want to create new lifeforms must use
the fork () system call, which creates an
exact copy of the program that issued it.
This newly created “child” process in
most cases will immediately suicide by
exec()-ing another program. The
fork( ) system call creates a second pro-
cess identical with the issuer; the exec( )
system call causes the issuing process to
start running a different program.

Now it often happens that the par-
ent process waits around for the child
process to live out its lifespan and die of
illness or old age (be terminated by an
error condition or signal, or terminate
itself when done). For example, every
time you type a command to an interac-
tive shell, the shell forks, and the parent
shell sleeps while the child process exec
execs the program you asked for, which
eventually either exits or bombs out.
When this happens, the parent is noti-
fied by the responsible authorities (in
this case the UNIX kernel) and goes
about its business without remorse.
Usually it will read the next command
from the terminal, and repeat this whole
process.

When the shell’s input is from a
shell file (or command file), the situa-
tion is similar. It reads a command,
forks, then the child shell execs the re-
quested program and the parent shell
waits for completion. Many shell files,
however, have only a few commands in
them. If the last command is a long-run-
ning one (such as an interactive edit),
then the parent shell (the one reading
commands from the shell file) will need-
lessly wait around for the edit to finish,
taking up swap space and other system
Tesources.

Of course, there’s an easy way to
turn this to your advantage, now that
you know how it works. The shell pro-
vides a built-in exec command, which
causes it to execute the named program
without first doing a fork( ). The result is
that the shell reading the shell file self-
destructs (harmlessly), and is replaced
by the called program (in this example,
the editor). Result? “One less shell to

wait for, one less process slot; One less
group of files stay open. . .”” Apologies
to pop singer Marilyn McCoo, but you
get the idea. A bit of efficiency gained.
Here’s an example (Listing 2) using
a simple shell script, phoneup, which
updates my private phonebook file. The
phonebook file lives in my home direc-
tory, and I don’t like to have to type the
full pathname (or even SHOME. . .)
when I’'m doing something three levels

of directory away and I found a new or
changed phone number.

So, use of the shell exec can save
having extra shells around. Remember
that you cap only exec the last com-
mand in a shell file, since after the exec
the shell that is reading the shell file is
gone! Try it and see. Use the exec judi-
ciously, and you should find your sys-
tem doing a little less swapping and a lit-
tle more processing.

Listing 1

BIN=/u/ian/bin
LIB=/usx/1ib

F=‘basename $$i

xyz.sh xyzpart?.sh xyzpart3.sh

.sh*; \

cp $%1i SIBIN)I/SSF; N

install:
for i in $7; \
do\
done
touch install
1ib: xyz.jcl abe.jcl
cp $7 S(LIB)
touch lib

Listing 2

% cat bin/phoneup
#! /bin/sh

I update one’s private phonebook

${EDITOR-/bin/ed} $PHONEBOOK

% phoneup

¥lps
PID TTY TIME COMMAND
79 02 0:08 sh
121 02 0:01 sh
122 02 0:01 ed
123 02 0:01 sh
124 02 0:02 ps

I

¥q

% ed bin/phoneup

75

$s/"/exec /p

p= k=4

try running it
look at processes

my login shell
shell waiting for
the editor

shell waiting for
‘ps’ finds itself

\.ed}

\ps 4

exec ${EDITOR-/bin/ed} $PHONEBOOK

*w
80
*q
"% phoneup
*¥lps
79 02 0:08 sh
126 02 0:01 ed
127 02 0:01 sh
128 02 0:02 ps
]
*q
%

T b~

try it again
login shell still around

look ma, one less shell
shell waiting for ‘ps’
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CPM /80
MACRDO

ASSEMBLERS

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:
e Fully relocatable

e 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

e [ year free update

L]

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
68117 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 disk f ilable. A signed
object Code License Agreement required prior to
shipping. Prices subject to notice.

Software distributor inquiries invited.
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Can you use ‘exec’ in the ‘Ips’ es-
cape to save yet another shell? It’s left as
an exercise to the reader—try it and see.
If you can, is it worth the extra typing?
Hint: you can’t use the time(1) com-
mand to find out. This is because it
would get run by the shell that you are
eliminating, so it doesn’t ‘see’ the delay
—if there is one—that the shell created
by the I’ escape induces by waiting for
the ‘time ps’ to finish.

Oid shibholeths die hard

Scratch a dozen UNIX critics and
you'll find ten or eleven false myths or
misconceptions about UNIX—what it
is, what it does, and so on. Here’s a look
at one of these (the misconceptions, not
the critics).

The UNIX system was designed by
programmers. Most early UNIX sys-
tems were located inside Bell Labs; most
of the next batch of (mostly Sixth Edi-
tion) UNIX sites were at universities.
Both these groups of installations had
UNIX gurus around to fix things up
when problems developed. One result
was that it was considered acceptable
for filesystems to get corrupted now and
again by system crashes, since there was
always expertise on hand to fix things
up. So far, so good.

The myth is that UNIX is still at
this stage. The reality is that this prob-
lem had been fixed by 1979. That’s five
years ago.

The fsck program was a standard
part of Seventh Edition (V7) UNIX.
Written by T.J. Kowalski based upon
earlier fcheck and related programs,
fsck has been adopted by every serious
version of UNIX since V7, including
4.1BSD, 4.2BSD, System III, System V
and V8 (an internal research version not
available outside Bell Labs). This pro-
gram is normally run for you automati-
cally at startup time. If you have a small
UNIX system, you probably use fsck
and don’t even know it. fsck produces
those “*** Phase 1. . ." messages and the
DUP/BAD, Remove/Reconnect mes-
sages (which are suppressed in some
systems) and the one-line summary
about each filesystem’s size, number of
files and free space. The job of fsck is to
seek out and eradicate any inconsisten-
cies in the file system. Normally such er-
rors will not occur in a filesystem, unless
UNIX itself was halted in the process of
updating the disk system, i.e., if the sys-
tem crashed when files were being writ-
ten to disk.

fsck has turned out to be so reliable
that most people now take UNIX
filesystem correctness for granted. Only
rarely are files lost, unless the hardware

is bad. The UNIX Administrator’s
manual uses the example of a disk
which writes when it should be reading.

And in fact a malfunctioning disk is
the only cause of lost files on my system,
and that was while editing this month’s
column! A dozen power failures over
the last half year or so have not resulted
in any lost files. At the University, we
occasionally lose files after a serious
crash on timesharing systems with a
dozen or dozens of people on.

Files can also be lost if changes to
the kernel or a new device driver are be-
ing tested. And as everyone knows
who’s used computers for any length of
time, you should always have a backup
anyway, for the occasional time when
files do get lost. User errors are far more
common as a cause of lost files than
filesystem damage.

In addition, the UNIX protection
mechanisms prevent amok programs
from scribbling on directories, unlike
some widely used single-user systems
and their multiuser adaptations, in
which an errant BIOS call can eat a di-
rectory. Look for opérating systems
that have many ‘directory fix’ or ‘direc-
tory dump’ or ‘crashed disk recover’
programs available both commercially
and in the public domain. UNIX does
include an fsdb program, but I've never
learned it since I've never needed it.

The conclusion? UNIX has a
filesystem reliability about as good as
most other operating systems, and supe-
rior to several common ones. The
‘UNIX file system always falls apart’
myth belongs in the Version 6 days of a
decade ago; let’s leave it there and get on
with UNIX today.

Please feel free to write in with
questions or comments. Addresses for
regular mail and electronic mail are giv-
en in the box. I’'m always glad to hear
from readers with comments either on
the column itself or on their reactions to
particular UNIX systems or
products. m

Ian Darwin, Box 603, Station F, Toron-
to, ON Canada M4Y 2L38.

uucp network address: ihnp4!
darwin!ian,




LOMAS DATA PRODUCTS PRESENTS:

THUNDER 186

THUNDER 186 offers the
following standard features:

THUIIDEF\ 18

B 8 Mhz 80186 processor

LIGHTNING ONE* COMPUPRO CPU86/87 LIGHTNING 286 THUNDER 186
10 MHZ 10 MHZ 6 MHZ 8 MHZ

B Floppy disk controller (controls

ASSEMBLY-TIME (SEC.) 47 58 41 |

both 5% " and 8" drives
simultaneously)

RATIO TO 10 MHZ
LIGHTNING ONE

1.00 117 88 1.02

B Two RS232 ports with hand
shaking

BOARD SET COST
LIST PRICE AS TESTED $2545.00 $3040.00 $3290.00 $1595.00

COST PERFORMANCE $2545.00 $3556.80 $2895.20 $1629.00

B Centronics compatible parallel
port

114 .64

B 256K bytes of RAM
W Full [EEE-696 COMPLIANCE
B One year warranty

RESULT: THUNDER 186 THE LEADER.

'HUNDE
ther THUN

S100 bus board products & support for the system integrator ...

B LIGHTNING ONE *** 8086/8088 CPU
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10
MHZ operation ................ PRICES start at $425.00

B HAZITALL SYSTEM SUPPORT BOARD
2 serial, 2 parallel ports, battery protected clock calendar,
Hard disk controller host interface ... .... PRICE $325.00

B LDP 128/256K DYNAMIC RAM
Advanced dynamic RAM with LSI controller for failsafe op-
eration, parity . ... .. PRICE 128K—8$495.00, 256K—$795.00

B RAMG6I HIGH PERFORMANCE STATIC RAM
High speed (100ns) low power CMOS static RAM. 128K
bytes, extended addressing ............ PRICE $995.00

H LDP72 FLOPPY DISK CONTROLLER
Single/double density, single/double sided disks, both 8"
and 5 1/4” inch drives simultaneously . ... PRICE $275.00

*CP/M-86, MP/M-86 and CONCURRENT CP/M-86 are trademarks of Digital Research.
**MS-DOS Is a trademark of Microsoft

***[ightning One Is a trademark of Lomas Data Products, Inc.

***PC-DOS is a tradmarik of IBM

H LIGHTNING 286—80286 CPU BOARD
Offers 4 times the performance of a SMHZ 8086 CPU while
maintaining software compatibility. . .. ... PRICE $1395.00

B OCTAPORT & PORT SERIAL BOARD
8 serial ports 0 to 19200 baud operation real time clock in-
terrupt. Ideal for multi-user systems such as MP/M-86.% . . .

All of LDP boards are fully tested to exacting standards
and carry a one year warranty. We specialize in 16-bit
products & support the four major operating systems for
16-bit processors: CP/M-86*% MP/M-86, CONCURRENT
CP/M-86%, and

MS-DOS (PC-DOS). ~

Dealer inquiries
invited.

LOMAS DATA PRODUCTS, INC. [J 66 Hopkinton Road,
Westboro, MA 01581 O (617) 366-6434 [ Telex: 4996272
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very popular appli-
cation of the per-
sonal computer to-
day is bulletin
board access. The
use of the PC to
gather in data from
“=e remote databases
and public domain programs, as well as
to chat with fellow hobbyists, has now
grown very rapidly. Very often these
bulletin boards are used for posting
technical queries to anyone who may
have the right answer.

You can meet many interesting
people this way. The electronic bulletin
board has developed into a new means
of making social contacts. There is now
a multitude of bulletin board systems
(BBS) operated by individuals and local
computer clubs across the country.

G

The Bulletin Board System

The electronic bulletin board was
originally developed as a way of posting
general information of interest for any-
one to read. They were quickly en-
hanced with a host of new functions and
communications protocols. The prima-
ry functions of a PC bulletin board are
to allow remote users to:

a) read and write both broadcast

and private messages

b) download public domain

software

¢) upload new public domain

software

d) upload messages for the system

operators (SYSOPs)
Concurrent with the growth of electron-
ic bulletin boards was the development
of public domain program libraries. The
most common method of distributing
public domain software continues to be
the volume diskette, obtainable at com-
puter club meetings or through the
mail. However, for those who can’t wait
and need only a few individual files from
different volumes, the electronic bulle-
tin board has proven to be a favorite
means to transport these files.

A number of commercial bulletin
boards serve public as well as private in-
terests. CompuServe and The Source
are those which come most readily to
mind. But these are run on a subscrip-
tion basis—meaning that the revenue
clock ticks while you are on the system.
They are multiuser systems that allow
many users, from all over the world, to
be logged on concurrently.

Sophisticated bulletin board sys-
tems today include password control,
timeouts, and file attribute controls.
These features have had to be developed
to protect the systems against the very

few who find it a technical challenge to
willfully crash any and all bulletin sys-
tems, or think it funny to leave offensive
messages. This type of behavior has
slowed the growth of personal comput-
ing communications.

The wide availability of the IBM
PC has made it possible to install a bul-
letin board system without the arduous
task of customizing the 1/0 drivers that
is required on CP/M systems and on
low-end systems such as Atari or Com-
modore. On the IBM PC, the imple-
mentation of a bulletin board for local
club activity is almost as simple as load-
ing a program. Today, the functions of a
bulletin board system are quite diverse.
Most are single-user systems, serving
primarily a local area.

RBBS-PC

There are many bulletin boards
now in operation using the IBM PC.
Most are using a package called (R)e-
mote (B)ulletin (B)oard (S)ystem-PC
(RBBS-PC). It is a single-user system
compatible with the XMODEM proto-
col. RBBS-PC was developed by, at last
count, 19 members pf the Capitol PC
Club in Washington, DC. This particu-
lar package is quite popular with vari-
ous IBM PC user groups and clubs, and
in a very short period of time it has
grown enormously in functionality and
sophistication.

The package is very well
documented, and source code written in
IBM Basic has been provided. A mini-
mum of 128K is required. It is also pos-
sible to run this system with a single
diskette drive, though that is not very
practical. All the desirable features of a
bulletin board have been included. It
operates at the program level—the user
does not have access to the command
level.

The communications protocol for
uploading and downloading binary files
is XMODEM/MODEM7. A multiuser
version called Multi-link is also avail-
able from the Capitol PC Group.

Implementation of RBBS-PC is
straightforward. Since source code is
available in BASICA, individual clubs
can modify it to meet their specific re-
quirements. The Capitol PC Group asks
only that its initial sign-on and original
code be left intact for distribution.
RBBS-PC is treated as “freeware”—
meaning that it is in the public domain,
but a contribution or donation would be
appreciated if the software is found use-
ful. This means of distribution is quite
persuasive, in this case—few individuals
or clubs are hard-hearted enough to
refuse a donation for such a good pack-
age that includes source code!

I recently implemented RBBS-PC
for use by the local computer club to




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™.

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
tull-featured, English-like language which is simple
to use.

You can’t buy Simplex™, but it is now available as an integral part of
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 intraotfice 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, Incorparated.
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provide access to public domain soft-
ware as well as a message center for club
members. This particular version can
display up to six bulletin messages and
store up to 250 messages, which may be
either global or private.

RBBS-PC provides both novice
and expert modes. The novice user has
available the total menu for ease of use. I
have found that its usage was straight-
forward and no “training” or tutorial
was really needed for the first-time user
of the system. For the more experienced
users, the command display is abbrevi-

ated to speed up operation.

The functionality of RBBS-PC is
quite rich and the documentation sup-
plied is comprehensive. In the past,
many other bulletin board systems have
been implemented for various CP/M
and S-100 systems—and all required ex-
tensive customization for each sysop’s
particular hardware configuration. The
RBBS-PC package is unique in that no
customizing is necessary to make it
operational.

The use of the IBM PC for bulletin
board service goes a long way toward
standardization. There is no need to
program for foreign component boards
in the system. RBBS-PC will no doubt

For your IBM/PC

mbp

mbp COBOL can be
summed up in one
word: fast.

Because it generates
native machine language object code, the
mbp COBOL Compiler executes IBM/PC*

COBOL.:
4 times faster;
and now with
SORT & CHAIN.
5750

programs a! least 4 times faster (see chart).

allow source & object
code, map & cross-
reference checking; GSA
Certification to ANSI '74
Level 1I; mbp has it all.

It's no surprise companies like Bechtel,
Chase, Citicorp, Connecticut Mutual, and

Sikorsky choose mbp COBOL; make it

GIBSON MIX Benchmark Results
Calculated S-Profile
(Representative COBOL statement mix)

Execution time ratio

mbp Level I1** R-M***  Microsoft****
COBOL COBOL COBOL < ()B()L
100 4 08 598 618

your choice, too. mbp is available at
Vanpak Software Centers, or direct.
For complete information, write mbp
Software & Systems Technology,
Inc., 7700 Edgewater Drive, Suite
360, Oakland, CA 94621, or phone

—today.

128K system with hard disk required. *IBM/PC is an IBM T™: *
is a Micro Focus TM; ***A Ryan-McFarland TM: ****A Microsoft TM.

Fast also describes our new SORT, which

or stand-alone, 9 SORT control fields can
be specified. And our new CHAIN is both
fast and secure, conveniently transferring

interactive programming.
The complete COBOL. An Interactive

*Level 11

can sort four-thousand 128-byte records in
less than 30 seconds. A callable subroutine

control from one program to another, pass-
ing 255 parameters. Plus, new extensions to
ACCEPT & DISPLAY verbs give better, faster

Symbolic Debug Package included standard;
Multi-Keyed ISAM Structure; listing options

415/632-1555
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become the de facto bulletin board sys-
tem standard, just as XMODEM/
MODEMT has become one of the de
facto protocol standards. Its success is
attributed to unselfish sharing by the
authors.

With the source available, it be-
comes very easy to customize RBBS-PC
for individual usage, such as number of
messages allowed, security measures,
and so on. The comprehensive docu-
mentation includes the necessary in-
structions to configure the system by
parameter specification. There are at
least 70 different levels of options to tai-
lor RBBS-PC, and there are default val-
ues within the CONFIG program for
those who don’t want to be bothered.
This version of RBBS-PC works well
with fixed disk as well as RAM disk.

The interpretive version works
quite adequately, but is not recommend-
ed for normal operation; however, the
coding is compatible with the IBM BA-
SIC compiler,and the compiled version
is very, very fast. The only drawback to
the compiled version is its inability to
list files, whereas the interpretive
BASICA has the FILES command to
list the directory. On the other hand, the
compiled version has much more mem-
ory available for larger communication
buffers, and a directory listing function
can always be added by the user.

The recommended minimum PC
(or clone equivalent) systems hardware
and software configuration for RBBS-
PC CPC12 is as follows:

e IBM PC or IBM PC/XT with
128K RAM and two double-sid-
ed disk drives

® 80-column monitor

® Asynchronous communications
adapter (serial port)

® Hayes Smartmodem 300, 1200,
or 1200b or Rixon PC212A with
cable

® Voice-grade telephone connec-
tion for modem

® Printer

® PC-DOS 2.0/BASICA 2.0
RBBS-PC can be obtained from the
Capital PC Software Exchange, P.O.
Box 6128, Silver Spring MD 20906 by
sending a check for $6. RBBS-PC is dis-
tributed on one double-sided 8-sector
diskette. RBBS-PC CPC12 can be a lot
of fun to operate and can be a useful tool
for information exchange. RBBS-PC
seems to be meeting a need within the
IBM-compatible PC user community.
It has had a rapid evolution in the past
year of its existence.

There are some future directions
that RBBS-PC may take. KERMIT
presently exists for IBM’s VM/CMS
and DEC’s VAX and UNIX, and adds
an error-correction protocol that
doesn’t rely on control character se-




quences being exchanged. This may
very well be incorporated in a future re-
lease of RBBS-PC. KERMIT, which
was developed by Columbia University,
is quite popular because coding for
KERMIT has generally been available
on the mainframes.

GW-BASIC seems to have been
adopted as a standard for the IBM-com-
patible PCs. Modifying the RBBS-PC
source to be hardware independent
would further widen the use of RBBS-
PC—the current source has PEEK s and
POKE:s that may have to be changed on

in C is already underway, and may be
completed by the time you read this
article.

Getting started

Getting started with a public bulle-
tin board system is not all that difficult,
but at the same time some points should
be noted. Activity, at first, will be slow

until the telephone number for the
board becomes established. A primary
use of the bulletin board is for making
available the downloading of public do-
main software. This is also its primary
problem. Callers with autodial tele-
phone features could camp on a line for
excessively long periods of time, thereby
locking out others who may wish to ac-
cess the system only for messages.

No matter how sincere and trusting
the majority of the public may be, there
will always be a very few who think it is
their duty to crash a system or to put of-
fensive language onto a public board.
We have not so far had any government
regulations on personal computers. But
we are surely inviting government inter-
vention if we don’t regulate ourselves.
Many bulletin boards operated by clubs
are now requiring registration before
the user is permitted to enter messages.
It is to be hoped that all of this will be
sorted out, and that there will be no big
brother legislators to oversee PC bulle-
tin board usage.

some clones. The rewriting of RBBS-PC-
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The multifunctional PG

The use of personal computers for
home budgeting has not really material-
ized. It has been faster and much cheap-
er to use paper and pencil for such a
task. The vast popularity of the PC in
the corporate environment has been pri-
marily in the use of electronic
spreadsheets.

There is no one reason to justify the
purchase of a personal computer for the
home. The PC should be viewed as a
utility with many functions capable of
serving the homeowner. The use of the
PC will grow as new functions are made
available—ones that are not just auto-
mation of manual tasks.

The media hype with personal
computers contends that if you don’t
have one in the home, a deficiency in the
education of your offspring would sure-
ly result. In view of this assertion, hat
has been the dominant role of the per-
sonal computer in the home? On the
whole, very little good educational soft-
ware is available. However, games pro-
liferate, though they are not necessarily
copies of non-computer games like Mo-
nopoly or chess, but rather extensions of
video games that have been so popular
in the arcades. Word processing is an-
other common use; students have taken
advantage of it to write term papers and
theses. PCs have made it easier to orga-
nize thought on paper.

With the use of personal computers
for bulletin board access, word process-
ing, and education, the PC will be recog-
nized as a home utility, serving many
funtions. As the functionality of the PC
grows, so will the number of households
owning a personal computer. By the late
1980’s it may be as common for families
to have multiple PCs in the home, as it is
to have multiple cars in the garage.

DisplayWrite 2 postscript

In my September column, I re-
viewed IBM’s DisplayWrite 2 and com-
mented on the limited number of print-
ers that it can support. Since then, I
have received from Koch Industries
DW2’s Em-U-Print, which provides ex-
panded capabilties to DisplayWrite 2.
This combination might just spell the
end of production for the IBM
DisplayWriter. The added printer driv-
ers support the Qume Sprint 11 and the
HP LaserJet printers.

For more information, contact:
Koch Industries Inc., P.O. Box 812,
Northbrook, IL 60062. o

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

are inherently bu-

reaucratic. The

committees and
* subcommittees that
produce them are
political bodies,
populated by repre-
sentatives from corporations, trade
groups and other highly partisan orga-
nizations. Standards evolve slowly and
are hard to change.

Especially in a field as volatile as
microcomputer graphics, standards are
often obsolete before they are officially
approved. And since official standards
require bureaucratic consensus, rather
than just a consensus of customers, they
often try to be all things to all people.
Instead, they are sometimes so nebulous
that they are of little concrete use to
anyone. Matching an application to a
standard is often like asking a ballerina
to dance with an elephant.

The gaps left by these de jure stan-
dards are sometimes addressed by unof-
ficial de facto standards. These are gen-
erally private programs and protocols
which are so useful that they gain wide-
spread acceptance without intervention
from official standards organizations.
In data communications, the
XMODEM and Kermit protocols are
examples. CP/M, MS-DOS and UNIX
are de facto operating system standards.

Computer graphics has its own de
facto standards. The display protocol
used by the Tektronix 4010 graphics
protocol is one example. Another is
HALOQ, a graphics programming inter-
face built from a library of 134 drawing
and graphics control subroutines.

HALO fills a gap

Aside from being a useful product,
HALO is a wonderful lesson in the his-
tory of microcomputer graphics. HA-
LO’s authors make no secret of the fact
that HALO resembles the Graphical
Kernel System (see the last two months’
columns on GKS). But during 1981 and
1982, while the IBM PC infiltrated mil-
lions of offices, ANSI (American Na-
tional Standards Institute) and ACM
(Association for Computing Machin-
ery) were still arguing about which stan-
dard to champion (GKS or CORE),
rather than encouraging standard im-
plementations of either. And without
‘official’ standards, few companies were
willing to produce implementations for
micros.

In the meantime, bit-mapped color
graphics became accessible to millions
of users and programmers. And every
programmer who sat down at, say, an

IBM PC had to painfully encode a cus-
tom set of graphics display device driv-
ers before writing the core of the appli-
cation program.

As the IBM PC became a de facto
standard micro in 1982, it was clear to
graphics programmers that a standard,
off-the-shelf set of routines to drive the
common PC-compatible graphics de-
vices would be a godsend. A full imple-
mentation of GKS or CORE for the PC
would have been nice, but most of us
just clamored for a simpler set of graph-
ics drivers for the IBM graphics adapt-
er, perhaps the Epson printer, and may-
be two or three of the new PC-compat-
ible enhanced graphics adapters. When
you need to get somewhere fast, a
Volkswagen now is better than a Rolls
Royce later.

When HALO came out in late
1982, it was a welcome Volkswagen. It
vaguely resembled GKS. It provided
several graphics primitives—e.g., circle,
polyline, and box—which could be
filled with various hatch styles. It had
simple text capabilities and primitive
disk I/0. If you wanted to write a
graphics program, HALO sure beat
writing all the low-level stuff from
scratch. HALO was snapped up by
graphics programmers and quickly be-
came something of a common tongue
for IBM PC programming.

Much has changed since 1982. The
Rolls Royces—or the Cadillacs, at
least—have arrived in the form of rather
complete GKS implementations for
micros (see a review of one of these in
last month’s column). GKS has the
vaunted advantage of existing on many
different computers, from PCs to main-
frames, thus providing a high degree of
processor independence. HALO, on the
other hand, provides an interface to

Table 1. Languages supported by
HALO

Basic Interpreter (IBM)

Basic Compiler (IBM)

Macro Assembler (IBM)

Pascal (IBM and Microsoft)

Fortran (IBM and Microsoft)

C (Lattice, Microsoft, Computer
Innovations)

many graphics display peripherals, but
only on the IBM PC (and clones). And
some of the new features of HALO (e.g.,
world and normalized device coordi-
nates) are merely approximations of
GKS functions.

Has HALO been eclipsed by GKS?
No, I think not. While HALO lacks
some of GKS’ power (e.g., segment
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| tions
primitives). HALO currently supports

Continued from page 30
storage and the Pick ID concepts), it

provides some useful non-GKS func-
(e.g., rubber-banding of

far more IBM PC video devices than
any PC-based GKS version, while GKS
handles more hardcopy devices (espe-
cially plotters) than HALO. And unlike
GKS, HALO is extremely easy to learn
and use.

| Llanguage support

The single-CPU HALO license
buys the HALO library for one of six
supported languages (Table 1). Note
that HALO supports more languages
than any current IBM PC implementa-
tion of GKS. I know of no Basic inter-
preter, Pascal or assembler GKS bind-
ing for the PC, so if you are wed to those
languages GKS may not be an option.

I have used the Lattice C version of
HALO 2.0. It comes on four floppies
with over 200 pages of documentation.
Three of the floppies contain the HALO
subroutine library, which comes in five
copies, one for each of the four Lattice
memory models and one special model
which allows HALO to be linked out-
side a 64K code segment. The library is
approximately 150K in size. The library
is specific to a particular display device,
as well as to a language. So you buy the
IBM Color/Graphics Adapter Lattice C
library, say, or the Scion Pascal library.

Media Cybernetics, which sells
HALO, also offers a MultiHALO ver-
sion that allows the programmer to
switch between display drivers at run-
time. Media Cybernetics also sells a li-
brary of printer drivers for $100 and a li-
brary of text fonts for $100. They do not
charge a royalty on programs you sell
that contain HALO code. Instead, they
negotiate a one-time multi-CPU license
(a ‘vertical® license) for applications
programmers who want to sell HALO-
based programs. The marketing direc-
tor told me this up-front fee could range
from $5000 to $125,000, depending on
the application you have in mind. 1
guess it would pay to leave the fancy car
and snazzy suit at home when you show
up to cut a deal with these guys. . ..

Learning HALO

The fourth disk contains a wonder-
ful tutorial interface to HALO. When
you crank up this LEARNHALO pro-
gram, you can interactively type in
HALO functions and argument lists
and immediately see the effect on the
screen. This program is a great
timesaver, since you don’t have to con-
stantly modify, compile and link test
programs to find out how to use a par-
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ticular function. And the manual con-
tains sample LEARNHALO sessions to
guide you through the major features.
As an added bonus, you can even store
LEARNHALO command lines in a
separate file and then run the batched
commands. In other words, HALO
graphics can be stored in an English-like

Foann

LA

display-list format and executed by
LEARNHALO.

The manual is a good reference
source, though it assumes you have
some background in computer graph-
ics. Each function is described briefly
but clearly, and I had no trouble writing
HALO programs with only the manual
for help.

Table 2 lists some of the 134 HALO
functions. Listing 1 shows many of
these functions in actual use in a simple

HALO TEST PROGRAM
I |

= =

To draw boxes: Curser keys move crosshair, {Ins) = fast cursor.
T1 = start box, (RETHRN) = end box. FLO - exit.

HALO program that allows the user to
draw boxes on a screen.

HALO functions are called like
any C functions. Since HALO pushes
the addresses of passed arguments on
the stack, though, you must always be
sure to pass addresses, not values, to
HALO. In C, then, arguments must be
passed with the address of (&) operator.
This is a bit awkward, of course, espe-
cially since you can’t pass constants this
way. One solution suggested in the
HALO manual is to write macros which

invoke HALO functions. For example,
the line drawing function:

LNABS(X,Y)

could be included in a macro definition
(Listing 2).

From now on, we can simply in-
voke the macro _ Inabs(x,y). We can

even pass constants: __Inabs(100,200). |

An added benefit of this construction is
that the C preprocessor will now regis-
ter an error if we pass an incorrect num-
ber of arguments to a HALO macro/
function. When we pass arguments di-
rectly to HALO functions, we are never
notified of this error. :

HALD basics

HALO is a vector-oriented graph-
ics interface. To draw a box, say, you
specify only the coordinates of two diag-
onal corners, rather than describing all
the points that make up the border of
the box. In HALQ, like GKS, the pro-
grammer inputs function calls and argu-
ment lists, and the graphics software in-
terprets these and turns them into
physical graphics displays. Compare
this to some paint programs, in which
the program simply places dots on the
screen in response to an imaginary
brush. Such paint programs often can-
not recognize and manipulate higher-
level graphic entities like circles, boxes
and lines.

HALO has a complete set of graph-
ic primitives: point, line, polyline (a se-
ries of joined lines), arc, pie wedge, cir-
cle and box. Objects can be filled with
solid colors or hatch patterns defined by
the programmer. (In fact, by defining a
hatch pattern that alternates between
pixels of two different colors, you can
create new so-called ‘dithered’ colors.)

The concept of the graphics cursor
is central to HALO. At any time,
HALO keeps track of an invisible
cursor. This is the current drawing
point, analagous to the current location
of a pen on a plotter. The graphics
cursor may be moved ‘around the dis-
play without leaving a trail, just as a
plotter pen can be moved while the pen
is up. Many HALO drawing functions
use this invisible drawing point. The
LNABS(X,Y) function, for example,
draws a line from the current graphics
cursor location to the point X,Y.

Coordinates

HALO deals with both absolute

and relative coordinates. In the
LNABS(X,Y) function, X,Y is an abso-
lute location on the display coordinate
grid. But in the LNREL(X,Y) function,
X,Y are distances on the X and Y axes
from the current drawing point. You
could, for example, write a subroutine
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to draw a complex polygon using only
relative coordinates. The location of the
polygon in the display would then be de-
termined by setting the graphics cursor
with a MOVABS(X,Y) call just before
each invocation of the polygon subrou-
tine. The same object could easily be re-
drawn in different locations.

Note that GKS does not offer this
relative coordinate feature. On the other
hand, GKS provides a far more power-
ful capability called segment storage. It
is possible to store any sequence of GKS
output in an internal storage area and to
identify the output as a segment. The
entire segment can then be manipulated
as an entity. By applying coordinate
transformations (see below) to the GKS
segment, it can be redrawn easily in var-
ious places and sizes. This lack of seg-
ment storage is one of HALO’s most se-
rious deficiencies.

The most important addition to the
new release of HALQ is the concept of
world and normalized device coordi-
nates. The principle is taken from GKS
and provides a high degree of indepen-
dence from the physical resolution of
different display devices.

As an example, the IBM color
graphics adapter offers a medium-reso-
lution (320 x 200) and a high-resolution
(640 x 200) mode. If we were to write a
program which referenced physical
pixels in medium-resolution mode, the
program’s graphics would be squashed
into the left half of the screen when dis-
played in high-resolution mode. The ap-
pearance of the graphics thus depends
on the specific device being used.

World coordinates free us from this
problem. We define an arbitrary coordi-
nate map for our display. In Listing 1 I
chose a 1000 x 1000 display. I chose
those numbers simply because they
were nice round numbers. After I de-
fined this world coordinate system, all
coordinate references mapped to this
1000 x 1000 grid. HALO saw to it that
the imaginary 1000 x 1000 grid mapped
onto the full physical display of whatev-
er physical device I used. Thus, world
coordinate location 500,500 was in the
exact center of the screen in both high-
res and medium-res modes.

With the addition of this world co-
ordinate system, HALO achieves device
independence, at least with respect to
IBM PC display devices. Unfortunate-
ly, though, HALO is annoyingly incon-
sistent. Some HALO functions still deal
with physical pixels. SETLNWIDTH,
for example, sets the line width in terms
of physical pixels, not world coordi-
nates. So a line width of 10 is twice as
thick in medium resolution as in high
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resolution. And HALO bit-mapped text
assumes a standard character size of 8 x
8 physical pixels. So the commands that
draw 80 characters across the screen in
high-res will only fit the first 40 on the
screen in medium resolution. The pro-
grammer must modify source code to
account for these device dependencies.
GKS has gone through the filter of
much public review and so is freer of
such inconsistencies.

Another important coordinate con-
cept borrowed from GKS is normalized
device coordinates. In the NDC system,

fa ]
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the physical display area is assumed to
be 1.0 units wide and 1.0 units long. Par-
ticular locations on the display can be
referred to in terms of fractions of this
unit screen, e.g., location 0.5,0.5 is the
middle of the display. The SETVIEW-
PORT function lets us set aside a subset
of the screen and map our world coordi-
nates to this subset. In Listing 1 our
1000 x 1000 world coordinate grid is
mapped into a viewport that covers 0.8
of the unit screen in each direction. This
subset of the screen is circumscribed
with a border, and HALO will not let us
move outside the viewport. By manipu-
lating viewports we can set up various
work areas in the display and alternate-
ly protect and unprotect them.

Finally, HALO provides a SET-
WINDOW function that allows us to
map a subset of the world coordinate
display to a particular viewport. We can
use this feature to pan and zoom.

HALO provides relatively weak in-
put functions. The only supported input
devices listed in the manual are mice. I
was disappointed to find that HALO
doesn’t even provide a cursor-key key-

board driver. Note that I was forced to
write this driver myselfin Listing 1. The
GSS GKS implementation offers full
support for the PC’s keyboard as an in-
put device.

HALO lacks the extremely useful
GKS concept of Pick ID. GKS objects
can be assigned an ID number. Later,
when an input device (mouse, light-pen,
cursor keys, etc.) is used to move a
cursor, GKS will return the ID number
of any object pointed to by the cursor.
The programmer does not have to keep
track of where icons are located on the
screen, for example, in order to recog-
nize that one has been picked. To ac-
complish the same function in HALO,
the programmer must keep track of the
coordinate locations of each object and
compare them to the input coordinates.

Rubber-banding

HALO has the stage all toitselfina
couple of areas. It offers an extraordi-
narily convenient rubber-banding fea-
ture. The principle is that when an ob-
ject such as a box is drawn in
rubber-band mode, it exists only until
the next box is drawn. At that moment,
all the pixels of the first box are XORed
with themselves, i.e., erased. In Listing
1, once a user has selected the start coor-
dinates of a box, a rubber-band box fol-
lows the cursor around the screen until
the end coordinates are selected. This is
a wonderful tool for interactive graphics
applications and would be clumsy to re-
produce in GKS.

Further, HALO provides the abili-
ty to move whole rectangular areas of
the screen quickly (MOVEFROM and
MOVETO). As these blocks are moved,
it is possible to XOR the old block with
itself. The effect is that complex images
can be made to move quickly. This is a
useful animation technique.

HALO and GKS differ markedly
in the way they store images to disk. The
HALO GWRITE function stores the
display bitmap in a compressed run-
length encoded form. Instead of storing
information for each individual pixel,
HALO recognizes when adjacent pixels
are of the same color and so stores the
information for just one of the pixels,
preceded by a repeat count. Bitmap
compression of four to eight times is
possible with this technique.

Table 2. Sample HALO functions

Initialization
initgraphics (mode)
closegraphics Close HALO.
Color Manipulation
setcolor (color)

setpal (background, palette)

Clr scrn & init graphics; select mode (e.g., IBM ni-res)

Set current drawing color.
Set background and palette colors.




THE END OF SOFTWRRE

DI v/
/R

Finally there’s a foolproof way to protect
software against unauthorized duplication. And
the technology is all on the disk itself.

The new Prolok™ disk doesn’t need add-on
hardware. Instead each diskette is marked with
a unique, physical “fingerprint.”” No two are alike.
A precise description of the individual print is
encoded magnetically. The fingerprint AND the
description must match exactly before the soft-
ware is decrypted and released to the system.
No match, no access.

Its genius is its simplicity and familiarity.
Prolok looks like an unprotected disk, loads like an
unprotected disk, works like an unprotected disk.
The user feels immediately at home and in com-
mand. It's as easy as A>PROLOK B: filename.

Backups are easily made via normal
system utilities. However, to be read they must
be accompanied in the system by the original
Prolok disk.

Prolok puts the casual copier—and even the
deliberate pirate—out of business. It barely

increases the price of your product, yet it makes
sure your customers don't buy one program and
copy ten.

Several command line slash (/) options are
built into Prolok diskettes for customized security,
depending on your needs.

Software can be loaded easily onto Prolok
diskettes using any system from a PC to commer-
cial mass duplication equipment.

Prolok is an engineering breakthrough of
Vault Corporation, which has been successfully
safeguarding software since the inception of
security disk technology. Over 2000 businesses
and organizations protect their valuable programs
with Prolok.

Simply contact Vault Corporation at 2649
Townsgate Road, Suite 500, Westlake Village,

CA 91361. Or phone us at 800-
445-0193 (U.S.) or 800-821-8638
(California). And find out why
software freebies are becoming
a thing of the past.

PROLOR.
SOFTWARE PROTECTION, RIGHT ON THE DISK.

Copyright @ 1984 Vault Corporation. Prolok is a trademark of Vault Corporation
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The problem with HALO’s storage
technique is that it is nearly impossible
to identify high-level objects such as cir-
cles or boxes once a bitmap file has been
read. GKS, in contrast, stores a com-
pressed list of display commands to a
so-called ‘metafile.” This display list can
be read by GKS almost as if a human
being had entered the output com-
mands. GKS can identify all higher-lev-
el objects in a metafile and so can let the
user manipulate them once the file has
been read.

If the ability to store this type of
display list is important to you, you
should be wary of HALO. While it is
perfectly possible to maintain and store
your own HALQ display list, it is a sig-
nificant programming job.

HALO’s text functions are impres-
sive. In addition to the 8 x 8 pixel stan-
dard text described earlier, HALO pro-
vides stroke text. This is text drawn in
any number of fonts, in any size, aspect
ratio, or angle. The standard package
comes with one stroke-text font. A pack-
age of 12 additional fonts is now avail-
able, with 12 more in development. In
addition, Media Cybernetics is willing to
help programmers create their own font
libraries. See Listing I for an example of
both standard and stroke text.

HALO supports a wide range of
video output devices, but a rather limit-
ed set of hardcopy devices. (Quite the
opposite is true of the GSS GKS imple-
mentation; it is very strong on plotters
but weak on video devices.) All of the
major enhanced video boards for the
IBM PC are supported.

Version 2.0 of HALO supplies an
improved set of inquiry functions. It is
easy to find the state of HALO at any
time, including current cursor coordi-
nates, colors, text attributes, and so on.
One disappointment, though, is inade-
quate error handling: far too little detail
about errors is supplied. If you pass
invalid arguments, HALO will not offer
much help in tracking them down.

Summary

Allin all, HALO may not be as ap- .

propriate as GKS for some applications.
Certainly, six months ago—before there
was a GKS for the IBM PC—HALO
was a winner. Today, though, GKS
seems a better deal. Especially if you
need to drive many plotters, or if you
need to port your program to machines
other than the IBM PC, HALO is not a
good choice.

On the other hand, I enjoy working
with HALO. It is easy and straightfor-
ward for the most part. The rubber-
banding and animation capabilities are
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ingelr(x, y, color)

Returns color at location x,y.

Crosshair, Text & Graphics Cursor Functions

inithcur (height, width, color)
inghcur(x, y, color)
wovheurabs(x, y)

tnitteur (height, width, color)
deltcur()

movteurrel (Dx, Dy}

movans (x, y!

inggourix, y, color)

Point and Line Functions
deflnstyle(style, array(i))
inabs(x, y) .
Inrelldx, dy)

ptabsix, y)

polylnrel (xarray(i), yarray(1), n}

set Inwidth (width)

Circle, Arc and Pie Functions
arclr) start_ang, end_angle)
cirlr}

pielr, angl, ang2, color)
setasplaspect)

Rrea Fill Functions

barixi, y1, x2, y2)

elr()

defhatehstyle(style, array(i))

fill(color)

flood{color)

polyfabs (xarray(i), yarray(il,
n, color)

Area Wove Functions

movefrom(xi, yl, x2, y&, array(il}}

movetolx, y, array(i), sode)

Marker Functions
initmarker(index, ascii_value)
markerabs (index, x, y)

Braphic Text Functions

settext (height, width, path, mode)

text (string)

Stroke Text Functions

setfont (font_file)

setstext (height, aspect, path)
setstang(angle}

ingstext (ht, aspect, line, fill, path)

Rubberband Functions
rbox(xi, yt, x2, y2)

reirir)
rlnabs{x, y)

Coordinate Transformations

setworldixl, yl, x2, y2)

setviewport (xi, yl, x2, y&,
border, background)

napdtow(xd, yd, xw, yw)
mapntow{xn, yn, xw, yw)
ingviewport (x1, yi, x2, y2)

Braphic I/0 Functions
gprint ()

gurite(filel

gread(file)

setgprint (device)
setlocator(device, port)
readlocator(x, y, switch)

Initialize crosshair cursor.

Returns location and color of crosshair cursor.

Move crosshair cursor to x,Y.

Initiaiize text cursor.

Delete text cursor,

Move text cursor dx,dy from current location.

Move graphics cursor (drawing pt) to x,y.

Returns current graphics cursor location & drawing color,

Define a line style {e.q., dotted ¢ dashed in magenta & whitel,
Draw line from current drawing pt to x,y.

Draw line to a point dx,dy frow current drawing pt.

Draw point at location x,y.

Draw n line segments, using eiement pairs of xarray ¢ yarray.
Draw all future lines width pixels thick.

Draw arc of radius r from start_angie to end_angie

Draw cirgle of radius r with center at current drawing pt.
Draw pie wedge of color with radius r frow angie angl to angé.
Set aspect ratio of display (1n order to make a circle round),

Draw solid bar with diagonal from xi,yl to x2,y2.

Clear viewport

Define natch fill pattern with id style in array.

Fill bounded area with specified color or hatch pattern.

Flood complex region with specified color or hatcn pattern.

Fill polygon of n vertices, using element pairs of xarray & yarray,
with specified color or hatch style.

Copy bitmap defined by coordinates to array.
Wove bit-map data in array to area with upper left at x,y, using given
node (e.q., destroy background, XOR new data with background).

Assign ASCII character in ascii_value to index.
Draw marker specified by index at location x,y.

Set text heignt & width in integer multiples of 8 x 8 pixeis. Set path
to up, down, right, left. Mode = no box around cell, or character in
colored cell.

Display string at current text cursor location.

Select font described in font file.

Specify height, aspect ratio and path of stroke text.
Draw future stroke text at specified angie.

Returns current stroke text attributes.

Draw box with diagomal xl,yl & x2,y2. The box 15 XORed witn 1tself as
scon as the next RBOX 1s orawn.

Draw a rubberpand circle with radius r.

Draw a rubberband line.

Define arbitrary world coordinates.

Define a viewport as a fraction of the display screen {i.e., as
Normalized Device Coordinates), & map world coordinates into the
viewport. Set border color and background color.

Transform device coordinates to world coordinates.

Transfora norwalized device coordinates to worid coordinates.
Returns current viewport bounds.

frint screen image on printer.

Write screen image into compressed DOS file.

Read and display file.

Select printer (currently, oniy Epson/IBX and IDS Prism supported).
Select grapnics input gevice (currently, only certain mice supported).
Bet mouse coordinates & status of switches.




Listing 1. Simple HALO program for drawing boxes

f*i{*l*{*ﬂ****f*iitfi!!llllliiiilI****I}**lll****ii!i*{iii{ﬁ*iliifiillfiii}kiiil1**!!**5&!&*ﬂ**iil**f**ﬁlti

# FILE - HALOBOX.C *
# FUNCTION - Sample nALO program; craws DOXes on viceo screen. *
* LANGURBE -  C (Lattice, V. 2.8, ®ewory wocel "5"). ¥
+ LINKRGE - Link with HALD Version 2, =ALDS,LIE, *
* DESCRIPTION ~ HALOBOX 1llustrates several HALD features, such as text fonts, rubder-bangirg, device- %
* independent world coordinates, normaiized device coordinates (viewports), cursors, etc.  #
* The program outputs cescriptive text ang :irstructions to the viceo screen, and ihen sets
* up a drawing area in wnich the user can Craw boxes of varying sizes. *
* HISTORY - (L]} 84.99.88 David McCure %

B R R O R R R R FH R R AR e O R R R R R R
#1include (stdio.h)
¥include (dos.n)

JREHRHR R R R R R R R R R R R R A R R R RS

# Define keyboard scan codes for cursor keys and function weys #
FHERRE R R R R R R R R R R R R R R R R R R R R R/

#define CUR_RT i
#define CUR_LT 75
#define CUR_UP 72
#define CUR_DN 62
#define CUR_UL 71
#define CUR_UR 73
#define CUR_DL kel
#define CUR_DR 8l
#define INSERT 82
#define ENTER o@D
#define F1 59
#define Fi10 )

[ HEEEHE R R T R P R R R R R R R B
* HALOD requires the ADDR of all fn arg’s to be passed rather than any vaiues. Since this is urwie:iCy, we *
+ define macros for commoniy calied ARLD functions, in order to pass immediate values or variadie names, *
R R R R E R R R R R R F R R R R R R R R R R RN RN
#define _initgraphics(mode)
#define _setworldixi,yl,x2,y2)
#define _box(xl,yl,x2,y2)
#define _rbox{xi,yl,x2,y2)
#cefine _movabs(x,y)

#cefine _movhcabs(x,y)
#define _movhcrel (dx, dy)
#define _movicurabs(x,y)
#define _setstext(h,a,p)
¥define _settext(h,w,p,m)
#define _imithe(h,w,c)

kdefine _anghc(x,y,ct

#define _setInwidth(w)

JHEE I R R TR R R R R R R R E R E R R R4
# Define maximum and minimum world coordinates and one normalized device coordinate viewport. :
R R R R R R R ORI D B N R R RN/
#define X_MIN_WORLD [} /% We cefine an arbitrary ¥/

#define Y_MIN_WORLD '] /% 1088 x 1908 worispace #/

#define X_MAK_WORLD 1008

foefine Y_MAX_WORLD 1080

#define X_LEN_WORLD {X_MAX_wORLD - X_NIN_WGR.D)

#oefine Y_LEN_WORLD (Y_MAX_WORLD - Y_XIN_WORLL:

#define X_CEN_WORLD (X_KIN_WIRLD + (X_LEN_WORLD/2))

#define Y_CEN_WORLD (Y_®IN_WORLD + (Y_LEN_WGALD/Z)

{int initvarj initvar=soce; imtgraphics(kinitvar) ;i

{fioat xiv,yiv,x2v,yev; setwori¢(B{xivaxil, blyivayl), E(s2v=x2), h(y2v=y2) )}
{float xivyylv,x2v,y2v; dox(d{xivenl), Elyivayl)  BinEv=all B (ydvey2l 5}
{float xlv,ylvyx@v,y2v; rhox(h(xiv=xi), dlyivzyl) Eixdv=xd}, kiy2v=y@ily}
{float xv,yvj movads(kixv=xl,klyv=y));}

{float xv,yvj movhcurabs (& (xv=x), Elyv=yl1;}

{float dxv,dyv; movhcurrel (&{cxv=dxi, E{cyv=cy)];}
{float xv,yv; movtcurabs (§(xv=x),Blyv=ylis}

{float hv,av,pv; setstext{dihv=n), dlav=a), dpv=alist
{int hv,wv,pv,mv; settext (B{nvanl, Elwe=w!, diov=0l, B
{float hv,wv; 1nt cv; tnithcur{&{hv=n), &lwv=wl, &
{float xv,yvj int cvy inghour (& {xv=x)E{yv=y), Elcy
{int wyj setinmidth(&(wy=v));}

#define X_MIN_VIEWP 9.:2 /% OQur arogram uses one NIC #/
#define Y_MIN_VIEW? 099 /% viewpor:, B/18s of tne ¥/
#define X_MAK_ViZw? .90 /% screen wide and 87195 #/
#oefine Y_MAX VIEWP 0.89 /% hign. ¥/

#define HCX_WORLD
#define HCY_WORLD

(X_LEN_WORLD / 2@

(Y_LEN_WORLD / 2@)
L PR e TR e PSP PR R R I L S e S PR AT NN
* Miscellanecus definifions and gicdai variadies, ¥
FHHEHHEFEEHEHHHEE  E R R ER R R R 1 F R0 543
#oefine CUR_FAST (X_LEN_WORLD / 58

#aefine CUR_SLOW (X_LEN_WOALD / 220

#define RODE @ [

#define MODE_: 1

#define STA_NDRMAL 1

¥define STA_EXIT 2

#define NO_PRIN [}

#define BOX 1

int prim_mode, color;

float x, y, xl, yi;

F——————— — ——————

XyWrite Il Plus.
The fastest
word processor
available
for the IBM PC.

SAVES TIME.
SAVES MONEY.

Now you can
save up to 45 min-
. uteseach day by
t using the word
processor designed
for office and pro-
fessional users.

Consider this: XyWrite Il Plus costs
about halfas much as some of the
most popular word processing
packages—it's more than twice as
fast—has over 150 features and
functions, including three types of
splitscreens with simultaneous
multi-file access, column moves,
boilerplate editing, see-what-you-
print display, foreign languages, mail
merge...And what's more, we have
the best user support team available.
They're standing by, ready to help.

Only $295.

With the time you save, XyWrite ||
Plus will pay for itself in three months.

Mastercard and Visa accepted.

Forademodisk send $7.00.
This will be credited if you buy
XyWrite Il Plus.

Requires the IBM PC, XTor com-
patible hardware with 192K memory.

P.0. Box 372, Bedford, MAQ1730
(617) 275-4439 I
Please send me

copies of XyWrite || !

Plus

— copiesof XyWrite || I
Plus demo disk.

Price includes shipping. (Add 5% sales tax

in Mass.)

Checkenclosed . MC__ VISA_

Card No.

Exp. Date

Name

Company

Address

City State

I
I
I
I
|
Title |
I
|
I
I
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NSIVE SOFTWARE DEVELOPMENT FACILITIES Language and
perating System design. -
'« LANGUAGES INCLUDE: C, Fortran 77, RATFOR, COBOL, SNOBOL, -
. BS, Assembler + LISP.

« USENET Bulletin Board System—800 + networked international
UNIX sites, 190 + categories, 300 + new articles per day.
 Inter/intra system mail + communications.

* UNIFY: for professional data-base application development.
_ * UNIX & System enhancements from U.C. Berkeley and
Korsmeyer Electronic Design Inc.
* Online UNIX manuals + Expert consultation available.
» Just a modem call from 300 + cities nationwide via
Telenet.
* FAST and LOW COST, low as $8.95 hr. connect.
* $24.95 = 1 hr. FREE system time, SOLUTION
News, BYTE BOOK: Introducing The UNIX
SyStGM, 556 PP. -uUNIX is atrademark of Bell Labs.

= FLECIRONIC DESIGN,ING. =
5701 Prescott Avenue
Lincoln, NE 68506-5155

Payment via VISA or MasterCard 402/483-2238  10a-7p Central
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Continued from page 37

great. HALO also seems to draw its
graphics faster than the GSS version of
GKS. And HALO supports more IBM
PC video devices than GKS.

Perhaps most important, though, is
that HALO is not forced to adhere to a
standard. If there is a feature of GKS
you would like to see modified or added,
you face an awesome and turgid stan-
dards establishment. But, if you have a
suggestion for improving HALO, you
can go straight to the source. HALO
may well be better able to meet the
changing microcomputer graphics mar-
ket than GKS.

Price: HALO: $200; additional
language (each): $100; printer library:
$100; font library: $100; MultiHALO:
negotiable vertical license fee.

Available from: Media Cybernetics,
Inc., 7050 Carroll Ave., Takoma Park,
MD 20912, (301) 270-0240; or from
Lifeboat Associates, 1651 Third Ave.,
New York, NY 10128; (212) 860-0300 or
(800) 847-7078. o

Dave McCune, Proteus Group, Inc., 195
Garfield Pl., Brooklyn, NY 11215.
CompuServe user no. 71046,1647

I & ISAM [P/ACR/AEE

UNPARACCEI'EDY
PERFORMANCE
anc PORTABILITY

GCamn UNBEATABLE
PROIGE

2606 Johnson Drive
Columbia MO 65203
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+ MAIN ]

HHEE R R R R R AR R R R R

main()

{

int ah, al = @

int status;

int border, bckgrnd;

float cur_step = CUR_SLOW;
_initgraphics(MODE_1); /% Init HACO; IBM nigh-res mogce ¥/
/% Invoke device-irdependent world coorcinate system, & set up an arbitrary 1830 « 1000 worx area #/
_setworld (X_WIN_WORLD, Y_MIN_WORLD, X_MAX_WOR.D, Y_¥AX_WORLD);
/% Pick a HALO font, & then use "stroke™ text to print a tatle lire on the screen #/
set font (“haloid4. fnt™);
_setstext ((Y_MAX_WORLD/12),1,8) /# nt=1/12 of dsply; aspect ratio /i path nz, Ift-to-ri #/
_movtcurabs (185,918 ; /% Fove text cursor #/
stext ("HALO TEZST PROGRAM"); /# Print stroke text ¥/
_settext( 1,1,8,@); /% print text using simpler "dot-matrix® graphics text: 3t & widin = 1 x "nase size"

(8 x 8 pixels); path=hz, 1ft-to-rt; moce="unboxec" [cell rot coicrec) #/

_movtcurabs (10@,50)
text("To dram boxes:
_movtcurabs (108, 8)
text("F1.= start box. (RETURN} = end box. Fid = exit.®);
/% Now, define a smaller subset of the scrn for our drawing area by cefiring & "viewport." we will  #/
/% use a fraction of the unit screen defined as being from @.1 to @.9 on the x-awis and from Q05 to ¥/

Cursor keys move crosshair, (Ins) = fast cursor,*)y

/% B.89 on the y-axis. We define a white viewport outlire & a transparent hackgrourd in the ¥/
/% "setviewport” function. The 3-pixel line width gives a thick border line. ¥/
/% The clumsiness of the address-passing mechamism 15 cemorstrated by making a direct call o the ¥/
/% SETVIEWPORT fn (after assigning the parm variables ist) insteac of using a macro, 3
_setlmmigth(3);  x = X_MIN_VIEWP; xl = X_MAX_VIEWP; y = Y_MIN_VIEWR; yl = Y_MAX_VIEWP;
border = 1

bekgrnd = -1

setviewport (x, &y, &x1, dyl, tporder, tbckgrnd);

_setinwidth(1);

_inithe{HCX_WORLD, HCY_WOALD,1); /# init & draw crosshair cursor in ine m:ddie of the display #/
_movhcabs (X_CEN_WORLD, Y_CEN_WORLD) ;
i T e e TR R e ae Ty
+ MAIN LOOP: If the user presses a cursor xey, the X and Y coorcinates of the curser ave upcatec, The 4
+ function MOVE_OR_DRAW determines whether e user mas chosen to craw a box yet. If nof, the crosshair
* cursor 15 drawn at the new X,Y location, If BOX has aiready been chosen, then hitting a cursor key ¥
# causes a rubber-band box top be drawn between the origimal f,Y and the mew X,Y. If B3X is selectec, #
# then pressing ENTER causes a permanent box to be drawn at the final X,Y coorcinates. The crosshalr L
+ cursor 1s turned off while a rubber-pand primitive is being displayed. #
L e e R PE R PR T e e e e
while(status != STR_ZXIT)
{
get_keyscan(dan, tal)g
switchlall
{
case &
switeh(an)
{
case CUR_RT:
x = ((x+cur_step))id@d) ? 100@ : (x+cur_stepl
nove_or_draw(}y  bread;
case CUR_LT:
= {{x -~ cur_step) (@) 78 : (x - cur_step);
move_or_draw()y  break;
case CUR_UP:
y = {lytcur_step)) 100} ? 100@ : (y+cur_stepl;
move_or_draw();  breai;
case CUR_DN:
y = {ly = cur_step) (@) 7?3 : (y - cur_step);
wove_or_draw();  break;
case CUR_UL:
y = {(ytcur_step))1800) * (202 : (y+cur_stepl;
%= {(x=cur_step) (@) 7@ : (x- cur_step);
move_or_draw(l;  breai;
case CUR_UR:
¥ = ((xtcur_step))100@) ? 180@ : !x+cur_stenly
y = ({y+cur_step))1000) 7 100@ : (y+cur steply

"o

move_or_draw(l;  breax;
case CUR_DL:
x= (e - cur_step) { @) 78 : (x - cur_step;

y = {ly - cur_step) { @) 7@ : (y - cur_step'y
move_or_draw(l;  break;

case CUR_DR:
x = ((x+cur_step))100Q) 2 1280 : (x+cur_stej);
y = (ly - cur_step) (@) ? @ : (y - cur_stepl;

DeSmet

8086/8088
Development

Package $l 09

FULL DEVELOPMENT PACKAGE
« Full K&R C Compiler
« Assembler, Linker & Librarian
« Full-Screen Editor
« Execution Profiler
= Complete STDIO Library (>120 Func)

Automatic DOS 1.X/2.X SUPPORT

BOTH 8087 AND
SOFTWARE FLOATING POINT

OUTSTANDING PERFORMANCE
« First and Second in AUG '83 BYTE
benchmarks

SYMBOLIC DEBUGGER $50

« Examine & change variables by
name using C expressions

« Flip between debug and display
screen

« Display C source during execution
« Set multiple breakpoints by function

or line number

DOS LINK SUPPORT

« Uses DOS .0BJ Format
« LINKs with DOS ASM
« Uses Lattice® naming conventions

Check: O Dev. Pkg (109)
O Debugger (50)
O DOS Link Supt (35)

SHIP TO:

ZIP

WARE

CORPORATION

P.O. BOXC
Sunnyvale, CA 94087
(408) 720-9696
All orders shipped UPS surface on IBM format disks.
Shipping included in price. California residents add
sales tax. Canada shipping add $5, elsewhere add

$15. Checks must be on US Bank and in US Dollars.
Call 9 am. - 1 p.m. to CHARGE by VISA/MC/AMEX.



FLOWCHARTER
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EasyFlow is a program which helps you to
produce neat, accurate flowcharts. You des-
cribe the flowchart using a simple flowchart
description language; EasyFlow then pro-
duces a complete flowchart. EasyFlow is
excellent. for describing procedures of all
kinds - not just for programming.

Fast: 12 seconds for a typical chart.
Command language easy to learn.
Easily adapts to all printers.

Standard flowcharting shapes included.
User defined shapes easily added.

User selected line drawing characters.
Charts up to 5 by 11 shapes in size.
Explicit, meaningful error messages.
Fully documented with many examples.
Ten demonstration flowcharts included.
Special printer drivers included for MX80
and u92 that produce small flowcharts
directly on 8.5 x 11 inch paper.

$49.95 ($59.95 in Canada + 7% PST in Ontario)
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move_or_draw();  Dbreak;
case INSERT:
cur_step = (cur_step == CUR_S.0w) 7 CUR_A8T : TU3 2.0k,
break;
case Fit /% user want a ok #/
prim_mode = BOX;
inghcur (8xl, dyl, bcoior) ;
delhcur()y  breax;
case Fi@: /% yser wWant 0 quit ¥/
status = STA_EXIT;  break;
defauit: break;
}
break;
case ENTER:
switch(prie_mode)
{
case BOX: /% draw the permanent box #/
delbox();
_box (i, yl ny )5
prim_mode = NO_PRIM;
break;
default: break;
} /% Turn cursor on again: #/
_inithe{(X_LEN_WORLD/20), {Y_LEN_WORLD/2®), 1)}
_movhcabs (x,y)

break;
default: break;
}
}
closegraphics(); /% £xat from graghics mode #/

}
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* RBAND_PRIM: Draws a rubber-band primitive. HALO drams the primitive & keeps track of 1ts locatior. Then,s

# when the next identical primitive is drawn 1n another location, the old object is XORed witn atself ¥
FERHHHEEM R R R R ER R R R AR R AR AR X R R R AR/
rband_prin()
{
switch(prim_mode)
{
case BOX:
_rbox (xl,yl,x,y)}
break;
default: break;
]
}
[ AR AR R R R R R R R R R R AR R R R R R R R R R R R R R R R R R R R F R R T R R R IR R R R R R R R R Y
# MOVE_OR_DRAW: redraws the crosshair cursor if user has not chosen to crae an object. If crawing in *
¥ grogress, draws rubber-band version of object. *

B R R R R R R R R E R H R O R R R/
nove_or_draw()

{
if(prim_mode == NO_PRIN)
{
_movheaos(x,y)
}
else
{
rband_pria{);
}
}
f***!'*ﬂl*iiill-l-lllIl!!llIliil‘ll!iil**ii{ll***i!*****Ii*iﬂ‘*ii**ii’ll*i*i**!iilllliiliiilliliiiiiit!iii****ll
# GET_KEYSCAN: uses the Lattice V 2.0 "intBE" software interrup interface Yo use BICS inferruat ibn, *

# Returns scan-code of keyboard hit. ¥
P AR R R R R R R R R R F R R R
get_keyscan(an, al)
int #ah, *al;
{
union REGS 1nregs;
union REGS outregs;
inregs. x.ax = 8
intB6 (2x16, &inregs, boutregs);
*al = outregs.h.aly
#ah = outregs.h. ahy
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THE WORLDS OF

his  is-

sue is the

second

part of a spe-

cial presenta-

tion on UNIX.

In the first part, we
focused on the early
| evolution of UNIX—the research peri-
od at Bell Labs; we also presented re-
| views of a software implementation of
t UNIX, an affordable hardware system
running System V, and an extensive C-
subroutine library package.

In this second part, we examine the
developments that have taken place
since 1974. An article by Ian Darwin
and Geoff Collyer gives an overview of
the period and contains much fascinat-
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ing and heretofore unpublished infor-
mation; our interview with Andy Hall,
Director of the AT&T UNIX System
Development Laboratory (Bell Labs),
tells of work in progress and speculates
on the direction in which UNIX is mov-
ing; Bruce Hunter reviews an affordable
Codata system running Unisoft UNIX;
and Michael Tilson looks at problems
that affect the portability of C.

During the period since Microsys-
tems was first published, several princi-
ples have emerged that help explain

how the microcomputer in-

dustry has developed. The

first is that it is a market-

driven industry. The second is

that technological advances have

occurred at a rapid rate during this

period. The third is that there has been a

significant shift in the major buying

powerdn the industry. The motivations

that drive the industry and the direc-

tions the industry has taken can all be

explained and understood in terms of
these principles.

The proliferation of powerful, yet
mexpensive, hardware has made porta-
bility and standardization of the soft-
ware development environment two of
the key issues in today’s marketplace.
When hardware was expensive, the is-




sue of portability did not arise; for each
machine, the operating system was de-
signed to take advantage of the particu-
lar hardware features of that machine.
Such an operating system is, by design,
static. When enhancements to it become
desirable—or necessary—they often
prove to be economically unfeasible be-
cause hardware dependencies were de-
signed in.

But the micro industry is market-
driven, and the needs of that market
change rapidly. New technologies in
both hardware and software have had a
cause and effect impact on the market-
driven nature of the industry. And the
shift in the industry’s target population
from programmer-as-end-user to an en-
vironment where the major economic
force is the end user community, with a
much smaller community of system and
software developers, has greatly altered
priorities within the industry.

These factors have not only put
pressure on the operating system to
adapt, but have also caused two compet-
ing priorities to emerge: the need to pro-
tect the current investment in applica-
tion and development software, and the
need to allow for technological develop-
ments in both hardware and software.

It is fairly easy to see that portabil-
ity affords the best solution to the prob-
lem of how to protect existing software
investment. And the principles behind
portability are similar to the those em-
bodied in creating a standard—whether
a specific standard, such as graphics, or
the more general idea of a standard op-
erating system environment,

However, by their very nature,
standards tend to inhibit technological
advances. A feature cannot be included
in a standard if it is not universally ap-
plicable, and new technologies are gen-
erally machine dependent until they
gain market penetration and become
widespread. On the other hand, since
the intuitive view of portability assumes
certain standards, it becomes valuable
to reexamine standards to see if there is
a way for them to accommodate techno-
logical advances without destroying the
underlying principles of a standard.
This is what we propose to do.

A good standard is usually created

by discovering features that are already

in widespread use, and putting them to-
gether to form the standard. Thus, a
standard becomes a collection of univer-
sal features treated in a systematic way.
If, instead, we think of the foundation of
a standard as being a minimum thresh-
old machine capability (processor pow-
er plus peripheral capabilities), then our
collection of features gains some flexi-
bility: any feature a machine cannot per-

form in hardware, it must emulate in
software. If the threshold capability is
high enough, the degradation that re-
sults from software emulation rather
than hardware functioning will not be
perceptible to the end user. In addition,
if the standard is designed properly, it
can accommodate an increasing thresh-
old capability, which is what has been
happening in the micro industry.
CP/M, while it was powerful in
that it afforded a degree of portability,
was weak in that its design did not allow
for increasingly powerful machine capa-
bilities. UNIX, on the other hand, while
it also still has some serious shortcom-

Two competing
priorities have
emerged: the
need to protect
the current
investment in
software, and
the need to
allow for tech-
nological
developments.

ings, does have the advantage that it was
designed to be both portable and modifi-
able. It therefore not only is designed for
machine independence, but can accom-
modate development modifications and
enhancements without seriously affect-
ing its original design. Enhancements to
meet changing needs are therefore eco-
nomically feasible. How much they are
desirable, and where in the operating
system architecture they should be al-
lowed to be made, on the other hand, is
a question that is currently under wide
discussion.

In particular, UNIX purists claim
that the commercial development inter-
ests are motivating changes to UNIX

that run counter to its original design
and intent, while the commercial inter-
ests claim that these changes are neces-
sary to make UNIX viable outside of
the academic environment.

The point is that the design of
UNIX allows for both interests to be
satisfied. UNIX, like CP/M, has a lay-
ered architecture. There is the kernel,
which is the core of the operating
system; the shell, which is the command
level interface; and the program, or
applications, layer. The interests of the
academic community and UNIX pur-
ists will be served if the only modifica- |

tions made to the kernel are bug fixes

and performance enhancements. And
the interests of the commercial commu-
nity can be satisfied by making the
necessary enhancements, but doing so
only at the OS/application interface
level.

A mechanism that would systemat-
ically allow for the latter would be to
add a fourth system layer: a virtual de-
vice interface, similar to the VDI that is
being developed in the graphics stan-
dard arena. And, once again, although
this would add another level of over-
head, as the threshold machine capabili-
ty increases, this overhead will become
imperceptible to the end user. .

A simple, yet effective, example of §
a virtual device interface that could in- |
corporate the idea of a threshold capa-
bility is that of the standard output de-
vice. Both UNIX and MS/PC-DOS
have a redirected 1/0 feature which al-
lows input intended to come from the
*standard-in’ device—the keyboard—to
come from a file or another device in- §
stead, and output intended to go to the
*standard-out’ device—the console
CRT-—to go to a file or another device
instead.

The problem is that the standard
devices are byte-stream oriented, and
this is designed into the operating
system. Thus, you can’t have an appli-
cation program take advantage of the
cursor addressibility of most modern
CRTs if the output is liable to be
redirected to, say, the printer, which
won't know what to do with the cursor
addressing. If, instead, the output went
through a virtual device interface, the
interface could be made smart enough
to handle such a situation—without the
need to rewrite the operating system.

As Andy Hall explains in our inter-
view with him, the above is a typical ex-
ample of the kind of problem the UNIX
development effort is dealing with. So,
join with us as we travel through the re-
cent evolution of UNIX and branch out
to look at other areas of—The Expand-
ing UNIverse. m




We begin our
expioration
of the period
hy examining
the tools

by lan Darwin and
Geoff Collyer
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" obody needs to be
told that UNIX is
suddenly popular
today. In this arti-
cle we will show
you a little of where
UNIX was yester-

e day and has been
over the past decade. And, without
meaning in the least to minimize the in-
credible contributions of Ken Thomp-
son and Dennis Ritchie, we will bring to
light many of the others who worked on
early UNIX versions, and try to show
where some of the key ideas came from,
and how they got into the UNIXes of
today.

Our title says we are talking about
UNIX evolution. Evolution? That
means different things to different peo-
ple. We use the term—in a way that
might make the biologist in one of us
blush—loosely, to describe the changes
over time among the many different
UNIX variants in use both inside and
outside Bell Labs. Ideas, code, and use-
ful programs seem to have made their
way back and forth—Ilike mutant
genes—among all the many UNIXes
that have been living in the phone com-

74 to the Present

pany over the last decade.

Part 1 looks at some of the major
components of the current UNIX sys-
tem—the text formatting tools, the
compilers and program development
tools, and so on. Most of the work de-
scribed in Part 1 took place at “Re-
search”—a part of Bell Laboratories
(now AT&T Bell Laboratories; then as
now ‘‘the Labs’’) and the ancestral
home of UNIX. In the next part, we
look at some of the myriad versions of
UNIX—there are far more than one
might suspect. This includes a look at
Columbus and USG UNIXes and the
Berkeley UNIXes. Columbus, or
CBUNIX, is the UNIX from Bell Labs
at Columbus, Ohio. USG is the UNIX
support group; we are loosely including
PWB (Programmer’s Workbench, and
System II and System V, as USG
UNIXes. Berkeley, of course, is the
University of California at Berkeley.
You’'ll begin to get a glimpse inside the
history of the UNIXverse.

Basic sources

Since we can’t say everything about
UNIX in this article, we’ll give some
pointers for those who want to read
more. Full acknowledgements will be
found at the tail end of each installment.
But first some basic sources must be
mentioned.

It is a truism that the final source of




information about UNIX is UNIX it-
self. And this, of course, requires that
you have a source license. And to get a
source license, you must sign in blood
that you will not divulge the source code
of UNIX in any way, shape or form. So,
in preparing this article, we have stayed
clear of looking at source code. But
there are times when you want to do so,
not so much to find out how some fea-
ture evolved as to see how it really
works.

These papers, and others written at
Research, established an interesting tra-
dition, so counter to mainstream com-
puterdom: You write the program, you
write the documentation. In almost ev-
ery case, the authors of the program are
the authors of the paper describing its
details. And in almost every case,
acknowledgement is made to those who

lished.” Many of the BUGS sections
were intended as pointers for further de-
velopment of the programs, rather than
as warnings to the user. Ritchie adds:
“Our habit of trying to document bugs
and limitations visibly was enormously
useful to the system. As we put out each
edition, the presence of these sections
shamed us into fixing innumerable
things rather than exhibiting them in
public. I remember clearly adding or

editing many of

The UNIX
Manuals are a
prime source of
information about
UNIX. Now, it’s
trendy to deride
these manuals,
but for their
intended purpose
and audience they
are for the most
part examples of
good technical
writing. The Pro-
grammer’s Man-
ual or User’s Man-
wal, as it 1is
variously called
(more colloquially
known as **Vol-
ume 1°’), summa-
rizes in a standard
format each com-
mand, system call,
library function,
and many special
files (in the techni-
cal sense), as well
as system file for-
mats, games, mis-
cellany, and main-
tenance informa-
tion. Comparing a

these sections,
then saying to my-
self ‘T can’t write
this,” and fixing
the code instead.”
[Ritchie, personal
correspondence].
After the
manuals, another
important series
of papers in a sim-
ilar vein appeared
in the Bell System
Technical Jour-
nal, July/August
1978. This special
issue—Part 2 of
the July/August
1978 issue—is of-
ten referred to as
“the blue book”
because of its blue
binding. (In reali-
ty all issues of the
BSTJ from this
time period are
blue, so the handle
is a bit mislead-
ing.) The maga-
zine is now called
Bell Labs Techni-
cal Journal and is
doing another

series of manuals

of different vintages offers the student of
UNIX evolution a good view on chang-
ing conditions.

Volume 2 of the Manual set is a se-
ries of short papers ranging from notes
on installing the system through com-
piler reference manuals to introductory
tutorials. These papers, too, are typical-
ly well written but occasionally incom-
plete. They are concise and to the point;
some people find them obscure. But re-
member the audience and the back-
ground—the papers are written for the
benefit of sophisticated computer users.
It was always assumed that you would
“be a wizard” or have somebody around
to help you. Or you would go to the con-
ferences and ask others about problems.
A careful reading of the manuals was
(and is) required to become a wizard,
along with hands-on time spent using
(and eventually modifying) the system,
learning by doing.

contributed significant ideas, advice or
moral support to the project. This, of
course, has made our work in this paper
easier. It also speaks volumes about
management and about programmers—
both those programmers who write ef-
fective summaries of their programs,
and those who don’t condescend to.
The UNIX manuals are sometimes
derided for the “BUGS” section. This is
the place where the author(s) of a pro-
gram list its design limitations. One
UNIX critic said of this policy: “If they
know about the bugs, why don’t they fix
them?”” The point is that the early
UNIX authors established the benefi-
cial habit of documenting limits to the
program, rather than always letting the
end user find them. Dennis Ritchie
comments: “Every other manual has
bugs sections; they just aren’t pub-

special issue on
UNIX that should come into print
around the same time as this article.
Watch for it!

‘Many of the technical reports from
Research are published as Computer
Science Technical Reports (CSTRs);
those still in print are available from
AT&T Bell Labs.

Brian Kernighan has co-written
several books containing interesting his-
torical details. We will quote later from
Software Tools, a book he wrote with P,
J. Plauger, and The UNIX Program-
ming Environment, which he wrote with
Rob Pike.

Finally, access to a nearly complete
collection of back issues of ;/ogin:, the
journal of the USENIX Association,
has been invaluable.

Text processing tools

One of the guiding lights of the
UNIX utilities or software tools has
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Continued from page 45

been the deeply felt conviction that text
should be stored in as simple, as general
a format as possible, so that any pro-
gram can easily process it. This idea (it
seems to have been present from the be-
ginning) has had the widest impact pos-
sible on UNIX in all its varieties. In re-
cent times, however, there has been a
regrettable tendency to move away from
it, especially among commercial soft-
ware developers.

We have rather arbitrarily divided
the software tools into text processing
tools and program development tools.
Remember that UNIX makes no dis-
tinction between text files, program files
and data files. Many of the same tech-
niques can be applied to all three. But
more on this later. First, an outline of
the major tools and their development.

An old editor made new. The stan-
dard UNIX text editor ed has a lineage
longer than many of us do. As early as
1969, the first assembly language ver-
sion of ed was in place. Although later
rewritten in C, the editor is fundamen-
tally the same program as used then.
Kernighan and Plauger wrote in 1976:

“The earliest traceable version of
the editor presented here is TECO, writ-
ten for the first PDP-1 timesharing sys-
tem at MIT. It was subsequently imple-
mented on the SDS-940 as QED, the
“quick editor,” by L. P. Deutsch and B.
W. Lampson (see “An online editor,”
CACM, December, 1967). K. L.
Thompson adapted QED for CTSS on
the IBM 7090 at MIT, and later D. M.
Ritchie wrote a version for the GE-635
(now HIS-6070) at Bell Labs.

“The latest version is ed, a simpli-
fied form of QED for the PDP-11, writ-
ten by Ritchie and Thompson. Our edi-
tor closely resembles ed, at least in
outward appearance.” [Software Tools,
page 217]. This is not to say that ed is
the same as the TECO found on today’s
DEC computers; far from it. For one
thing, TECO is character-oriented
while ed is line-oriented. It seems rather
a case of common ancestry.

During the 1970’s, the editor went
through countless revisions. Nearly ev-
ery university had its own modified ver-
sions of ed and QED; some had several
modified versions. Jay Michlin of Bell
Labs wrote (in IBM assembler) a QED
for IBM’s mainframe TSO; this was re-
leased to Universities in the mid-70’s.
This was, in fact, one of my (Darwin)
earlier exposures to the UNIX philoso-
phy; around 1975, I heard about a
“spiffy new editor” for TSO, so I or-
dered and installed it on the TSO system
at the University of Toronto.

Did this wide variety of editor ver-
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sions lead to massive confusion? Not
really. For although most of the editors
added new commands and features,
they seldom deleted them. The result
was that you could—and this is still
true—learn a basic set of ed commands
and special characters usable on every
version.

Today the Seventh Edition,
4.xBSD and System III/V versions of
ed are all sufficiently similar that one
can move freely amongst them with
only minor inconvenience. (Berkeley
UNIX includes both the standard ed,

and a different editor called ex and edit.
This editor, which has common code
with vi, has similarities to the standard
editor, but is not close enough that one
can freely move between it and normal
UNIX ed.) The manual pages for every
current version of ed are all recogniz-
ably derived from, say, the Sixth Edi-
tion document. System III/V extends
the ‘v’ (undo) command, but most of the
other commands are constant. If you've
used ed, you've used an editor with a
long history, and probably a long
future.

roff. Having a good text editor is
only half the text-processing battle.
Having entered your text, you still must
format it neatly for presentation. That’s
the function of a text formatting pro-
gram. The earliest UNIX formatter
known to man is roff, a line-command
formatter. Like ed, roff is part of a large

and diverse family, one that includes the
runoff package found on Digital Equip-
ment computers (the latest release is
called DSR, for DEC Standard Run-
off). The earliest Runoff program is at-
tributed by Kernighan and Plauger to J.
Saltzer, who wrote it for CTSS. Runoff
also is an ancestor of the Script pro-
grams available on IBM mainframe sys-
tems; that descent would be equally in-
teresting for IBMers to trace (no doubt
we’ll get letters from those with infor-
mation to SHARE with us).

roff was written by M. D. Mcllroy
at Research. Like ed, roff was well in
place by the First Edition of UNIX. It
was considered static by the time of the
Sixth Edition and obsolescent by the
Seventh, then was dropped altogether
from System III.

nroff—the assembler of text.
Computerists are never satisfied. So af-
ter roff came ‘New Roff’, or nroff, writ-
ten by the late Joseph Ossanna, who
throughout his career was concerned
with improving the way text was han-
dled. Ossanna’s nroff, as Kernighan and
Pike relate:

‘. ..was much more ambitious
[than roff]. Rather than trying to pro-
vide every style of document that users
might ever want, Ossanna made nroff
programmable, so that many format-
ting tasks were handled by program-
ming in the nroff language.

“When a small typesetter was ac-
quired in 1973, nroff was extended to
handle the multiple sizes and fonts and
the richer character set that the typeset-
ter provided. The new program was
called troff (which by analogy to ‘en-
roff is pronounced ‘tee-roff’). nroff and
troff are basically the same pro-
gram. . .” with divergent processing ap-
propriate to the differences in output
device. [UNIX Programming Environ-
ment, page 289].

They point out that troff is tremen-
dously flexible, and indeed many com-
puter books have been typeset using it.
But it can be complex to use. As a result,
most everyone uses one or another
“macro package”—a series of pre-pro-
grammed formatting commands—and
optionally one of the pre-processors
(such as eqn, tbl, and more recently re-
fer, pic and ideal). troff was originally
written in assembler, but was redone in
C in 1975. Joseph Ossanna wrote both
versions and maintained them until his
death in 1977.

Macro packages. The earliest mac-
ro package to come into wide use was
‘ms’ for “manuscript.” Written by Mike
Lesk, the ‘ms’ macros provide a power-
ful but easy-to-learn (by comparison
with bare nroff) approach to document
formatting. The ‘ms’ macros were dis-
tributed with the Sixth and Seventh Edi-




tion UNIX and most subsequent re-
leases. The package was modified at
Berkeley, which also gave us the ‘me’
macro package.

The USG versions of UNIX in-
clude a macro package called ‘mm’ for
“memorandum macros.”” These do
most of the same things as ‘ms’, in
slightly different ways, with the addi-
tion of numbered lists and a few other
bells and whistles, but are about half
again as big as ‘ms’. The startup time
with ‘mm’ is such that USG in 1979 had
to resort to a compacted form of the
macro packages; this found its way into
System III.

There are two versions of the ‘man’
macro package used to format the man-
ual pages in Volume 1 of the UNIX
Manual Set. One was used up to V6, and
the other from V7 on. If you see a man-
ual page beginning with “.th’ instead of
“TH’, it’s from V6. System III has an
(undocumented) command mancvt, and
4.1BSD has trman, to convert manual
pages from the old to the new format.

There is also the ‘mv’ macro set for
producing viewgraph or slide presenta-
tions. This is a USG product, and ver-
sions of the USG manuals from PWB 1
up to just before System III carried the
now-famous line: “The PWB/UXIX
document entitled PWB/UNIX View
Graph and Slide Macros is not yet avail-
able. Viewgraph Macros is in prepara-
tion.”” System III manuals appeared
with scarcely a mention of ‘mv’, and it
was first documented in the System V
manuals.

tbl, eqn. One view of troff is as an
assembler language for text processing.
If this be true, then eqn and tbl are the
high-level compilers that go with it.

Mathematics has always been an
inconvenience to traditional typeset-
ting. This observation led Brian
Kernighan and Lorinda Cherry to de-
velop eqn for UNIX, and would later
lead Donald Knuth to write his TeX
typesetting package with math capabili-
ties built in.

The eqn program reads an entire
nroff/troff input file and passes it un-
changed except for “equation specifica-
tions” delimited by .EQ and .EN re-
quests. Material inside these requests is
used to construct equations of consider-
able complexity from simple input. En-
glish words such as ‘sum’, ‘x sub 1’, and
‘infinity’ produce the expected results (a
large Sigma, x with a subscript i, and the
infinity symbol respectively). In most
cases no typesetter wizardry is required.
A list of some 40 extra character defini-
tions lives in the file /usr/pub/
eqnchar; these can be copied, extended,
or altered by the knowledgeable user.

eqn was written by Brian
Kernighan and Lorinda Cherry. The

“new graphic symbols” in /usr/pub/
ascii are the work of Carmela
L’Honmedieu (formerly Scrocca) at
Bell Labs. The first public write-up of
eqn appears to be a paper by Kernighan
and Cherry in the CACM, March 1975.
The software was.included in the Sixth
Edition UNIX. '

Like eqn, tbl is a preprocessor that
passes over a formatter input file look-
ing for special requests (here .TS and
.TE). The material between these re-
quests is expected to be a series of spe-
cial commands to tbl and some tabular

data. To greatly oversimplify how this
program works, tbl replaces tab charac-
ters with explicit horizontal and vertical
moves to make the rows and columns in
the table align exactly under control of
the table specification. It is invaluable
for putting tabular material of any kind
into documents.

Mike Lesk wrote tbl at Research;
the idea for it came from an earlier table
formatting program by J. F. Gimpel. tbl
first appeared outside the Labs with the
V6 release of UNIX. It appeared in its
present form on the “Phototypesetter
Version 77 (interim V7) PWB tape and
in Seventh Edition UNIX distributions,
and in all systems since then.

Lesk also wrote refer, a bibliogra-
phy citation and reference package,
which first appeared in V7.

Typesetter-independent troff,
New! Improved! Yet again! That’s right.

troff is infinitely perfectable. In 1979,
Brian Kernighan at Research set out to
modify troff. Rather than rewrite it
completely and be incompatible with
the tens or hundreds of thousands of
documents in existence, he chose to
“clean up” troff. The task turned out to
be rather more akin to cleaning the Au-
gean Stables than he had imagined, but
resolve did not desert Kernighan. Final-
ly he emerged with a tape for the Device
Independent troff, along with revised
tbl/eqn and two new preprocessors, pic
and Chris Van Wyk’s ideal. pic (as the
name implies) draws pictures. It is use-
ful for drawing flowchart-like drawings,
but there is much more to it than that.
ideal also draws pictures, but is some-
what more mathematical in usage than
is pic.

This set of products forms the basis
of the commercialised *“Documentor’s
Workbench” package from AT&T.
And work continues, of course.
Kernighan has been working on clean-
ing up the appearance of eqn output.
Recently, Kernighan and John Bentley
have written grap, a graph plotting pre-
processor for pic. The program will not
likely be released for some time, but a
report on it should appear shortly as a
CSTR.

Of Mice and Blits. Tired of typing
at a dull, boring 24 x 80 screen, Rob
Pike and Bart Locanthi had a better
idea. Integrating the ideas of the Alto
project and related work at Xerox
PARC (Palo Alto Research Centre)
with the UNIX approach to things, they
built a special terminal called the Blit
(not an acronym) with a 68000 proces-
sor, high-resolution screen, good key-
board, a mouse, and software shared be-
tween the host and the terminal. Their
particular combination of these ingredi-
ents makes possible a form of interac-
tion with the computer that is not yet
understood by 99% of the people work-
ing in the computer field. Pike, in addi-
tion to being a radical advocate of the
UNIX approach to software develop-
ment, is quite visionary. Some of his
work has been described at recent
USENIX conferences. And most of the
audience didn’t seem to grasp the essen-
tials of what he was saying. In 1969
Steve Munro described to me somebody
with what he called “Unit Record Men-
tality,”” meaning somebody firmly at-
tached to the (even then obsolescent)
card punches, readers, and impact
printers. By analogy with this, I could
describe those who don’t dig Pike’s ter-
minal interaction as being possessed of a
“preinteractive mentality.” But that
would be premature.

True Blits are available only inside
Bell Labs. The Blit has been commer-
cialised by AT&T/Teletype, and is sold
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(with a different processor) as the 5620
terminal.

Style, Diction, Writer’s Work-
bench. One of us (Darwin) has long
been interested in the computerised pro-
cessing of text, a term I take to mean
more than is commonly included as
“word processing.” So I was quite inter-
ested to read a paper by L. E. McMa-
hon, Lorinda L. Cherry and R. Morris
entitled “Statistical Text Processing” in
the 1978 special BST/ issue on UNIX. I
would later use several of the techniques
mentioned in the paper.

At the end of the paper, Ms. Cherry
describes a program parts for finding
parts of speech in English text. This was
written to be the first pass of a system to
add inflection to the speak program
written by Doug Mcllroy, but the per-
son doing the stress part left the compa-
ny. Ms. Cherry wasn’t interested in the
stress assignment, so she documented
the work done so far and went on to oth-
er things.

In the spring of 1979, W. Vester-
man of Rutgers approached Doug
Mcllroy at Research about computeriz-
ing one of the techniques Vesterman
used in teaching writing. The students
had to count surface features in their
text and in a sample of text written by a
professional writer. That summer, Ms.
Cherry expanded parts considerably,
and added the code that turned it into
style, a program to analyse the readabil-
ity and other characteristics of a textual
document. She also developed diction to
check for awkward word uses, overused
words, and other problems facing every-
one who composes text for others to
read. In addition, she modified deroff to
find the real text in a document.
Vesterman consulted on this work.

And when the 4.1BSD release of
the system came out, I was pleasantly
surprised to see that style and diction
were present. Bell Labs has a policy of
sometimes releasing software to educa-
tional institutions; this probably ex-
plains the release at Berkeley.

While this was going on, the Hu-
man Factors group at Piscataway (now
at Summit) was getting interested in
automating document review, and Nina
Macdonald of that group called Ms.
Cherry about using parts. She had
worked at Murray Hill in a Linguistics
group and" was familiar with the pro-
gram. Ms. Macdonald took style and
diction, and WWB evolved from there.
Writer’'s Workbench (WWB) consists of
style, diction and a dozen or so related
programs for finding problems in writ-
ten work. The “‘chattiness” level of the
programs is set for the beginning user,
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but can easily be adjusted by the ad-
vanced user. The ideas for this work
came from the Piscataway group, the
Murray Hill group, and from Colorado
State University, where extensive use of
the Writer’s Workbench (described at
USENIX, Toronto, July 1983) current-
ly puts several thousand undergradu-
ates on WWB each year. The use of
WWRB is perceived to improve signifi-
cantly the students’ writing skills.
Many writers will be thankful to all
who contributed, because these pro-
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grams have proven themselves useful
many times over. If buying a 4.1 or
4.2BSD system, insist on style and dic-
tion. If you get a System V UNIX, con-
sider getting the WWB add-on if you'll
be doing any document preparation.
Writer’s Workbench is one product that
should survive and prosper as UNIX
continues to evolve. The next major re-
lease of WWB (3.0) is scheduled for the
spring of 1985.

Gompilers, languages, tools

What is an operating system with-
out languages and utilities? Despite its
limited support for Fortran, UNIX has
always been known for the diversity of
languages and tools that it provides.
Some of these are well known; others
are perhaps less well known than they
ought to be.

The C programming language. The

early evolution of the C language has
been described elsewhere (see the re-
print of Dennis Ritchie’s paper in Mi-
crosystems, October, 1984. Dennis is
rather modest, and doesn’t tell you that
the UNIX world has named the C com-
piler described there “the Ritchie com-
piler” (to distinguish it from other C
translators). As we pick up the threads
of the story, Fifth Edition UNIX has
been in the field for some time. It is
May, 1975, and the new improved Sixth
Edition is about to be released. Ritchie
has added some support for a new data-
type, ‘long integers’ referred to with the
keyword ‘long’, but this will not be
documented. Not all the runtime sup-
port has been installed, and the tape
goes out without it. Later Ken Thomp-
son will announce that the support for
‘longs’, limited though it be, was there
all along in V6. There is no support for
‘short integers’, or ‘shorts’.

There follows a succession of re-
leases of the C compiler. The PWB 1.0
release of UNIX, the first outside the
Labs of a non-Research UNIX from
Bell, goes out in 1977. And shortly
thereafter a special-release tape known
only as “Phototypesetter Version 7 in-
cludes a new release of troff as well as
the C compiler, assembler, loader,
archiver and bits of the C library includ-
ing he first release of ‘stdio’. These com-
pilers seem to be from about the same
vintage. Both compilers support anoth-
er new datatype modifier, ‘unsigned’,
which causes all bits of an integer to be
treated as magnitude (on the PDP-11,
for example, signed ints are from -32768
to +32767, while unsigned ints are
from 0 to 65535). These compilers add
typedefs, which allow you to generate
your own names for existing datatypes,
for a degree of independence from the
machine datatypes. One of these com-
pilers is somewhat buggy—the concept
of ‘cast’ is in the code but doesn’t work
properly. Bit fields exist but are buggy;
this is documented. The Phototypeset-
ter Version 7 was primarily a release of
troff; the compiler was included be-
cause it was necessary for troff (very
convenient, since Research wanted to
get the latest C out into the field
anyway).

Finally the Seventh Edition of
UNIX is released. Of course, it has an-
other C compiler. This one, for the most
part, is a “shaken down” version of the
“Phototypesetter C’ compiler. It is a lot
more solid, although bit fields are still
broken and now the bug is not docu-
mented. And there is a special kludge
for uucp whereby casting an expression
involving a character pointer to type un-
signed treats the character referenced
by the pointer as an unsigned character,
a concept not yet in the compiler or lan-
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Before Johann Sebastian Bach developed
a new method of tuning, you had to
change instruments practically every time
you wanted to change keys.Very difficult.

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

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

The Well-Tempered Cross-Assembler

Development Tools That Work

Avocet cross-assemblers are fast, reliable
and user-proven in over 3 years of actual
use. Ask NASA, IBM, XEROX orthe hun-
dreds of other organizations that use them.
Every time you see a new microprocessor-
based product, there’s a good chance it
was developed with Avocet cross-
assemblers.

Avocet cross-assemblers are easy to use.
They run on any computer with CP/M*
and process assembly language for the
most popular microprocessor families.

5Y4” disk formats available at no extra
cost include Osborne, Xerox, H-P, IBM
PC, Kaypro, North Star, Zenith,
Televideo, Otrona, DEC.

Turn Your Computer Into A
Complete Development System

Of course, there’s more. Avocet has the
tools you need from start to finish to enter,
assemble and test your software and finally
cast it in EPROM:

Text Editor VEDIT -- full-screen text edi-
tor by CompuView. Makes source code
entry a snap. Full-screen text editing, plus
TECO-like macro facility for repetitive
tasks. Pre-configured for over 40 terminals
and personal computers as well as in user-
configurable form.

CP/M-80wversion ....................
CP/M-86 or MDOS version ....... $195
(when ordered with any Avocet product)

EPROM Programmer -- Model 7128
EPROM Programmer by GTek programs
most EPROMS without the need for per-
sonality modules. Self-contained power
supply ... accepts ASCII commands and
data from any computer through RS 232
serial interface. Cross-assembler hex ob-
ject files can be down-loaded directly.
Commands include verify and read, as
well as partial programming.

PROM types supported: 2508, 2758,
2516, 2716, 2532, 2732, 2732A,
27C32, MCMB8766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.

Avocet Target CP/M-80 Siliio o
Croseasembler | Miroprocesor | Vewon  [BMFG, MSDOS
~ XASMZ80 ' Z-80 :
XASME5 8085
XASMO5 6805
XASM09 6809
~ XASMI8 18027 $250.00
 XASM48_ 8048/8041 each
~ XASM51 8051 200.00
_ XASM65 6502 o each
— XASM68 6800/01 -

XASMZ8 78 . . : : _
~ XASMF8 F8a80 - o1 . b eapnnn
~ XASM400 COP400 each

~ XASM75 NEC 7500 $500.00
Cmningﬁ_soon: XASM68K..68000 ' o
(Upgrade kits will be available for new Call Us

PROM types as they are introduced.)

Programmer . . . ............. $429
Options include:
Software Driver Package --
enhanced features, no installation

required.

CP/M-80 Version........... $ 75
IBMPC Version........... $ 95
RS232Cable.............. $ 30
8748 family socket adaptor . . . $ 98
8751 family socket adaptor . . . $174
8755 family socket adaptor . . . $135

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

Programmer . ............... $549

Ask us about Gangand PAL programmers.

HEXTRAN Universal HEX File Con-
verter -- Converts to and from Intel,
Motorola, MOS Technology, Mostek,
RCA, Fairchild, Tektronix, Texas
Instruments and Binary formats.

Converter, each version . . . . . .. $250

CIRCLE 201 ON READER SERVICE CARD

If you're thinking about development sys-
tems, call us for some straight talk. If we
don't have what you need, we'll help you

find out who does. If you like, we'll even
talk about Bach.

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

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

*Trademark of Digital Research ~ **Trademark of Microsoft

' 1\

AVOCET
SYSTEMS INC.:

DEPT. 1184-M

804 SOUTH STATE STREET
DOVER, DELAWARE 19901
302-734-0151 TELEX 467210 )
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BOARD
COMPUTER

PG BUS

SYSTEM

Put the power of the IBM PC into
your OEM system with the new I-Bus
Single Board Computer and Enclosures.
Now you can make use of that vast
array of PC-compatible expansion
cards—for communications, graphics,
data acquisition, peripheral control, and
every other imaginable task.

I-Bus Systems has coupled Intel’s
powerful new 80188 CPU with 64K of
RAM and up to 160K of on-board
EPROM, plus a serial console port to
talk to a terminal or a PC. Just plug the
SBC into an I-Bus 6-slot chassis or 9-
slot card cage and you have the heart
of a computer system, ready to run.

Best of all, the IBM PC works per-
fectly as a software development sys-
tem. You can assemble and test appli-
cations programs on the PC, then
download them to the I-Bus system for
dedicated execution.

For all the details, give us a call today
at (800) 382-4229. In California, call
(619) 569-0646.

IBus

SY'STEMS
9235 Chesapeake Drive
San Diego, CA 92123

IBM PC is a trademark of International Business Machines

Continued from page 48

guage. This will be quietly withdrawn
later. The compiler has a bug in that it
treats the right, not the left, side of an
assignment as the value of the assign-
ment expression. The V7 stdio exploits
these two bugs, thereby making it
nonportable. The semantics of casts will
remain unsettled until slightly after V7.

Along with the Ritchie C compiler,
V7 of UNIX includes the first release
outside Bell Labs of a second C compil-
er, bearing the impressive name of *“Por-
table C Compiler.” Written by S. C.
Johnson, this compiler has been in de-
velopment since 1975 and uses the pro-
gram development tool yacc but not lex.
(A part of the yacc grammar for this
compiler was published in the C manual
with PWB in 1977.)

The portable C compiler turns out
to be not as portable as desired, so a sec-
ond version is developed over the next
few years, called pcc2. At the ACM Na-
tional Conference in 1983, Steve John-
son describes pee2 in some detail, and
shows an example of its portability. Of
the many “back ends” for it, one com-
piles a C language algorithm into the
commands necessary to drive a VLSI
fabrication process. So your program (if
you work in the right part of the Labs!)
can be compiled into a custom micro-
processor, optimised to execute your
program and nothing else! That sure
outclasses the EPROM versions of Intel
and Motorola microprocessors. pec2
has only recently been released; it is the
C compiler for the Software Generation
System.

One immediate beneficiary of the
two-pass nature of pec was the Fortran
compiler, to which we will return short-
ly. But a second major fallout from pec
is a program called lint, which does par-
tial compilation of C programs with
much greater error checking. Like pee,
lint first appears with V7. We continue
to recommend the use of lint to provide
some reassurance of program correct-
ness and portability.

Berkeley has taken the C language
in some new directions. They have re-
laxed some restrictions on compiled
programs. Most notably, variables can
be almost any length and need not be
unique in the first seven or eight charac-
ters. While this sounds handyj, it is 2 ma-
jor annoyance to the rest of the world,
which has to change programs written
with such “features” in order even to
compile them. Berkeley programmers
also tend to rely to an unprecedented ex-
tent on the ‘asm’ keyword, which allows
you to interpolate assembler language
code into the middle of the C program.

CIRCLE 74 ON READER SERVICE CARD

‘asm’ buys an increase in microeffi-

ciency, but only at the cost of a tremen-
dous loss of portability. To preserve
portability, the programmer should use
#indef to include in the source code
both an assembler version and a porta-
ble C version. But the latter is often
omitted. A fine example was shown in a
talk by Mike Tilson of Toronto’s Hu-
man Computing Resources at the San
Diego USENIX Conference in January,
1983. (See Tilson’s article on page 84,
based on his talk). Here’s the code:

to = bp->b_ptr;
asm("movcd r8,(r11),(r7)");
bp->b_ptr += put;

What it does is left as an exercise to
the reader. The writer of this code left
no clues as to how his mayhem works.
As Mike says: “The variable ‘to’ is one
of the registers used in this VAX assem-
bly instruction. You guess which.” Oh,
we almost forgot. The three lines above
are Copyright ©1980 by the Regents of
the University of California.

Meanwhile, back at Research, B.
Stroustrup has been busy adding ‘““class-
es” to C. Classes (nothing to do with go-
ing back to school) are the interesting
part of Simula 67. They provide for or-
derly interchange of data between mod-
ules, with go possibility of hidden de-

pendencies. A class consists of data
(normally inaccessible from outside the
class) and functions which are normally
accessible from outside but which may
be declared as inaccessible. One typical-
ly defines a class and publishes the
names of the accessible functions. Func-
tions outside the class cannot reference
the data within that class except by call-
ing the class’s publicly accessible func-
tions. This enforces modularity by hid-
ing the details of a particular class’s
internals from other routines. Classes
can be nested, of course, so you can de-
velop such things as queues and stacks




of objects. The C compiler encompass-
ing all recent developments, including
classes, declaration of function parame-
ters for type checking, and other recent
developments is given the name
“C++". C programmers will recog-
nize the pun; for others, it simply means
“an incremented (augmented?) form of
the C language, which retains the value
of the old language.” C+ + has been in
use for some time within the Labs, and
may be cleared for external release soon.

In addition to the compiler, one
needs a series of library routines to do
Input/Output and some ‘extra-linguis-
tic” operations such as setexit( ) in V6 or
longjmp( ) in V7. The first ‘portable C
library” was written by Mike Lesk and
was implemented on the PDP-11, the
IBM 370, and the Honeywell 6000 with
the GCOS operating system. It set the
style for subsequent development, and
in Version 7 there was a “new portable
I/0 library” written by Ritchie. This
has become known as ‘stdio’ (pro-
nounced “stuh-DYE-oh) for the name
of its header file, and is the I/0 library
distributed with all real UNIXes today.

The current C compilers for the
PDP-11 continue to derive from the
Ritchie versions. pec for the PDP-11
never worked as well as the Ritchie
compiler. Most other machines use pce-
based C translators, since the Ritchie
compiler only works for PDP-11s.
Many systems integrators wait earnest-
ly for the release of pee2, since porting
pee takes a non-trivial amount of work.

The future of the C language is not
primarily in the hands of people like
Dennis Ritchie and Steve Johnson and
B. Stroustrup. Rather, it is in the hands
of the ANSI C Language standards
committee. But in the final sense, it is in
the hands of programmers everywhere.
This is partly because ANSI is a demo-
cratic agency, and any member of the
committee has as much voice as a Den-
nis Ritchie or a Steve Johnson. It is also
because C is a powerful language, and
like all powerful tools it can be used or
abused. This is not the place for a tutori-
al on C style, but the interested reader
can refer to the article by Tilson cited
above. Good use of C leads to rapid de-
velopment of maintainable code; poor
use of the language leads to code that
looks like it was written in assembler.
As we have seen, in a few cases it has
been.

Fortran. Since UNIX comes from a
Computer Science research back-
ground, it is perhaps natural that For-
tran, that octogenarian, reptilian but
ubiquitous language should be the ob-
ject of some disdain among UNIX-
ophiles. Indeed, the V6 how to get start-
ed document says that “no debugger is
much help for Fortran.” And the Sixth

Edition manual set included the C Ref-
erence and the C Tutorial, but nothing
on Fortran beyond the manual page for
fc (1), a compiler for a slight variant of
the ANSI Fortran-66 standard.

fe produced executable programs
that used threaded code and floating-
point instructions heavily; thus it ran
slowly on machines without a floating-
point processor, on which floating point
had to be interpreted by the UNIX
kernel.

The prime mover behind the next
Fortran compiler was Stuart Feldman,
who had been interested in compilers
for some time. In 1976 he released a
CSTR on “Fortlex—A General Pur-

pose Lexical Analyzer for Fortran.”
This program reads a Fortran program
and breaks it up into lexical tokens of
the appropriate type. fortlex was used in
the construction of various Fortran pro-
gramming aids, such as a program to
change all double-precision variables,
functions and library calls to single pre-
cision. The paper also includes the yace
grammar for a Fortran scanner to be
used with fortlex—not a complete com-
piler, but possibly a basis for one.

And the Fortran weakness of
UNIX was remedied with a vengeance
for the Seventh Edition. A compiler for
the full ANSI Fortran-77 standard was |
included, the first implementation of
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LIBRARIES ANYWHERE
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#1.2 for Lattice or Microsoft, or #C2 for CICB6. .. ..o $17500
#DI1 for DeSmet C ................

* XMODEM Protocol Pieces * More

ASYNC COMM LIBRARY - Interrupt Driven Communications Capability
* Polled Mode * Interrupt Mode * Ring Bufferred ¢« Modem Control * CRC

#L3 for Lattice or Microsoft, or #C3 for CIC86. ... ...t $16000
FD3 for DeSmet € ooooitii it et e e e $ 8500
#CCl1 Computer Innovations C86 Compiler V2.1...................... $34900
#CC2 Lattice C Compiler V2.1 ... $39500

GREENLEAF
SOFTWARE ¢

(2 14) 446‘864 1 + Add $7.00 Shipping Per Item

* Order Direct or Ask Your Dealer
* MasterCard or VISA Accepted

* Specify Compiler and
Our Part Number

GREENLEAF SOFTWARE, INC.

2101 HICKORY DRIVE * CARROLLTON, TEXAS 75006

CIRCLE 27 ON READNFR SFRVICE




-_--- . T -_---_---.--___

YOUR UNIX OPERATING SYSTEM

FROM THE

APL-PLUS’ UNX SYSTEM

s an application developer,

you need to put systems to-

gether quickly. As a number
cruncher, you need the world’s best
analytical tools. Now you can add
the power, the speed, and the ver-
satility of STSC’s enhanced APL
to your UNIX operating system—
APL*PLUS/UNX System—APL for
the UNIX environment.

The Power of APL

PL is more than a program-

ming language. Designed with

you in mind, not your com-
puter, APL lets you express a wide
variety of problems quickly—with
fewer and shorter statements. Imag-
ine application development in one-
fourth the time, with subsequent
debugging, testing, and modifica-
tion taking as little as one-tenth
the time of other programming
languages.

What Makes APLxPLUS
So Special?

he APL*PLUS/UNX System
incorporates fifteen years of

APL technology and expertise.

The multi-user APL*PLUS/UNX
System is compatible with other
systems in the APL*PLUS fam-

ily, including the mainframe
APL*PLUS/1000 System and the
IBM PC version that won a Million-
in-One Award from ICP—our
APL*PLUS/PC System.

The APL*PLUS/UNX System
brings the power of these favorite
APL systems to the UNIX world
of super-microcomputers and
minicomputers.

Added to such extended APL
language features as report format-
ting, easy file sharing for multi-
users, and screen management
popularized by STSC’s earlier sys-
tems, are such endearing features
as use of a full-screen editor, inter-

STSC

A Contel Company

facing to non-APL programs, and
nested arrays, plus STSC’s well-
known high-quality documentation.
Faster than other APL systems
available for small computers, the
APL*PLUS/UNX System partially
compiles APL functions, allowing
you to do more in less time.

Support

TSC has branch offices in
s major U.S. cities and distrib-

utors worldwide. With STSC'’s
HELP line, support is as close as
your telephone.

Get the best of both worlds—
UNIX and APL*PLUS.

To super-charge your UNIX oper-
ating system, call (800) 592-0050
today, or write to STSC, Inc., 2115
East Jefferson Street, Rockville,
Maryland, 20852 to arrange for
your demonstration or additional
product information.

UNIX is a trademark of AT&T Bell Laboratories.

APL*PLUS is a service mark and trademark of STSC, Inc., registered in the United States Patent and Trademark Office and in certain other countries.
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the 1977 standard on any system any-
where, along with a paper detailing its
use and implementation. One back end
of this compiler was the same back end
as the Portable C Compiler, so that it
would be easy to adapt to new
computers.

Although the Fortran compiler is
part of all standard UNIX systems,
most suppliers of 68000-based UNIX
boxes do not include f77. Whether this
is so they can charge extra for it, or be-
cause they couldn’t figure out how to
port it, is unclear. But commercial im-
plementations are available for most mi-
cro-based UNIXes.

yacce+lex. One of the major tools
used in compiler development is the
vace (yet another compiler compiler)
program by Steve Johnson. When this
program was developed in the early
1970’s, compiler generators were being
generated by many universities and oth-
er research institutes. As Kernighan
and Pike remark, Johnson’s choice of
name for his program is ironic in that
his has endured while most of the others
have now been retired.

yace reads in the specification of
the syntax of a language and generates a
program which parses that language.
Note that this is not limited to “pro-
gramming languages,” but can be ap-
plied to any input that is structured.
Many applications of yacc are men-
tioned in the yacc manual. yacc is also
part of the nrws nroff-to-WordStar pro-
gram used to translate some articles for
Microsystems. The yace manual men-
tions “compilers for C, APL, Pascal,
RATFOR, etc. ..., a phototypesetter
system, several desk calculators, a docu-
ment retrieval system, and a Fortran de-
bugging system” as programs that have
been written in yacc. More recently, Co-
bol and Ada compilers have been con-
structed outside of the Labs.

But syntax analysis is only one part
of compilation. Another part is lexical
analysis, or scanning of the input to find
certain kinds of tokens. For this, too,
UNIX has an answer. The lex program
by Mike Lesk and E. Schmidt provides
this function. Since it is part of the
UNIX tradition, of course, lex uses
many of the same conventions. In par-
ticular, lex uses a variation on the nota-
tion for “regular expressions” as is used
in the editors and elsewhere to describe
the patterns to be looked for. If you've
mastered commands like /[hH]e/ in the
editor, you already know most of what
you need to know to construct expres-
sions for lex. And of course it works
with yacc. The naming conventions of
these two programs are such that both

can be loaded together to form a work-
ing unit. Indeed many programs consist
of yacc and lex outputs compiled and
loaded together.

yace was present in Version 6 (the
manual page is dated late 1974); lex first
appeared outside the labs in the PWB
1.0 release.

make. It’s hard to imagine UNIX
without the make utility. make is so tak-
en for granted these days that the distri-
bution of software in source form with-
out a makefile is an event worthy of
attention and inquiry. But there was a
time when the name of the file with the
instructions to build a system were cho-
sen at random from the names ‘build’,
‘re’, ‘run’, ‘runfile,” and others. And
these were shell files which built the en-
tire component.

make builds a program or compo-
nent from individual pieces, and recom-
piles only the minimum needed to re-
build it as changes are made. The
edit-make-debug cycle is well known to
UNIX programmers. Since the topic
has been treated in detail in “The UNIX
File” by one of us, we will not expand on
it here. Suffice to say that make was
written by Stuart Feldman at Research
and first appeared outside Bell in the
PWB release of the system. The barbar-
ities of the Source Code Control System
and the incompatability of this with
most of UNIX including make led not

to the correction of SCCS, but to an “en-
hanced” make that appears publicly in
System III and System V.

ratfor, efl. Brian Kernighan at Re-
search realized that Fortran would not
go away, so he did something about it.
He fixed it. He fixed it by adding the
control structures of C and the defini-
tion and inclusion capabilities of the C
preprocessor. The converter which
takes in ‘rationalised Fortran’ and pro-
duces ugly conventional Fortran he
called ‘Ratfor.” Several versions were
written; one in Fortran for bootstrap-
ping onto other systems, another with

Menu System for CP/M

CPMenu $50
A menu system for Z80. CP/M systems - a single
keystroke chains to another menu or executes a
program, command or set of commands and re-
turns to the menu when through. Each menu op-
tion is user-definable, e.g., selecting an option can
execute a .SUB or .COM file. Entering a question
mark and then the option number displays an ex-
planation of the option.

Powerful Replacement for PIP.COM

EZBAK oo R S T S $40
A sophisticated copy routine for Z80, CP/M
machines, allows the operator to designate a group
of files. either through common attributes,
through the use of the logical AND. NOT or OR.
or through a list of the file names on the source
hard disk segment or the floppy disk. Functions
range from the copy of a single file or a selected
group of small files to the copying of a large file in
a hard disk segment to multiple floppy disks.

MMI Modular Accounting Series™, including
General Ledger, Accounts Receivable, Accounts
Payable and Payroll -- all four .............. $395
Requires Z80 processor. 48k TPA, 320k disk stor-
age, CP/M, MP/M or TurboDos.

Modular Accounting Series (G/L, A/R, A/P,
Payroll) and the Baby Blue" Z80B, 64k card for
IBM PC and compatibles (running under PC-
DOS/MS-DOS) $695

16-, 52- and 112-megabyte 5-'4’" Winchester
hard disk units and operating system for the
MDZ and NorthStar Horizon computers. We
now support cartridge tape drive backup for N*
JOEDOS/JOESHARE 11 and MDZ/OS hard
disk systems.

High-speed, NorthStar-compatible BASIC lan-
guage for CP/M:

baZic"” for CP/M $150
Programs written in NorthStar BASIC can run
under CP/M-80, MP/M or- TurboDos on most
other Z80-based computers with few or no
changes to code. Includes baZic-to-ASCII-to-
baZic conversion utility. Requires Z80 processor,
CP/M, MP/M or TurboDos.

NorthStar DOS-to-CP/M Transfer Utility:
COPYALL*® $75
Converts programs and data files from NorthStar
DOS disk tormat to NorthStar CP/M format so
they can be run under baZic and CP/M-80, MP/M
or TurboDos. Very easy to use. Requires standard
NorthStar Horizon, 48k RAM, two DD or QD
drives.

Vertical Market Applications:

Pharmacies, Contractors, Cotton Gins, Point-of-
Sale, Oil/Gas Producers, Utility Billing, Grain
Elevators, Livestock Auctions, Trucklines, Veg-
etable Packers, Feedlots

ADDS Viewpoint A2 CRTs . .$475. Quantity
10+ .. $450. ADDS Viewpoint 60 & 90 available
also.

We can provide software on 8" and most popular
54" disk formats.

Quantity discounts available. For more informa-
tion contact:

Roy Robertson, VP Marketing s
Micro Mike’s, Inc. LJU‘M\bQ Q
3015 Plains Blvd.
Amarillo, Texas 79102 806-372-3633

NorthStar™ and Horizon™ are trademarks of NorthStar
Computers.

CP/M"¥ and MP/M*® are registered trademarks of Digital
Research, Inc.

MS-DOS™ is a registered trademark of MicroSoft Corp.
TurboDos™ is a registered trademark of Software 2000.

“Baby Blue" is a registered trademark of MicroLog, Inc.
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yace and lex as mentioned above. The
meaning of Ratfor is best told in the
book Software Tools co-written with P.
J. Plauger. The source code for the pro-
grams in the book was made available
on magnetic tape by Addison-Wesley in
a move that was very foresighted for
1976. This led to the formation of the
Software Tools User Group at Law-
rence Livermore Labs in Berkeley; this
group is still active and co-sponsors
meetings with USENIX.

The Software Tools book would lat-
er be redone in Pascal (see ‘Pascal’ sec-
tion). There are no plans announced for
doing a “Software Tools in C” book;
most of what you need is in Kernighan
& Pike’s book, The UNIX Programming
Environment.

After the Fortran-77 compiler, Stu-
art Feldman turned his attention to For-
tran extensions, and produced the efl
language. This combines the control
structures of Ratfor (which in turn de-
rive from C) with the data-structuring
capabilities of C, including the aggre-
gates to group related data items,
analagous to Pascal’s record capability.
efl is included in System III and some

4.xBSD systems. Some microcomputer
ports (i.e., UniSoft) include efl even
though they don’t have a Fortran
compiler.

awk. Aho, Weinberger, and
Kernighan. The initials of three authors
put together in the most pronouncable

way. That’s what they did when they
couldn’t think of a more imaginative
name for a wonderful program they’d
devised. A is Al Aho, of compiler book
fame. W is Peter Weinberger of Re-
search. And K is Brian Kernighan, just
mentioned for his work on Ratfor.
(Kernighan and Pike’s book remarks
that “Naming a language after its au-
thors also shows a certain poverty of
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EPROMS
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Industrial design
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Programs new CMOS EPROMS
Printer interface option
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imagination” [page 131]). awk is not at
all awkward; it is a great simplification.
You can think of it as the combination
of most of the best ideas of the other
tools all rolled into one. We use it all the
time. For some examples, see the review
of “Leverage” in the August 1984 issue.
You can enter the awk commands from
the command line if they are simple
enough, so that

awk -F: ’'f{print $1]' /etc/passwd
is a complete program to print the
names of all the accounts shown in
/etc/passwd, the standard place for the
names of all accounts on the system. By
all means learn about awk and use it. It
will make life far less awkward.

awk was first described in Software
Practice and Experience in July 1978,
and first distributed with Seventh Edi-
tion UNIX.

Pascal. Pascal did not catch on at
Research. In 1981, Brian Kernighan did
a paper published as a CSTR entitled
“Why Pascal is not my Favorite Pro-
gramming Language.” The note was
not based solely on introspection, for he
and P. J. Plauger had just converted
their book Software Tools into Software
Tools in Pascal, including re-coding all
the programs in Pascal. In the process
they came to regard Pascal as their not
favorite language.

Berkeley UNIX has included Pas-
cal for a long time. Ken Thompson
wrote the first version of Berkeley Pas-
cal at Berkeley while working there as
Visiting Mackay Lecturer in Computer
Science in 1975/76. He spent the aca-
demic year at UC Berkeley, and taught
several courses in Computer Science.
He recalls: “When I arrived, the CS de-
partment shared an 11/45 with Statis-
tics. It was 50-50 UNIX and RSTS. The
first advance was an 11/70 dedicated to
teaching. I put my first 155 [operating
systems] course on it. Between the first
and second quarters I wrote the Berke-
ley Pascal and talked Bob Fabry into us-
ing it on his 153 [data structures] class.
It has been used for that ever since. By
the time I left, there were several (2 or 3)
11/70s in the computing center provid-
ing UNIX service. CS had the 11/70 for
teaching; they had almost completely
taken over the stat 11/45 and there was
aresearch 11/40” in an Al lab [Thomp-
son, personal correspondence].

Pascal compilers can be had for
most 68000-based UNIX boxes. These
are available from commercial software
firms and OEMs—see the annual
UNIX software directory in the April
Microsystems.

The S System. Finally, we cannot
overlook an interesting “application”
language from Research. S: An Interac-
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Continued from page 54
tive Environment for Data Analysis and
Graphics, the title of the 1984 book by
Richard A. Becker and John M. Cham-
bers, puts it succinctly. We put it as fol-
lows: The S package is to conventional
mainframe statistics packages as the
UNIX shell is to batch Job Control lan-
guages. It provides interactive explor-
atory statistics, interactive and offline
graphics, plus data modelling and time
series manipulation.

The S language was developed at
Research. The first public release was in
1981, which was for V7 and 32V, There

were several interim releases; the next
major release was in early 1984. This re-
lease was accompanied by a change in li-
censing and an order-of-magnitude cost
increase for non-educational users, as
part of the swing to the commercialisa-
tion of UNIX by AT&T Technologies.
The only remotely similar products
that I know of in all of computerdom
are APL and Speakeasy. APL was first
implemented on IBM systems; at least
one version for UNIX was developed.
Speakeasy similarly arose on IBM hard-
ware; a subset version called SpeakeC
was developed at Purdue. Speakeasy
was developed some time before S, but
in quite different circles of influence.

‘CPIM-80 C Programmers . . .

save time

... with the BDS C Compiler. Compile, link
and execute faster than you ever thought

possible!
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programmer whose patience is
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time you programmed with the
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execution that produce directly

executable 8080/Z80 CPM command source code.
files.
s A comprehensive debugger that Plus...

traces program execution and
interactively displays both local and
external variables by name and
proper type.

« Dynamic overlays that allow for run-
time segmentation of programs too
large to fit into memory.

+ A 120-function library written in both
C and assembly language with full

* A thorough, easy-to-read, 181-page
user's manual complete with
tutorials, hints, ermor messages and
an easy-to-use index — it's the
perfect manual for the beginner and
the seasoned professional.

= An attractive selection of sample
programs, including MODEM-
compatible telecommunications,
CP/M system utilities, games and
more,

.
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Sieve of Eratosthenes).
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There appears to be no cross-pollination
between the two, although many of the
ideas are similar. S uses yacc to interpret
its grammar; the yace specification ap-
peared in a CACM paper in 1984,

Interiude

The Computer Science Research
Group, Centre 127, at Bell Labs has had
an impact on computerdom far out of
proportion to the number of people
working there. A small group of talent-
ed people, started in motion by Ken
Thompson and Dennis Ritchie with the
original design of UNIX and Rudd
Canaday’s file system design, aided and
abetted by those mentioned here and
others, developed Research UNIX and
its related tools. Many reasons are given
for the success of UNIX, but one we’d
like to add is the consistency of the sys-
tem in all its facets. As a single example,
the syntax used for pattern matching (a
notation for the abstract concept of
Regular Expressions) allows you to eas-
ily develop tremendous skill in pattern
matching. This skill, once learned, can
be applied in the editor to find text, in
awk to find records to be acted on, in lex
to specify partitioning of an input, (with
simple modification) in shell commands
to match filenames, and in a dozen or so
contexts. This kind of consistency is a
rare treat in any computer system; the
extent to which it permeates UNIX is
exemplary. )

This concludes the first installment
of our history of the natural creation of
the UNIX timesharing system. The
next installment will cover the relation-
ships among many, many different ver-
sions of UNIX, most of them never re-
leased or publicised outside of Bell Labs
and the telephone companies. There
will be a “family tree”” diagram iliustrat-
ing the descent of UNIX. We hope you
enjoyed this edition, and that you’ll be
looking forward to the next.
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ystems (Mark,
Chris) and Andy
Hall, Director of the
Bell Labs System V
Development, at the
> AT&T Development
Group’s facility in Summit, NJ, on 22
August, 1984.

Mark: At Microsystems, we support the
type of standard environment created
by the IBM PC. CP/M was powerful
because it established a certain degree of
portability for many programs. Howev-
er, if you designed a large software
project, one that was custom written for
one client but designed well enough to
be suitable for others, it could still easily
require a good deal of modification ef-
fort before you could actually deliver it
to another client. At least now, on the
PC, if you write something for one cli-
ent, there’s a good chance you won’t
have to spend more than a minimal
amount of effort to modify it for anoth-
er. That’s the kind of standard that
we're talking about. It’s also one of the
primary reasons why we like UNIX and
its philosophy, and the direction in
which it’s going.

I believe strongly that, very soon,
end users won’t be buying a particular
vendor’s machine just because of basic
functionality issues. It’s like the auto-
mobile: you don’t buy one brand be-
cause it will take you further than an-
other brand—they’ll both get you where
you want to go. You buy one over an-
other because it’s packaged a little nicer,
or because it’s the right company, or be-
cause of price/performance tradeoffs.
Micros are going to get to the same
place. Meanwhile, until they do, there
are very definite basic functionality is-
sues. The industry is still developing,
and software vendors are concentrating
on the end user market, because that’s
where the big dollars currently are, but
are doing so in a rather short-sighted
way. Many products are being devel-
oped quickly to get out into the market,
but without all of the functionality that
end users want, and without the capa-
bility for programmers to add that
functionality. UNIX, with its portabil-
ity, software development tools, and ad-
ditional power that CP/M lacks, is a
step in the right direction.

Andy: The analogy of the automobile
has been pointed out to me before. You
really don’t care what the engine is, as
long as it meets certain performance ex-
pectations. It’s a fair analogy. The thing
that’s going to change the computer in-
dustry is that, like the automobile in-
dustry, if you want to be in the headlight
business, you've got to make a headlight

with a certain plug on it. UNIX has the
potential for setting the standards for
the plug-in market, in terms of both
hardware and software. This is going to
open up all kinds of opportunities—and
markets—for third party vendors.
Right now, third party software, for
UNIX, is hindered by the lack of UNIX
standardization. The standard needs to
be defined to the extent that people are
confident it will be maintained, so that
they can have a viable interface.

Mark: In our interview with Dennis and

Ken, they mentioned that they had not
been directly supporting the develop-
ment group since before version 7. This
split between research and development
is of historical interest, especially since
Dennis’s paper only covers the period
through 1974. We’d like to know
AT&T’s intentions with respect to the
operating system itself, as well as the is-
sue of standardization.

It’s also interesting that, in the in-
terview, Dennis and Ken said they de-
veloped UNIX because it was some-
thing they needed, and that it was just
fine if it was developed however the de-
velopment group and the end user com-
munity wanted. This is a real contrast to
the complaints coming from the current
core UNIX community that the en-
croachment of the commercial world
into UNIX is somehow corrupting the
philosophy of UNIX.

Andy: I think you probably sensed,
from talking to Ken and Dennis, as well
as other people, that UNIX gained in

popularity through a sort of grass roots

growth. AT&T made a serendipitous
decision to release UNIX to Academia
for a modest licensing fee, which got it
into the universities. People used it and
learned to like it, because they were in
the same kind of environment for which
Ken and Dennis developed it. So there
was a natural synergy between our re-
search efforts and the needs of the uni-
versity laboratories doing research. The
academics were suffering the same kind
of productivity ills we had encountered,
they, too, were expending large
amounts of resources supporting ven-
dor operating systems. And UNIX, de-
spite the fact that it was unsupported,
turned out to have many of the features
that research people felt they needed in
order to get their jobs done. It was easily
modifiable, sufficiently reliable that
they didn’t have to expend a lot of re-
sources on it, and sufficiently small that
their people could learn it easily and
modify it to suit their needs. So, it
gained a lot of popularity in Academia.

Chris: Would you say that portability
was another reason for its popularity in
Academia, because of all the different
kinds of machines being used?

Andy: Not in the early days. We’ll come
back to that, because it’s an important
part of the whole evolution. What hap-
pened is that people graduated from col-
lege and got into industry; there, they
began to insist on having UNIX as their
programming support environment—in
other words, as a tool necessary to do
their job. Then it started creeping into
commercial products.

When UNIX hit the commercial
marketplace, developers found that
some other features were necessary be-
fore it could become viable. Things like
file and record locking, real-time pro-
cessing, a menu interface, and
Apple/Lisa style displays. When you
put UNIX into a desktop workstation,
there are a number of deficiencies—it
doesn’t support database management
really well. But, there’s a natural con-
flict between the commercial world say-
ing they need the features and the aca-
demic community saying they don’t.

Mark: Do you think it’s a question of
the programmers saying, “Don’t bother
me with it,”” or is it something else,
something more emotional?

Andy: It might just be system program-
mers. There’s a psychology of program-
ming that I don’t think is very well un-
derstood, which leads to that. On the
other hand, I think Ken and Dennis
wouldn’t exhibit that kind of emotion—
I think they would say that changes
have got to happen to take UNIX into
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the commercial marketplace.

ndy Hall

Mark: They did say that real-time pro-
cessing, for instance, went against the
original intention of the time-sharing
system. It could be done—it was just
more work than they wanted to do. But
if other people wanted to put it in, it was
fine with them.

Andy: All they are really saying is, “We
had some basic aims and objectives in
creating UNIX, to meet our own needs.
These were different from the needs of
the commercial market place.” It may
well be that what has so far been done to
meet the commercial needs—the first
crack out of the box—isn’t the best pos-
sible. It happens to meet the immediate
needs, and from a business point of
view, that’s OK for now. But, we’re be-

ing driven by natural forces in the mar-.

ket place to develop UNIX into a better
commercial product, and AT&T as a
whole is working quite hard to do that.

Mark: In terms of that development,
what can you tell us about the intention
for graphics standards, CRT handling,
such as cursor addressing, and the kinds
of problems that are involved with im-
plementing independent devices into
standards?

Andy: First of all, the concept of device
independence, in the early days, was
confined to devices that were byte-
stream oriented: printers, TTY-like ter-
minals, CRTs; all of them were very
simple devices for which a simple
stream model of the device would work.
The concept of device independence
was, therefore, fairly simple and
articulate. )

Since that time, various factors
have all combined to allow us to build
sophisticated devices that support com-
plex graphics relatively inexpensively. If
you want to get device independence
back again, then you must virtualize
those devices in order to present a gen-
eral way of describing what happens on
them. Below that level, depending on
the particular output device, you've got
to make compromises. For instance,
you don’t have colors but you have
textures—how do you map colors to
textures automatically? A lot of people
are working on the problem of how to
build an applications environment in
which that kind of thing is fully
supported.

Right now, what has happened
with MS-DOS is that they push that re-
sponsibility out to the programmers.
Even in UNIX, you’ll find spooling pro-
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grams that will take a file which is pure
text, and will map it with the control se-
quences necessary to drive specific
printers. UNIX provides a uniform way
of writing byte streams to various de-
vices, but has also pushed out to the ap-
plications level the responsibility of tak-
ing a text document containing italics,
boldface, underlining, etc., and turning
that into the specific control sequences

to drive the printer. Typically, UNIX
says, in the stored document file, “bold
or italics go here;” then, there is a sepa-
rate conversion program that maps the
document to a specific output device. I
think the same thing is going to happen
when we start learning how to deal with
bit-mapped displays, color displays, and
S0 on.

Mark: That’s interesting, because even-
tually, we’ll be treating all displays, as
well as printers, as bit-mapped devices.

Andy: Technically, it’s a difficult prob-
lem. It isn’t as simple as the original
concept of device independence, but I
believe that the GKS standard, and the
CORE standard, and some of the other

graphics standards, are attempts to ad-
dress these issues.

Mark: Is the development team here at
AT&T also working on this, as part of
the OS responsibility?

Andy: We are very interested in getting
an applications environment defined for
UNIX, so that people writing applica-
tions can have a uniform interface. But
it’s got to be part of the UNIX standard.

Mark: At what level? In the kernel, or at
some interface level?

Andy: You're asking for implementa-
tion detail. I do believe that the separa-
tion between the kernel and the rest of
the system is not relevant; the important
thing is getting the standard there. Until
you have that applications environment
there, it’s very difficult for people in the
market place who are writing applica-
tions for UNIX to know what to do.

Chris: How far do the /usr/group stan-
dards conform to what AT&T feels is
necessary?

Andy: Let’s look at what /usr/group
has done. They started with Version 7 to
define what I would call a core stan-
dard—a minimum set of capabilities
that has to be there for application de-
velopers to write software that would
move from one vendor’s UNIX system
to another.

That standard doesn’t address
what we just talked about—the applica-
tions environment. The reason it
doesn’t is that they are taking what has
already been done, and trying to stan-
dardize on that. Designing standards
without having good examples to work
from is not very successful. As a result,
they haven’t standardized on any appli-
cations environment, or on any menu
interfaces, or that sort of thing. They
have picked a smaller standard, and we
are working quite closely with /usr/
group to make sure that their standard
is going in a direction that is consistent
with AT&T, and to make sure that
AT&T moves in a direction which sup-
ports the standard. We have a commit-
ment to make our UNIX systems con-
form to whatever standard the /usr/
group agrees on. It’s important to the
success of UNIX in the marketplace to
get redefined standards, so that every-
body who is developing software for
UNIX can depend on their software
running on different systems.

Chris: Where do you think the push for
application environment standards is
coming from? Mainly from you, or
mainly from user groups?




Andy: There are really two user associa-
tions: there’s USENIX, which repre-
sents the academic community, and
/usr/group which really represents the
commercial interests and end users and
is responding to commercial needs.

Here is the problem. What we are
responding to is the needs of the third-
party and application people who are
trying to develop applications for
UNIX. CP/M, MS-DOS and PC-DOS
already have their standards. If you
write a PC-DOS application, you can
depend on it running on any machine
that runs PC-DOS.

Now UNIX, because it runs on so0
many different vendors’ hardware, has
the potential for each little instance of
UNIX to be different in ways that could
affect the livelihood of the applications
software—you might have to make mi-
nor changes for every UNIX box you
want to put your application on. That’s
a high cost, and /usr/group recognizes
that. So their goal is to make sure that
all UNIX systems, as they appear on
different vendors® hardware, have a
consistent interface to the applications.
They don’t want to have to invest a lot
of hours rewriting an application for ev-
ery different box—there’s no leverage in
that. And that, I think, is what is driving
the standards, and the commercial
world is what is driving the /usr/group.

Mark: There’s also the problem of Ver-
sion 7, System III, and System V. IBM
is going after System III right now;
that’s what they are providing on the
PC with PC/TX and Xenix, and even on
the new AT, which is still System III,
with Xenix.

Andy: I think too much is made of the
differences between the versions. To the
applications developer, the differences
between System III and System V are
relatively minor, and most of them are
internal.

On the other hand, System V has
major performance improvements over
System III. Many of the internal algo-
rithms to get performance out of the
system are derived from larger mini-
computers. [t’s interesting to know that
earlier this year Gates committed the
UNIX marketplace to bringing Xenix
up to System V. The UNIX community
is being drawn toward System V, and
whoever is on Xenix is being moved in
that direction, too.

Mark: And that means MS-DOS, too.
To a user, MS-DOS looks much like
UNIX now, with hierarchical directo-
ries, and as much device-independence
as possible.

Andy: I think Microsoft has realized
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that they've got to get some kind of
compatibility with UNIX in the market
place, to take advantage of what the
standardization efforts are going to do.
It increases every software house’s le-
verage to be part of that standard. The
System III/System V issue is, I think,
blown up out of proportion.

Mark: Is there anything more specific
you can tell us about the differences?

Andy: An article on the Honeywell
Scorpion, in UNIX World Vol. 1 No. 3
showed the differences in commands
and tools diagrammatically. It looked as
though System III was a subset of Sys-
tem V. In addition, System V has some
major performance enhancements over
System III.

Mark: What’s the intention of the devel-
opment group in terms of networking
and talking to other non-UNIX ma-
chines? UNIX has uucp, but if I'm sit-
ting on an MS-DOS machine, I can’t
talk to uucp. How do I get my files from
PC-DOS or MS-DOS to UNIX and vice
versa?

Andy: AT&T already has the UNIX
bridge which allows you to connect an
IBM PC to a 3B computer—it makes
the 3B basically a remote file server for
the PC.

Mark: Yes, but that’s only for in-house
where there’s UNIX and a PC. How
about remote communication over the
telephone lines?

Andy: Uucp is totally outside the oper-
ating system. It’s an applications pro-
gram which happens to communicate
UNIX-host to UNIX-host. But there
are plenty of programs in the market
place that will do the same thing be-
tween UNIX and a non-UNIX host.

The approach we're trying to take
on networking and network architec-
ture is to get to the open system archi-
tecture where third-party vendors can
look at the architecture of UNIX and
add their networking products to
UNIX. So we are going to open up the
operating system architecture and make
it easy to add networking protocols and
peripherals to the system.

But there are two kinds of networks
to consider. If you are talking about
small local area networks for point-to-
point communication, there are plenty
of UNIX networking packages avail-
able that will do the job. On the other

| hand, if you try to address a very big
| networking problem, along the lines of a
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| corporation the size of an IBM or an
AT&T, then the whole issue of network
management comes into play; it’s no
longer a matter of simple point-to-point
communication. Then, I think, we have
in UNIX the same problem that we
have with every other vendor—the
available products really don’t support
that kind of network.

In AT&T we are addressing that

problem, and are working quite hard to
see what we can do within the UNIX ar-
chitecture to make it feasible, though I
don’t think there is anything specific
that I can talk about.

Networking is another area that de-
pends on standards, but I think it would
be a mistake to try to define a standard
before having something in the market-
place about which people say, “Yes,
that works.”” Networking has been a
problem for twenty years and, to my
mind, there is no good solution yet. But
| we certainly have to try to separate the
| two main issues, here. One is the ques-
| tion of media and transport; the other is
the system architecture and how the ap-
plications see the network. One view
says that the network should be inde-

pendent of the transport. But that may
be an overly simplistic view.

Mark: I'd like to bring up a question
that is particularly important to Micro-
spstems, and that’s the question of
whether UNIX can even run on micros.
Ken and Dennis told us that the ma-
chine they first had was not very differ-
ent from a micro in terms of power and
resources. I think the micro industry is
very confused on this question. For ex-
ample, when AT&T released the 6300
PC, they didn’t release it with UNIX;
the rumour mill says that somebody at
AT&T decided they couldn’t put UNIX
on the 6300—or couldn’t do it fast
enough.

Andy: To the question, “Can UNIX run
on a micro?”’ I think the answer is un-
equivocally “Yes!”—and there are plen-
ty of examples of it. But the real issue
hereis, *“What do you mean by UNIX?”
It’s a packaging issue. If you define
UNIX as a software development envi-
ronment with its operating system, its
400 commands, its C and Pascal com-
pilers and the whole gamut of software

] UNIX—then you're certainly not going
to get that into a TRS-100 lap-top in one
go, unless you add a substantial amount
of disk resources. But yes, there is evi-
dence to support the notion that you can
take that software development envi-
ronment and put it into a micro-based
system with primary storage of 512K of
RAM, a floppy disk, and a 10M or 30M
hard disk. PC/IX is a good example.

But, the real issue is whether you
can drive UNIX down into a lap-top
| portable or a workstation. And I believe
the answer to that, too, is “*Yes,” if what
you mean by UNIX is the operating sys-
tem, the core piece. It all depends upon
what market you are trying to support.
If you are going into the nonprofession-
al, commercial marketplace, then we
are told over and over again that the
software tools (which take up the bulk
of the space) have no relevance. In that
market they want spreadsheets, word
processors, graphics tools, and so on. So
it becomes important to standardize on
what the base operating system is to be
and to standardize the application inter-
faces, so that those products become
viable.

-Zthat people think of as comprising

Mark: Another important issue is, to
whom does the third party software
vendor apply for licensing of UNIX on
machines that don’t yet have it. If 'm a
software house with a client who insists
on having HP machines, but the client’s
turnkey system is going to require
UNIX for development and operation,
do I talk to AT&T about licensing? or
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15233 Ventura Blvd., Suite 1118,

Sherman Oaks, CA 91403 or call 818/986-4885 today!

CPI/M is a registered trademark of Digital Research.
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PARA DYNAMICS builds a vanety of modern, efficient, trouble- free

expandable housing systems for most S-100 BUS configurations.
Whether a rack mount, desk top, or stand alone, our patented super-
efficient heat dissipation systemcan end yourboard-levelfailuresdueto

high temperatures. Please call today for full details.

(602) 991-1600

PARA DYNAMICS CORPORATION e 7895 EASTACOMA e SCOTTSDALE, AZ 85260
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IEEE 488

IEEE 488 TO S-100 INTERFACE

¢ Controls |IEEE 488 (HPIB) Instruments with

an S-100 computer

Acts as controller or device

Basic and assembly language drivers supplied
Meets |IEEE 696 specification

Industrial quality burned in and tested

Up to 125K bytes/sec under software control

3 parallel ports (8255-5)

$375

D&W DIGITAL

20655 HATHAWAY AVENUE
HAYWARD, CA 94541 » (415) 887-5711
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Continue Jfrom page 64
do I go to HP and get them to work out
a deal to put UNIX on their machine?

Andy: I know this is an issue in the in-
dustry, and I know that the industry is
looking closely at AT&T to see how
they will do it. But I don’t know the spe-
cifics, and I can’t comment on it. One is-
sue is the ‘unbundling’ of UNIX, and
AT&T is certainly working with the in-
dustry to resolve it. It comes down to
getting workable standards for the par-
titioning of UNIX—not a very difficult
problem from a technical point of view.

Chris: Is this question of partitioning
part of the standards that you and
/usr/group are working on right now?

Andy: That’s one of the questions, but
it’s not the major purpose of /usr/
group. /usr/group only defines the the
core piece that might run on a micro.

Mark: Can you tell us anything specific
about what the development group is
doing in terms of such things as file
and record locking, and real-time
processing?

Andy: File and record locking are two of
the commercial requirements, and they
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were announced as part of the 3B2
product. That feature is being included
in the licensing agreements. There are
two levels under discussion, both of
which are advisory, rather than manda-
tory. Both involve system calls in accor-
dance with the /usr/group standard.
‘Real-time processing is a more dif-
ficult issue. Several vendors are offering
real-time extensions to UNIX, but there
are several holes to be filled. Setting pro-
cess priorities and locking processes are
capabilities that are already there. But if
you mean guaranteeing a response to a
task’s request within a certain time, or
guaranteeing allocation of system re-
sources, then no, we don’t have an

agreed-upon way of doing real-time

processing that is accepted by the indus-
try. It’s a problem that is being
addressed.

The UNIX RTR is a real-time op-
erating system with exactly that capa-
bility, and it does in fact make those
guarantees. But that’s a separate prod-
uct, and not part of the UNIX standard.

Mark: The one thing I really don’t like
about UNIX is the normal shell inter-
face. It just doesn’t seem logical to say
‘Is’ to get a directory, and still less to say
‘cat” when you want to type a file. But of

course, UNIX makes it very easy to both
change the commands directly, and to
provide your own shell that a novice
user would find easy to use.

Andy: The shell is a classic case of a tool
built by professionals for professionals.

* But the nonprofessional will be provid-

ed with an alternative shell that will give
him more mnemonic command names,
menu interfaces, etc. Dennis Ritchie’s
original paper specifically mentions al-
ternative shells—it’s one of the impor-
tant features of the operating system
that the shell and the user interface are
not a built-in capability, but can be re-
placed. That’s a key notion, and it’s of-
ten forgotten. There are already systems
on the market in which the shell has
been replaced by a new shell that pro-
vides menu interfaces and a totally dif-
ferent feel, and yet have an escape for
the UNIX aficionados who want to use




the standard shell. That is what T con-
sider a valid evolution of UNIX.

Mark: Going back to the question of
computer size, it’s my understanding
that you couldn’t run UNIX in less than
128K of memory.

Andy: That question of threshold is
quickly becoming irrelevant. Technol-
ogy is changing so fast that I would be
hesitant even to guess at what the thresh-
old is. On your desk today is the equiva-
lent of a 7090 that filled a room in the
1960’s. I don’t see any end to that trend,
so I'm not going to say what the thresh-
old is in terms of the capability that you
can cram into a lap-top computer.

Besides, I believe that the computer
industry is driven by willingness to pay.
When computers cost $1 million and
up, corporations required approval at a
very high level of the organization.
When minicomputers came out, the lev-
el of approval was $250,000. And with
the workstation at $4000 or so, a very
low level of authority in the organiza-
tion could approve it. I belive that price
ranges are really driven by the people
who make the decisions. The technol-
ogy is such that when you find a willing-
ness to pay $4000, then you're going to
cram as much functionality as possible
into that box. Look at what happened to
pocket calculators: they started at $150
and went down to $50, $10, and now $5.
I believe the same thing is going to hap-
pen with systems. When you talk of
driving UNIX into 128K, it’s a question
of what market you are trying to pene-
trate and their willingness to pay. At
each price level, you're going to find
that the competition is going to be driv-
en by technology, and how much func-
tionality you can cram into that price
range. [ believe that soon you're going
to find a full-function UNIX system, a
software development environment, at
the §500 level. The only question is
when? Two years? Five years? I don’t
think it will be very long coming.

What I find exciting about UNIX is
that there’s a groundswell of accep-
tance. People who have used it are say-
ing, “We've got to have it in our prod-
uct.” That feeling isn’t restricted to one
company, it's becoming general. And
that’s why I said earlier that the deci-
sion to license UNIX was serendipitous,
because nobody could have predicted its
success in the marketplace. The key was
its portability. It was absolutely the
right decision, because now every ven-
dor sees a way to get a standard operat-
ing system without having to develop
their own. And if it is really standard,
the user gets access to all the software
that has been developed for it, regard-
less of what machine he is running. D
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and associated tool kits?

and all UNIX systems.

application!

As a program designer, you know that it’s
essential to establish the right perspective.
If you've chosen the C language perspective,
then why not join the many professionals
who use the Lattice family of C compilers

Our compilers provide the complete C
language and the portable UNIX function
library across a broad range, including MS-
DOS, PC-DOS, CP/M-86, CP/M-80, and a
variety of 68000 environments. Our cross-
compilers operate on VAX/VMS, IBM/MVS,

More than three dozen tool kits are available
from us and other vendors, providing
capabilities such as graphics, databases, CRT
forms entry, and window management. No
more need to re-invent the wheel for each

C the world
from the Lattice perspective.

Contact us to learn more about the Lattice
perspective on C program development.

LATTICE

P.O. Box 3072

Glen Ellyn, IL 60138
312/858-7950
TWX 910-291-2190
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first met with Codata at the
USENIX conference in Utah
in June of this year, but I had
read about them earlier. In
the August 1983 issue of
Unique (Volume 2, Number
12), David Fiedler claimed
“ that Codata had the “most
bang for the buck.” Intrigued, I ap-
proached Jim Nakasuji, President of
Codata, and Russell Cole, Codata’s Di-
rector of Manufacturing, for a machine
to review. They sent me a Codata 3300
with 1.25 meg of core and a 47-meg
hard disk. The following is an extensive
hardware and software review of this
fine UNIX system.

Choosing a UNIX machine

Choosing a small UNIX machine is
not a simple task. First of all, there are
so many to choose from. Most “small”
UNIX systems are 68000-based multi-
bus units with Unisoft UNIX ports.
Prices vary, but most fully implemented
UNIX systems start at about $20,000
(non-OEM price). Codata is one of the
few companies that offers UNIX ma-
chines at more affordable prices. The
Codata 3300 is a remarkable machine
that starts at an OEM price of $6,900

for a workable configuration of 320K of
memory and 12 MB of Winchester stor-
age, two serial ports and a megabyte of
floppy storage.

Before you can accurately deter-
mine how much horsepower you want
out of a UNIX computer, you need to
analyze what you intend to do with it.
My personal machines are used for both
text processing and program develop-
ment, with two to four users. On our
Gifford MP/M 8-16 system
(CompuPro), we have gotten by beauti-
fully with 384K of memory and 22 meg
of formatted hard disk, only getting in
trouble when the modem was linked to
the Amdahl at work while another ter-
minal was engaged in CPU-intensive
tasks, such as 16-bit program develop-
ment. However, it is misleading to com-
pare MP/M machines directly with
UNIX machines. UNIX machines re-
quire more core and rotating memory.
For full UNIX use, at least a half meg of
core and 20+ meg formatted hard disk
are needed. UNIX installations limited
to either text work or program develop-
ment could conceivably get by on 312K
and 12 meg, unless database applica-
tions are involved. UNIX DBMs use a
full meg of core, and the sky is the limit
for hard disks.

Bringing up the Codata
Bringing up the Codata 3300 is an




extremely easy task. A bootstrap floppy
loads the initiation phase of the start-up
procedure. If the user wants to go di-
rectly into UNIX, he or she need only
press return to get the unit into single-
user-mode. From there, striking Control
D will bring the system into multiuser
mode.

The initiation phase of the start-up
procedure has an interesting feature.
Normally the user boots the bootstrap
floppy, and as

devices are DCEs (data communica-
tions equipment)?”’ and “Will a null
modem connection be required?” There
are also special character delays and
protocols to consider. One of the first
things T look for before purchasing a
new computer system is whether it is
ready to run right out of the box. If it is,

ers on the Codata staff. Whereas the
original Unisoft UNIX port is a good,
strong port in many ways, it is also quite
fragile, and falls down easily. Codata’s
modifications keep it strongly on its
feet.

Hardware
The supermicro is in a constant
state of transition. The traditional S-100
computer had a horizontal box with 10
to 20 slots, and a

soon as the first
colon prompt
appears, the user
enters a return
to go into
UNIX. Howev-
er, if any hard
disk mainte-
nance is re-
quired, it can be
done before go-
ing into UNIX.
Codata’s boot-
strap system al-
lows for viewing

power supply
large enough for
a welder. Today
this kind of unit
is being replaced
either with
smaller, less
bulky, horizon-
tal units such as
the AT&T 3B2,
or tall, slim,
tower units,
such as the Cal-
lan 300. The
dual, 8" floppy

the file system,

hard disk formatting, tape booting, hard
or soft disk booting, and other options
before bringing up UNIX. The disks
can be examined by logical disk number
and block number, giving a granulation
of 512 bytes. The ability to do system
maintenance from the floppy disk al-
lows a single, hard-disk system to be
modified in any way, or even recon-
structed from scratch. It also eliminates
the need for a second hard disk. If you
enjoy getting into heavy system recon-
struction, Codata furnishes an optional
stand-alone UNIX floppy for that
purpose.

The Codata in the as-shipped con-
dition is ready to go, a definite plus. Just
take it out of the box, set your terminal
for 9600 baud, connect the first terminal
to the console port, and turn on the
power to both units. Insert the boot-
strap floppy after giving the hard disk a
minute or so to come up to speed, then
hit return after the first prompt. You are
now in UNIX. If you don’t want to do
any super user work, hit Control D to
get into multiuser mode and log in as
guest. No parity is recognized or set, so
whether odd, even, mark or space, you
can't lose as long as the baud rate is
9600.

This is agood time to mention that
bringing up most new systems is usually
a horrendous chore unless you really en-
joy working with hardware. There are
baud rates to set, five flavors of parity to
deal with, and making special RS-232
cables is the greatest nightmare of all.
RS-232 cables require answers to ques-
tions like, “Which devices are DTEs
| (data terminal equipment)?” “Which

L

I know I'm going to save not only time
and unnecessary hassles, I'm also geing
to benefit from the fact that the system
has been burned in and tested. Both
Codata and Gifford computer systems
do this, and this feature adds considera-
bly to the quality and value of their
machines.

Once the Codata system is up and
running, you're into straight UNIX.
Codata uses a Unisoft 68000 port, a
good UNIX port with many fine quali-
ties. It is full AT&T V7 UNIX as out-
lined in the UNIX Programmer’s Man-
ual (Holt, Rinchart and Winston,
1083), except that FORTRAN is sold
separately and RATFOR is missing.
(Unbundling UNIX is a pet peeve of
mine, but more on that later.) Unisoft
also includes the more important Berke-
ley BSD enhancements. The system can
be brought up in either C-Shell or
Bourne Shell. It can look like V7 or
BSD. The best thing about the Codata-
Unisoft port is the extensive enhance-
ments and bug fixes added by Yair
Daon, Matt Perez, Gary Oates and oth-

drives of old are
being replaced by a single, 5 1/4" mini-
floppy drive and a hard disk. Hard disks
are not only more common nowadays,
but are increasing in size from 10 to 12
meg on up to a mind-boggling 180 meg
and beyond. Being aware of current
technological developments like this
helps you judge the quality of the hard-
ware of a UNIX system. The most basic
rule-of-thumb to remember is this: a
hard disk is a necessity on multiuser
UNIX systems.

Although the Codata 3300 looks
like a traditional horizontal unit 22"
long, 8" high, and 14" deep, it incorpo-
rates state-of-the-art technology inside
and out. A single, 5 1/4” minifloppy
drive is located on the right-hand side of
the front panel. There are two indicator
LEDs, one to indicate floppy disk activ-
ity and the other to indicate activity in
the CPU. Part of the unit’s rear panel
houses eight DB-25 connectors for user
terminals, printers, modems, and so on.
This portion of the rear panel is fastened
with a single screw, so it is easily remov-
able. The DB-25 connectors have no
more wires attached than necessary.
The wires are tied neatly at one-inch in-
tervals, On the fixed scotion of the rear
panel, there are pin connectors for ex-
ternal disk drives and cartridge drives.
The console even has its own separate
DB-25 (RS-232) connector, and the
chassis has provisions for external disk
power, a printer, conventional tape
drives, and auxilary I/0O. The on/off.
and reset switches are also on the back
panel.

Hardware buffs will be interested
to know that the console port is a girl,
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RxD (receive data) is asserted negative,
and CTS (clear to send) and DSR (data
set ready) are asserted positive. The unit
runs with anything from three wires on
pins 2, 3, and 7 to a full ribbon, all-pins-
in cable. No special cables are needed as
long as your console considers itself a
DTE (TxD asserted).

At first glance, the Codata 3300 is
not going to win any beauty contests. A
plain-Jane black box, its tapered, sculp-
tured sides appear to be plastic at first
glance. However, a closer look reveals
careful attention to detail and design.
The housings are black plastic-coated
sheet metal with a plastic bezel in the
front holding the sheet metal faceplate.
If you have ever owned a computer with
a plastic housing, you are more than
aware of the radiation effects the unit
has on television. The Codata chassis is
a much more effective shield.

I'm extremely impressed with the
ruggedness of the Codata chassis, de-
signed by Gary Oates. Like me, Gary
was originally educated as a mechanical
engineer, and this training certainly
shows in the chassis design. The top of
the housing is structurally reinforced by
a heavy sheet metal channel to resist
flexure. It has enough structural rigidity
to support my weight, so those of you
who like to stack additional equipment
on the computer chassis can do so with-
out fear. This is a fine indication of the
quality of the Codata hardware, de-
signed and built to last, inside and out.

Internally, the Codata is a preci-
sion machine, well designed and exqui-
sitely built. The inside unit is dominated
by an eight-slot, gold-anodized, alumi-
num card cage, with a cooling fan at-
tached directly to the side of the card
cage. Rather than the traditional verti-
cal board arrangement, the card cage is
laid horizontally so that airflow is di-
rected across the boards without inter-
ruption. Air exits the cage to the rear
and side (opposite the fan). The air
exiting the end passes over the floppy
and hard disk units before leaving the
chassis through the slotted end panel. a
clever design feature. Further attention
to detail can be seen in the fine mesh
screen fitted to the fan to remove partic-
ulates before they have a chance to coat
the internals, particularly the boards.

The last four computers I have
owned were S-100 mainframes. S-100
computers have very large power sup-
plies, so when I saw the small power
supply in the Codata, I was dumbfound-
ed. The power supply is attached to the
base near the front. All components are
mounted on a heavy, black oxided
bracket, which functions as a heat sink.
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The bracket is approximately 9" x 4" x
2", and encompasses the entire power
supply. I mention this in detail to em-
phasize the small size of the power sup-
ply, miniscule compared to the large
power supply on my Gifford. The unit is
fused for 5 amps, showing that it draws
very little power, but my curiosity got
the best of me. I instrumented the unit

for power consumption and tempera-
ture in order to give it a really thorough
test. Starting up, the unit takes the most
power, but the maximum power the
Codata draws is a minuscule 1.8 amps
for just a shade over 200 watts total.
However, to be really sure that Codata’s
power supply was adequate, I wired the
transformer and power supply bracket
with thermocouples and monitored
them throughout the day’s operations.
In a hot Los Angeles August, the hot-
test spot was the transformer, at a still-
touchable and (electrically) cool 160°F.
The power supply bracket was the next
hottest item at 150°F. The balance of the
unit ran very cool: it was quite touch-
able, and all readings were low.

After talking to Matt Perez about
this intriguing power supply of theirs, I
found out that it is a switching power
supply. an interesting electrical feature.
Switching power supplies differ from
conventional power supplies in that
they operate at high frequency rather
than the conventional line frequency of
60 Hz. They do very little wave clipping
(as do the conventional power supplies)
and so run very efficiently. The main
killer of power supplies-is heat. When a
power supply dies, it has a habit of tak-
ing all the boards with it. A switching
power supply is more than adequate for
all kinds of power use, and it is much
more efficient than conventional power
supplies, so it runs very cool. Again, this

illustrates Codata’s close attention to
detail and innovative design. With heat
the number one killer of computers, the
Codata will live forever.

The technical details of the sys-
tem’s electronics are notable. Codata’s
hardware engineer, Matt Perez, has
done an outstanding job of creating a
machine that delivers a tremendous
amount of power per dollar. Because
the emerging new class of supermicro is
constantly being compared to super-
minis (not exactly a fair comparison),
supermicro designers can’t afford to
miss any tricks to gain throughput
(speed). To maintain the fastest possible
transfer speed from the CPU to memo-
ry, 256K of on-board memory is kept on
the CPU card. This saves precious
nanoseconds wasted in small transfers
from the CPU card to the memory card
by way of the bus. Their next magical
trick is to have the main processor, the
68000, share as many of its duties as
possible with other processors. Towards
this end, Codata has added a separate
processor for hard disk I/0 and another
intelligent processor on the I/0 card.

Here’s another Codata feature.
Memory is furnished on cool-running,
parity-checked dynamic 64K chips. Dy-
namic memory’s main advantage is low
power consumption. With the entire
Codata machine drawing just a little
over 200 watts, the entire machine can
be protected by a very inexpensive UPS
(uninterruptable power supply). A sec-
ondary benefit of dynamic memory is its
lower initial cost, making memory ex-
pansion much easier on the pocketbook.
Memory is paged (segment-over-page, a
method of dual-memory granulation),
and therefore very large programs can
be run on the 3300 with minimal real
memory. If you have not used paged
memory yet, be aware that paged mem-
ory is slow. Use it as an extension to
main memory, not as a substitute.

General impressions

The Codata 3300 is a very pleasant
machine to use. The hardware is quiet.
The only sound during hard-disk opera-
tion is made by the drone of the single
cooling fan, with occasional percussive
buzzes from the floppy disk unit for va-
riety. The 68000 (MC68000L8), work-
ing in cooperation with the Codata sys-
tem architecture, provides fast
operation. In spite of UNIX V7’s
insistance on running to the hard disk
for every command called, the system
feels at least twice as fast as my Gifford
8-16 system. This is as it should be, since
the registers and bus are twice as wide as
the CompuPro’s 8/16 architecture (32-
bit processors for multiuser, supermicro
systems represent the state-of-the-art
for the immediate future). 256K of




memory is resident in the CPU card, so
there are no wait states in the proces-
sor’s operation. Thus, full advantage is
taken of the processor. Standard com-
mands for listing, changing directories,
and other pedestrian tasks are per-
formed with blazing speed, almost as
fast as in mainframe environments. No
figures were available on throughput,
but it’s probably somewhere in the
range of 1 MIPS, or in the same order of
magnitude as a VAX 11/750.

CPU-intensive tasks like find, man
and nroff are a good judge of perfor-
mance because they really tax small
UNIX systems. nroff works at 250 lines
per minute, which is no speed record
but not at all bad. This is no fault of the
Codata—when formatting under
UNIX Version 7, searching is CPU-in-
tensive because it is not hashed. find
works as fast as any machine in its class
(although I didn’t have time to heavily
load the directories), and man, the on-
line manual retriever, retrieves a man-
ual page in 20 seconds. (An Amdahl
does it in about 5 seconds, and a VAX
11/780 in 10 seconds, but Amdahl
prices start at 2,000,000, and a VAX
runs about $200,000.) A trivial ce com-
pilation takes 20 seconds total for both
compilation and linkage, and yacc com-
piles a small interpreter in approximate-
ly 4 seconds.

Testing the system with two users
shows no system degradation whatso-
ever, but testing the system with at least
six users is the place to start looking for
potential system degradation. Super-
minis like Data Generals and VAXes
generally show noticeable degradation
at about eight users.

In general, the system software per-
forms well. This article was written on
the Codata in vi and formatted in the ms
macro of nroff. Most vi commands
work well, but a few do not. When I
tested the machine, Control F would
not scroll the screen, and the up arrow
would not move the cursor up through
the text. This is probably due to an error
in the termcap entry for the Adds View-
point terminal. nroff and ms work well
with no problems. spell also works like a
charm, but the Unisoft port would cer-
tainly benefit from a program like
Amdahl UTS’s mspell, which allows
misspelled words to be corrected where
they lie.

I found the Bourne Shell to be a lit-
tle weak in handling script errors. I sus-
pect that Unisoft put much more effort
into making C-Shell robust, and the
Bourne Shell development took second
priority. This is unfortunate because
commercial UNIX system program-
mers use the Bourne Shell and accumu-
late a veritable encyclopedia of Bourne
Shell scripts to maintain their systems.

It’s unusual that /usr/bin is used to
hold a large number of system com-
mands that normally are stored in /bin.
I like to reserve /usr/bin for ‘home-
grown’ system commands, and leave all
OEM-supplied commands in /bin. This
method allows /usr/bin to be copied on
nightly incremental backups. Mean-
while, /bin can be restored from the dis-
tribution storage media (tape or disk).

Finding SCCS (the source code
control system) as part of the standard
distribution was a pleasant surprise.
SCCS is an invaluable tool for maintain-
ing tight control for program or docu-
ment source. It allows a copy of a con-
trolled document to be taken from a
locked file, but it does not allow a copy
to be put back. As a result, documents
or program source code cannot be mod-
ified without authorization. On multi-
ple programmer projects, SCCS is
invaluable.

The floppy disk has a capacity of 1
MB, a distinct help in a system with 10
to 80 MB on a single Winchester, be-
cause it stores more. When a UNIX sys-
tem comes up to full loading, a tape of
some sort is a necessity because there’s
so much more to store! We managed to
get through a year and half of operation
on our Gifford system with floppy disk
backups until the day our Atassi hard
disk drive went to Valhalla. If we had
installed a tape backup system, we
wouldn’t have lost as much data.

The Unisoft UNIX port

Before going into the specific
strengths and weaknesses of the Unisoft
UNIX port, bear with me while I exam-
ine the strengths and weaknesses of
AT&T UNIX implementations issued
since the divestiture. In order to appre-
ciate the Unisoft port for what it is to-
day, it is necessary to lay the ground-
work with some historical perspective.

A brief history of current UNIX
implementations

UNIX Version 7

Whereas UNIX was created 15
years ago, commercial, AT&T-support-
ed UNIX is less than a year old. Its
roots go all the way back to Multics.
UNIX actually falls into two time peri-
ods, BD (before divestiture) and AD
(after divestiture). Before the divesti-
ture of AT&T, UNIX was not a com-
mercially viable operating system. Shel-
tered within the more tolerant,
protective confines of Bell Labs and col-
leges and universities, UNIX did not
have to withstand the immense rigors of
commercial environments. It’s a good
thing, too, because it wasn’t ready.
UNIX Version 7 was the first official
version after the divestiture, and it had

PROGRAMMER’S
DEVELOPMENT TOOLS

IBM Personal Computer
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Lattice C Compiler
STSC APL*Plus/PC Sale Priced 595
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Computer Innovations C-86 Compiler
$278
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Get Fast Relief!

S-100!

If you've been “patient” with slow
disk drives for too long, SemiDisk
will relieve your suffering.

Fast-acting.

The SemiDisk, a super-fast disk
emulator, stores and retrieves data
much faster than either a floppy or
hard disk.

Easy to apply.

Installation is as easy as plugging
the SemiDisk into an empty slot of
your computer, and running the
installation software provided.

Regular
and extra-strength.

SemiDisk 1 is the standard model
for S-100, SemiDisk 11 offers extra

IBM PC/XT!

TRS*80 II!

S-100 applications.

Contains gentle buffers.

CP/M®80 installation software
includes SemiSpool, which buffers
print data in the SemiDisk. This
allows the computer to be ready for
other uses immediately after issuing
a print command.

No emulator amnesia.

The optional Battery Backup Unit
(BBU) plugs into the SemiDisk, and
supplies power even when the
computer is off. A battery keeps the
data alive during power outages of
four hours or more.

Stops head-aches.

Unlike a hard disk, which can
‘crash’ its head on the rotating disk

EPSON QX10!

ZENITH Z-100!

surface, and a floppy, which grinds
the disk constantly, the SemiDisk
gives you ultra-fast, silent data
transfer.

And SemiDisk’s price won't raise
your blood pressure.

512K 1Mbyte
$995 $1795
$1245 $2095
$995 $1795
$945 $1795
$995

$150

SEMIDISK

SemiDisk Systems, Inc.
P.O. Box GG,

SemiDisk I, S-100
SemiDisk II, S-100
SemiDisk, TRS-80 11
SemiDisk, IBM PC
SemiDisk, Epson QX10
SemiDisk, BBU

speed and flexibility for custom

Call 503-646-5510 for CBBS/NW and 503-775-4838 for CBBS/PCS, both SemiDisk-equipped computer bulletin boards
SemiDisk, SemiSpool trademarks of SemiDisk Systems. CP/M trademark of Digital Research.

(30071200 baud)

Beaverton, Oregon 97075

CIRCLE 67 ON READER SERVICE CARD

503-642-3100

Six Times Faster!

Super Fast Z80 Assembly Language Development Package

Z80ASM

’ e Complete Zilog

Mnemonic set

e Full Macro facility

® Plain English error
messages

e One or two pass
operation

® Over 6000 lines/minute

® Supports nested
INCLUDE files

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

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

® |ntegral cross-reference

e Upper/lower case
optionally significant

e Conditional assembly \

e Assemble code for
execution at another
address (PHASE &
DEPHASE)

e Generates COM, HEX,
or REL files

® COM files may start at
other than 100H

® REL files may be in
Microsoft format or
SLR format

e Separate PROG, DATA
& COMMON address
spaces

e Accepts symbol defini-
tions from the console

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

For more information or to order, call:

1-800-833-3061

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

1622 North Main Street, Butler, Pennsylvania 16001

of SLR format and
Microsoft format REL
files

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

® Generates HEX or COM
files

DATA, and COMMON
loading addresses

X -(// Il ::.' :
SPE

e User may specify PROG,

SLRNK

(- Links any combination ® COM may start at

vaatat )

other than 100H

e HEX files do not fill
empty address space.

o Generate inter-module
cross-reference and
load map

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

e Declare entry points
from console

® The FASTEST Micro-
soft Compatible Linker
available

J

e Complete Package Includes: ZBOASM, SLRNK, SLRIB
- Librarian and Manual for just $199.99. Manual only, $30.

e Most formats available for Z80 CP/M, CDOS, & TURBODOS
® Terms: add $3 shipping US, others $7. PA add 6% sales tax
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several limitations.

Although V7 incorporated the bril-
liant operating system design that
makes UNIX unique and fascinating
and was chock full of exciting tools,
commands, and utilities, it had some
problems. The problems were not what
it lacked, but what it had in abundance
in certain areas—bugs. Commonly used
commands were just about bug-free, but
others, like program-development tools,
lacked sufficient error reporting and
strength. On encountering an error, a
robust programming utility stops and
reports its location and the nature of the
problem. A weak utility falls down, and
in the case of most AT&T V7 ports (and
consequently Unisoft V7 ports as well),
when the utility fails, the system does a
core dump. A core dump is of limited
usefulness when you’re debugging a
program written in C, but no help at all
if you’re using a Shell or awk program.

:

UNIX System ITI

System III is the successor to
UNIX V7. Its main claim to fame was
the incorporation of numerous bug
fixes, and a few minimal improvements
to the system. In fact, System III was so
unremarkable, most porting houses did
not even bother offering it. UNIX
porting houses supplying direct ports
(like Amdahl, which offers an utterly
superb mainframe version of UNIX
called UTS) issued their own “‘new and
improved” releases. In the last year,
Amdahl’s releases consisted of addi-
tions from UNIX System III, a number
of Berkeley BSD 4.2 additions, and bug
fixes. UNIX System III received little
fanfare because there was nothing spe-
cial enough to make noise about.

UNIX System V

The most recent addition to the
UNIX family is System V. AT&T is
very aware of its competition. In spite of
all the space in the news media given to
PC-DOS, micro operating systems are
no competition to UNIX at all in the
long run. In fact, PC-DOS is becoming
more and more UNIX-like as time goes
on. The operating systems AT&T must
directly compete against are large, pol-
ished and robust, and they are hardly
new guys on the block. I'm referring to
mini and mainframe operating systems.
DEC’s VMS/0S and Data General’s
AQOS/VS have a strong following, and
their followers are resistant to being dis-
placed by UNIX. IBM has many excel-
lent operating systems, and the VM
family of operating systems (MVS,
CMS/VM, CP/VM, etc.) are the most
formidable competition of all.

System V is AT&T’s answer to this
major-league competition. The design
goals were speed and strength. Version
7 and System III had two major faults:
all the commands are disk-resident, and
searching algorithms are weak. (Disk-
resident commands require the system
to do a disk access at each invocation.
Slow searching algorithms cause major
utilities like nroff, which was used to
write this article, find and man to spend
a full minute to format two pages.) Sys-
tem V puts the most frequently called
commands into high-speed memory as
RSPs, resident system processes. [Note:
The term RSP is used by Gifford Com-
puter Systems, a VAR for CompuPro.
Their MP/M 8-16 system, definitely a
direct competitor of small UNIX sys-
tems, uses 90K of high-speed memory
to house the system as its resident sys-
tem process. Their system’s responsive-
ness to this technique is substantial.]

Utilities requiring intensive search-
ing such as nroff and spell now use
hashing for exponential increases in
speed. System V also has numerous bug
fixes to make the system crash-resistant.
AT&T failed to accomplish all that they
wanted to in the first release of System
V, so release 2 has additional improve-
ments. As of this writing, UNIX System
5.2 is the latest version.

Unfortunately, AT&T may release
a new version of UNIX, but the changes
aren’t automatically made on the Win-
chester drives of UNIX system owners.
First of all, primary system porting
houses (Intel, Motorola, Digital Re-
search, Unisoft, Interactive Systems,
etc.) must be willing to go ahead and
make the changes for their particular
processor (AT&T writes theirs for the
3B20s and VAX 11/780s only.) If they
don’t, the OEM is stuck with attempt-
ing the job. Some OEMs—Ilike Codata,
Amdahl, and Callan—continually pro-
vide numerous changes and updates.
When purchasing a UNIX system, this
is definitely something to consider.

Berkeley UNIX—BSD 4.2
Bell Labs not only created UNIX,

“This is a beautifully
documented, incredibly
comprehensive set of
C Function Libraries.”’
Dobb’s Journal

SOURCES

PACK I: Building Blocks |
250 Functions: DOS,
Printer, Video, Asynch

PACK 2: Database
100 Functions: B-Trees,
Variable Records

PACK 3: Communications
135 Functions: Smart-
modem™, Xon/Xoff,
Modem-7, X-Modem

[l PACK 4: Building Blocks Il
100 Functions: Dates,
Text Windows,

Pull-down Menus
Data Compression

B PACK 5: Mathematics |
35 Functions: Log, Trig,
Square Root

[l PACK 6: Utilities | $99
Archive, Diff, Replace, Scan,
Wipe (Executable Files only)

Lattice™, Microsoft™, DeSmet™,
CI-86™ Compilers on IBM PC/XT/AT™

Small and Large Memory Models.

Credit cards accepted
($7.00 handling/Mass. add 5%)

B SOfTWARE
HORIZONS
B inc

165 Bedford Street
Burlington, Mass. 01803
(617) 273-4711

NOYUM ORGANUM
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but contributed the majority of utilities
and enhancements since UNIX’s cre-
ation. However, there also have been
many extremely significant contribu-
tions by people outside of Bell Labs. The
most well-known contributions were
made by some talented individuals at
University of California at Berkeley.
Some of Berkeley’s more notable contri-
butions to UNIX are termcap (a meth-
od of configuring terminals to respond
to CRT-oriented software), vi (the visu-
al editor), network communications,
and helpful utilities like more, head, tail
and many others.

The Berkeley contributions to
UNIX are extremely popular, with
good reason. They are significant en-
hancements to the UNIX system. A few
OEMs go so far as to offer BSD 4.2 ex-
clusively on their systems. More far-
sighted porting houses like Unisoft per-
ceived that standard UNIX was the
mainstream staple to which the Berke-
ley enhancements should be added. The
end result was a comprehensive UNIX
port incorporating the best of both
worlds. Unisoft doesn’t call themselves
“The Berkeley Port Authority” for

nothing.

Unisoft entered the UNIX porting
business in 1981, and they now have
somewhere around 80 UNIX ports un-
der their belts. Their primary emphasis

was the porting of UNIX to the
Motorola MC68000 family of proces-
sors. Having covered the development
of UNIX up to the present, now let’s
take a in-depth look at the Unisoft
UNIX port.

Unisoft System 7: strengths and
weaknesses

On the whole, Unisoft has done an
excellent job of assembling the standard

AT&T UNIX distribution together
with BSD 4.2 and SCCS, and porting it
all to the 68000. It is one of the most
powerful UNIX implementations for
the money in terms of potential software
horsepower. The inclusion of UNIX
with Berkeley enhancements parallels
the philosophy of Amdahl, whose excel-
lent UTS UNIX port is far more com-
prehensive and polished than any other
UNIX port I’ve examined to date.
Unisoft has taken a similar philosophi-
cal approach to the porting of UNIX,
cleverly including most of UNIX (out-
side of Fortran and RATFOR), and
also incorporating the fine Berkeley
enhancements.

I applaud Unisoft for taking this
approach. Competitors of Amdahl and
Unisoft, including AT&T, Interactive
Systems, and Microsoft (Xenix), will
have to come to grips with the fact that a
fully implemented, bundled UNIX op-
erating system with Berkeley enhance-
ments is the minimum UNIX imple-
mentation necessary to compete
effectively today. Supplying just the
kernel is no bargain.

We in the industry should resist the
efforts of some porting houses that want
to unbundle UNIX and offer certain
UNIX utilities and traditional UNIX

dBASE

| |

Don't ket ampwpody

%

You waited years

for an advanced version of dBASE .
Without the bugs.

Without the limitations.

It never came.

Instead, you got dBASE III.

A half solution.

A bandage instead of a cure,

so to speak.

Here's what we mean.

As an applications programmer,
you're now supposed to use

dBASE Il to write a program on
single-user 16-bit PCs...use dBASE I
to write the same application for
8-bit machines and use heaven
knows what to handle the multi-user
or networked situations.

Contrast that with Q-PRO 4...the

C%'g‘;ﬁx gue f,th genelration appllcicatio_ns
evelopment language for micro-
v doammnber omyol, S

CCP/M, CP/M, and MP/M are trademarks of Digital Research. TurpoD0S, MmmOST, MUSE, NSTAR, MS-D0OS, PC-DOS, PC Net, DNA, EtherShare, and NetWare are trademarks of System 2000,
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languages as ‘options.” On the other
hand, traditional UNIX options are
WWB (Writer’s Work Bench), PWB
(Programmer’s Work Bench, including
SCCS), and Documentor’s Work
Bench, the most recent arrival. These
fine bundled packages have always been
offered as options, and it’s only fair that
they remain so to bring their creators
additional revenue.

Unfortunately, the Unisoft UNIX
port has an Achilles heel, going back to
the weaknesses in AT&T’s UNIX V7
port. Unisoft’s implementation has a
way to go before it is sufficiently robust
to survive in UNIX commercial envi-
ronments. The performance of the pro-
gramming tools and some of the more
important filters such as awk and the
Bourne Shell is flawed. Error reporting
is a particularly weak area, and a core
dump is performed at the drop of a hat.
Let me emphasize that this is not limit-
ed to the Codata system, but to many
other Unisoft ports. Larger OEMs with
the luxury of a system programming
staff, such as Codata, have put enough
bandaids on the Unisoft UNIX port to
cover the weak areas.

Bugs and weaknesses like those
outlined above are not the exclusive do-
main of Unisoft ports. It is not widely

known, but the Fortran compiler under
AT&T’s UNIX Version 7 had more
bugs than a Sunday picnic. These bugs
are simply a manifestion of what hap-
pens when UNIX is thrust into the hus-

SRR
{

&

tle and bustle of commercial computer
environments. Heretofore hidden bugs,
warts, and gremlins will surface eventu-
ally in heavy commercial use. Large
houses like Amdahl release new and im-
proved UTS UNIX versions every few
months. UNIX is still in a state of tran-
sition from a relatively fragile laborato-
ry creation to a bulletproofed commer-
cial operating system.

Aside from the above weaknesses,

the Unisoft port is very good. The day-
to-day commands like Is, ed, mkdir, cp,
mv, pwd, rmdir, and rm are solid as a
rock. The text processing commands
(such as ed, ex, vi, nroff, troff, to name a
few) are a little buggy, but certainly
strong enough in a pinch. In every other
respect, the Unisoft port does very well.

Codata’s software staff under Yair
Daon has done a fine job of strengthen-
ing the Unisoft System 7 port to make it
livable. I have talked to several other
OEMs utilizing Unisoft UNIX ports,
and they have had to do the same. The
Codata/Unisoft port has been chris-
tened Unisis; the most notable Codata
additions are the numerous routines
added to bring up the system effortlessly
and painlessly, and some excellent self-
help features. The Codata system is ca-
pable of being both auto-configured and
auto-booted.

Great efforts have been made to
make the Codata system as mainte-
nance-free as possible. Standard UNIX
systems are time-intensive because they
require knowledge of UNIX and skill
administering UNIX. So far, very few
OEMs have been able to come to grips
with making system maintenance man-
ageable enough for the system owners
and operators not familiar with UNIX

.PRO
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NOW USED BY AEROSPACE

INDUSTRY, TV NETWORKS,
LAW FIRMS, CONSULTANTS,
RESEARCH LABS,
ACADEMIA. ..

At last!

At last, WordStar and other word
processing programs can now be
perfected—thanks to MagicPrint™,
Magic Index™ and MagicBind™ from
CES, the leader in precision software.

True proportional spacing, foot-
noting, multiple line heading/foot-
ing, file merging, indexing—Magic-
Series™ provides over 70 features,
with unprecedented flexibility and
precision. No wonder MagicSeries
has become the workhorse for so
many offices around the world. Start
with the best, you're sure to save
time, money and frustration. That's
what customers and reviewers say:

"I, for one. wouldn't want to do without it.”
(Creative Computing, June/83)

"'MagicBind supersedes MailMerge" (Micro-
systems March/84)

"The dot commands are simple enor-
mously powerful, completely without the
discouraging drudgery of having to mem-
orize a seemingly endless number of
WordStar-type commands’ (Business Soft-
ware August/84)

A set-up of WordStar and Magicindex is,
I think, the ultimate in word processing.”
(Pennsylvania law firm)

“With so many things in the world which
don't work, it's marvelous to find a pro-
duct that does what you expect —and even
more.' (Network TV news producer)

Tell us what your office needs and
we'll recommend the right product
in the Series. The most comprehen-
sive version costs only $295! You will
save this amount in paper alone be-
cause proportional spacing puts up
to 209% more words on a page. But
the real pay-offs are: 1) increased
ease of operation. 2) savings in time
and money through efficiency, and
3) a much better looking document
and a much improved professional
and corporate image.

Put this advanced tool to work for
you. Call or write today.

cEesS

Computer EdiType Systems

509 Cathedral Parkway Suite 10A
New York, NY. 10025

(212) 222-8148
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system administration.

Codata has risen to the occasion.
Rumors of future developments along
the line of self-maintenance and auto-
matic crash recovery are just a hint of
some of the enhancements Codata has
in store for release early next year. I am
looking forward to reviewing Codata’s
1985 machine. From what I've heard,
most of the new features are in the “you
are not going to believe this™ category.
[Unisoft has recently joined Digital Re-
search in porting UNIX System V to the
Intel 80286 processor.]

User support

When buying any system or soft-
ware, the primary consideration after
function should be support. If the ven-
dor that sold you the system or software
is not going to support it, you do not
have very much. In many cases, the only
deterrent to piracy is support alone. The
vendor must be both willing to and able
to support your package. My dealings
with Codata showed that they were
both willing and able to support the sys-
tem. Several knowledgeable people at
Codata repeatedly gave me patient,
lengthy, online support.

Unisoft does not support their
UNIX port directly. They leave the sup-
port of the system(s) to the OEM who
manufactured the equipment. Because
of hardware dependencies, this is proba-
bly a logical arrangement, except that
frequently the OEM leaves the support
of the system’s software to the resaler.
There are very few resalers knowledge-
able enough to support a fully imple-
mented UNIX system, so the end result
is UNIX systems that are virtually un-
supported. It behooves the buyer of any
UNIX computer system to find out in
advance how well he or she will be sup-
ported after he has purchased the sys-
tem. Codata directly supports its UNIX
port at no charge and does it well.

UNIX as it appears to the user is
the same from system to system. UNIX
as it appears to the individual doing sys-
tem administration is quite different. At
the user level, the hardware is complete-
ly .user transparent. When you send a
file to a device like a printer, all you
have to know is that there is a printer
and a command to get the file there. The
system’s administrator, however, must
know the device by its internal name to
access it.

This varies from system to system.
A system programmer on a first-name
basis with his devices on a piece of IBM
or DEC hardware will be as lost a nov-
ice on a new 68000 if he has never seen
one before. This is where user support is

crucial. I have spent entire mornings on
the phone with Amdahl while we in-
stalled a new version of UTS UNIX on
the Amdahl mainframe at work, me
typing and their support staff member
walking me through the shuffling, ex-
pansion and installation. If more
supermicro 68000-based UNIX OEMs
followed suit, they would sell a lot more
UNIX machines.

Codata offers something many sim-
ilar OEMs do not—user support at no
charge. This is a major consideration
when buying a UNIX system, and it
can’t be taken for granted. Many 68000-
based UNIX systems I know of cost
twice as much as the Codata and offer
no user support whatsoever. Of those
that do offer support, I know of one
company in particular that has one per-
son just starting to learn UNIX as their
user support ‘staff.” Another company
has the nerve to charge their customers
over $1000 per year for ‘optional sup-
port packages.” Naturally, Codata’s
user support is not intended to instruct
novices, so don’t go running to them to
find out how to change directories or
how to copy a file. Basic UNIX can be
learned from any good introductory
UNIX book, like Introduction to the
UNIX System by Henry McGilton and
Rachel Morgan (McGraw-Hill, 1983)

and The UNIX Operating System by
Kaare Christian (John Wiley and Sons,
1983). However, when you're stumped
on something like figuring out how to
make a correlation between the device
files and the actual devices, then it’s
time to take advantage of Codata’s able
support group.

Documentation

UNIX documentation has always
been drier than an army tech manual.
Commands, subroutines and system
calls are described as briefly as possible,
with minimal elaboration. The wisdom
of this approach is that the documenta-
tion is short enough in length to be
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stored on-line. However, it is not suffi-
cient for learning purposes. Because it’s
neither comprehensive enough nor de-
tailed enough to serve as a tutorial, it
presupposes a previous knowledge of
UNIX. Reference is the primary pur-
pose of the on-line manual. This reflects
the oral tradition of UNIX. At Bell
Labs, or one of the colleges or universi-
ties that received the system before the
divestiture of AT&T, the manual mere-
ly supplemented the learning process.
Much of UNIX was taught by word of
mouth or personal demonstration. This
oral tradition does little to meet the
needs of people trying to learn UNIX in
business environments today.

Today’s novice UNIX system own-
ers and users are in a bit of a dilemma if
they haven’t learned UNIX at school.
That UNIX may very well be the uni-
versal operating system of the futureisa
distinct possibility. Most of us in the
computer and computer-related fields
are going to have to learn UNIX eventu-
ally, because UNIX’s influence is al-
ready responsible for enormous changes
throughout the industry. If you don’t
know UNIX, you will never learn it

from the on-line manuals, that’s for
sure. Fortunately, there is a good selec-
tion of UNIX books appearing on the
market that supplement and enhance
the manual with the necessary explana-
tions in plain English and elaborate in

detail on various concepts. Although
most of these books are beginning tuto-
rials that are designed to take the novice
user through the learning phases, a few
deal with advanced concepts as well,
like Steven Bourne’s book The UNIX
System (Addison-Wesley, 1983) or
Kernighan and Pike’s The UNIX Pro-
gramming Environment (Prentice Hall,
1984).
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The source of all UNIX manuals is
the same, regardless of origin. The
UNIX Programmer’s Manual, pub-
lished by Holt, Rinehart and Winston
for Bell Labs, 1983, is the definitive ver-
sion of the on-line UNIX manual. The
Berkeley 4.2BSD version of UNIX adds
pages to the manual to reflect the nu-
merous significant contributions of Wil-
liam Joy and others. Porting houses like
Unisoft, Interactive Systems or Digital
Research take both the AT&T and
Berkeley source codes and port them to
a specific processor and machine archi-
tecture, adding (and sometimes delet-
ing) commands and changing the man-
ual to reflect the changes. The
little-know ms macro man provides a
template for UNIX manual pages, and
when additions have been made, they
are formatted under nroff or troff and
stored in /usr/man.

Of the numerous UNIX manuals
I've studied in the past year (including
Amdahl’s UTS, the manuals for Inter-
active Systems’ UNIX port on the DEC
VAX 11/780, the Unisoft port for the
Codata 3300 manual, the Valid UNIX
manuals, Mark Williams’ Coherent,
and others), the end result is variations
on the theme of the same UNIX docu-
mentation as presented in UNIX Pro-
grammer’s Manual.

Codata’s documentation is 100%
in the UNIX tradition. The manuals
have been created by Unisoft from
AT&T and Berkeley manuals. Codata
manuals are similar to other UNIX
manuals, although they are segmented a
little differently. Unisoft puts all of the
commands, subroutines, system calls,
special filés, file formats, games, mac-
ros, and maintenance commands in one
book section, whereas other UNIX
manuals divide these categories into
three sections. The tutorials, which are
usually in one massive volume, have
been divided into two volumes, one for
programming tools and the other for the
remaining tutorials.

The documentation found in Vol-
ume 1 of Codata’s manuals is also on-
line. The man command followed by the
command name brings up the page of
the manual referring to that command.
For example, the Is command is for list-
ings. To find the manual pages that refer
to Is, the following command is used:

man |s

This brings up that section of the
manual to the console formatted by
more. The on-line manuals are also tra-
ditional UNIX and is clearly one of the
fringe benefits of a UNIX system.
Amdahl’s UTS has an enhancement
called findman that searches a list for
key words and returns any command
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names that match the pattern. This and
other enhancements like it would be a
positive addition to the Unisoft port.

To date no UNIX OEM has fur-
nished anything other than the tradi-
tional documentation set. Any other
material pertinent to the particular
piece of hardware, such as the section
on how to bring up the Codata, is also
still in the dry, technical stage. If UNIX
is to continue its phenomenal growth
rate, more readable documentation is
necessary to understand the system.
The only documentation that is exclu-
sively Codata’s is a very brief descrip-
tion of how to boot the system from the
floppy disk, and it is still weak. Howev-
er, the self-explanatory on-line help
menus on the boot dialogue are ade-
quate to understand how to boot the
system, but a warm and furry booklet
on how to bring the system up would be
extremely helpful for those new to
UNIX.

There is also nothing other than the
Unisis manual (Volume 1, Section 8) on
how to configure and maintain the sys-
tem. This area also merits further docu-
mentation. This in no way detracts from
the Codata system as a whole. I'm men-
tioning it in this context because it is a
weak area on most UNIX systems of-
fered today. UNIX system will sell a lot
faster when there has been a chance to
write the manuals as well as Digital Re-
search manuals are written today, or
even the Gifford Computer Systems
MP/M 8-16 manual. There needs to be
greater emphasis on communicating es-
sential points in plain English to first-
time UNIX users.

Conclusions

The beauty of a full UNIX distribu-
tion as offered by the Codata 3300 is
that it contains just about all the soft-
ware a writer, applications programmer
or system programmer is ever going to
need. The only missing software are a
database manager (over half a dozen
good ones are available) and a good ac-
counting system. A good combination
of both is HCR’s Chronicle Account-
ing. Codata offers both Unify and Micro
Ingres (a distinct improvement over
Berkeley’s Ingres).

UNIX has so many positive fea-
tures. Once you become acquainted
with UNIX, its unique portability is a
tremendous advantage. To the user,
UNIX is the same from supermicro
(PC/IX on a PC) to mainframe (UTS
UNIX on an Amdahl 580 front-ending
a Cray IT). UNIX is a universal operat-
ing system. If you can use the primitive
editor ed, you will never be shut out of a
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UNIX system regardless of port or
manufacturer. Even knowing vi ensures
compatibility with most UNIX ma-
chines. (vi is a Berkeley enhancement,
the full-screen editor that has as many
bells and whistles as WordStar. It will
probably become a UNIX standard
eventually.)

If you have used UNIX before, ei-
ther AT&T or BSD, you’re in business
with a Codata in the first minute of op-
eration. Most new users take only a day
to get the hang of the system’s dozen
and a half necessary commands and
editor.

CoData’s future

A lot of promising developments
will be coming from Codata this Janu-
ary. Among them are System V running
on the 68010 with demand-paged mem-
ory, built-in diagnostices for all the disk
systems, /0 and the CPU, and numer-
ous memory-paging innovations exclu-
sive to Codata, such as utilizing ad-
vanced methods of dealing with
noncontiguous memory.

Codata has quietly been around for
some time now, offering a distinctly su-
perior system for a very reasonable
price. They have been recently acquired
by Contel, a major west coast communi-
cations firm with very large assets. You
will be hearing a great deal about
Codata in the future.

The areas of skill and expertise at
Codata are impressive. The well-de-
signed chassis and the outstanding heat
transfer characteristics of the machine
show knowledgeability and dedication
to excellence on the part of their hard-
ware staff. Their software staff is equal-
ly knowledgeable, and has made many
contributions to the present Codata
UNIX distribution. Unisoft supplies the
port, but it still takes a staff of dedicated
kernel-level system programers to make
it work.

The Codata 3300 computer runs on
the 68000 microprocessor, and is avail-
able with 12, 33, and 84 MB, priced at
$6,900, $9,600, and $13,500 respective-
ly. The 12 MB version includes 320K of
RAM, two serial I/0 ports, and a 1 MB
floppy disk drive; the 33 and 84 MB ver-
sions include 10 serial I/O ports, in ad-
dition to 320K of RAM and a 1 MB
floppy disk drive.

For more information, contact:
Contel Codata Systems, 285 No. Wolfe
Rd., Sunnyvale, CA 94086; (408) 735-
1744
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Bruce Hunter, 1020 S. Jenifer, Glendo-
ra, CA 91740
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“ magine that you have just re-
ceived a big program from
your friend at X University.
The program is written in C
and runs on your friend’s
UNIX system. You also have
C and UNIX, so you expect
» to have no problems, al-

though you do recall that your friend
uses a different brand of computer. You
read the program off tape with no prob-
lem, and compile the program with no
error messages. Then you run the pro-
gram, and get this message:

Segmentation violation--core dumped
This isn’t the desired result!

C language portability

This article focuses on machine-in-
dependent coding in the C program-
ming language, illustrated by examples.
All of the examples have arisen in prac-
tice. However, it does not cover a num-
ber of related issues, such as portable li-
brary routines, operating system
interface, or the command interface, al-
though these are also very important.
This article assumes a working knowl-
edge of the C programming language,

and focuses on some of the less obvious
portability problems.

Why do we want portability? Com-
puters are becoming a commodity.
When you buy a computer, you want to
ask a few questions: Does it run UNIX
(or your favorite generic portable sys-
tem)? How fast is it? How reliable is it?
How big a program can you run? How
much does it cost?

You don’t really want to ask very
many other questions. In particular,
you don’t want to be forced to continue
to buy from the same vendor if another
computer is faster and cheaper. We
want to reuse our software without any
conversion cost. I might also add that
portable software tends to be more reli-
able, since it tends to be less dirty and
uses fewer “tricks”. The secret of port-
ability is to use only standard proce-
dures known to have no side effects.

At my company, as at many others,
there is a strong commercial interest in
portability. We have supported or de-
veloped UNIX versions for the PDP-11,
the VAX, the VAX under VMS, the
PERQ workstation, the Computer
Automation 4/95, the National 32000
and Motorola 68000 microprocessors.
We have also worked with UNIX on
several other processors, such as the
8086 and Z8000. We sell UNIX soft-
ware products on these and other ma-




chines. We estimate that nonportable
software has cost us well over $100,000
in the last year—and other companies
have had similar experiences.

Levels of portahbility

There are two possible levels of
portability: The first produces pro-
grams that are completely machine in-
dependent, type-safe and size-safe. The
second level involves portability of re-
sulting binary files from one ‘“‘reason-
able” machine to another—for exam-
ple, between machines that have 8-bit
characters, 16-bit short integers, and
32-bit long integers. For instance, you
might have a C cross-compiler for the
CA 4/95 that initially ran on a PDP-11,
got moved to a VAX, and then got
moved to the 4/95 itself. This kind of
program may not be fully portable
(since it generates machine code), but
can still be made easy to move across an
important class of machines.

Portability problems in C

C is not a safe language. The
Kernighan and Ritchie reference book,
The C Programming Language, de-
scribes a number of portability prob-
lems. To avoid these, you must be famil-
iar with all of the footnotes in that book.
Problems commonly arise from the
careless use of pointers and the mis-
matching of types, from assumptions
about the sizes (in bits) of various types,
and from alignment assumptions (such
as the order of chars within a short int).
Type casts and the UNIX lint program
checker don’t solve all problems. Type
casting can make lint shut up without
solving the portability problem. There is
no substitute for getting it right.

C has been described as a “high-
level assembler”. While this is an exag-
geration, it is true that many C pro-
grammers visualize the resulting
compiled code as they write C pro-
grams. This may result in greater effi-
ciency on some machines, but it does
not make for portable software.

Examples

The remainder of the article will fo-
cus on actual programming examples
which have arisen in our work at Hu-
man Computing Resources. This is not
an exhaustive list of what can go wrong,
but rather an illustration of the care that
you must take when writing portable
programs. I should add that all of the
examples are “lintable”, at least with
the default level of checking provided
by some versions of lint (newer versions
will catch some of the errors shown
here). In the following examples, you
will see calls to abort. On the machines
most people are used to, abort will not
be called; however, for each example

there are also machines for which the
abort call will happen.

Example 1:
int «p

char *)p;
q !=q2)
abort();

The coding fragment shown in Ex-
ample 1 can fail because there is no
guarantee that the conversion of a
pointer from ‘char *’ to ‘int *” will pre-
serve all of the bits of precision if the
‘char® had not already been aligned to
an int boundary. The code in Example 1
works on the VAX, PDP-11, and most
other machines, but will fail on the Har-
ris /6 and on some other machines. This
kind of type mismatch is common in
UNIX software.

Example 2:
Ilnt *p
char +*q;
int arr[50];

p = &arr[20];

q = (char +) &arr[0];

q++;

A(p < (int *)q)
abort();

How can the coding fragment in
Example 2 fail? Variable ‘p’ seems to be
at a higher memory address than ‘q’.
Actually, itisn’t. The ‘q+ +’ could pro-
duce an internal bit representation
which, if considered as an ‘int*’ quanti-
ty, would look like a word pointer at a
larger memory address. This example is
adapted from the UNIX shell command
interpreter and causes much trouble on
the CA 4/95.

Example 3:
int *a, *b;

a

b

b= g

if(a < b)
abort();

(int =)sbrk(0);
a

What could be wrong with the cod-
ing fragment shown in Example 3? On a
segmented-architecture machine, the
UNIX memory allocator ‘sbrk’ might
return an address at the start of a memo-
ry segment. Pointer arithmetic is valid
only if the pointers remain within a
known contiguous and properly aligned
storage structure. The ‘b--" could wrap
around to the high end of a memory seg-
ment. This example comes from a ver-
sion of the UNIX text editor.

Example 4a:
execl("/bin/echo",
"hello", 0 );

"echo"

Professional tools
for the software
developer and

business
system user.

MORNING STAR SYSTEMS,INC.

ProLibrary
Professional C Compiler Tools

These tools go beyond access fo ROM
Video and DOS 2.0 functions. Tools to
write 8088 interrupt handlers and DOS
2.0+ device drivers. Flexible segment:
offset addressing functions. DOS 2.0+
path handlers, set environment, run-time
batch commands, and execution ex-
ecutive. DOS 3.0 upgrade. Lattice 2.0
compatible.

ProBatch
Professional Batch Tools

Sophisticated batch commands to con-
trol job execution. chmed to change or
display file attributes. when to control job
execution by time, day or date. ifset/-
switch/case to control job execution se-
quence., pr for flexible file printing.
mount to access floppy disks by volume
id. Many other powerful batch com-
mands. All commands may be piped. All
commands use 2.0 path. All commands
controlled by set environment.

ProScreen
Professional Screen Manager

Editor for creation and management of
screens. Screen storage in file or in pro-
gram. Data entry screens, menus, win-
dows and on demand help. Forms and
box generation. On screen butions and
graphic/mono icons. Mouse and light
pens supported. Run-time access by LINK
library or by interrupt function.

Prolibrary (includes Source) . . .. $200.00

ProBatch ...... efkcayeinioin armn et e $200.00
ProScreen |t r e $300.00
ProScreen (with C Source)...... $450.00
MicroSoft C Compiler ....... ..$400.00
Lattice C Compiller............ $400.00

Shipping & Handling Additionall VA Residents
4% Sales Tax/ MCIVISA COD/ Check-OK

(703) 425-6422

Dealer Inquiries Welcomed

MORNING STAR SYSTEMS, INC.

9202 Alyssum Way
Annandale, VA 22003
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- Btrieve and Xtrieve.
B-tree file access for all your programming
languages. With the query tool your users

Introducing a powerful data base combination for PC
application developers. Btrieve™, the most sophisticat-
ed file access method for your IBM™ PC. In single user
and network versions. And Xtrieve™, a new menu-
driven query tool that gives you—and your users—fast
access to information.

Btrieve: for professional programmers. Btrieve pro-
vides fast, flexible file management for all your applica-
tion development. All your programming
languages—BASIC, Pascal, Cobol, C. With multikey
access to records. Automatic file recovery. Unlimited
records per file. Duplicate, modifiable, and segmented
keys. Variable cache buffer.

Better applications faster. Based on the b-tree file
indexing system, Btrieve provides optimal file manage-
ment and eliminates writing file management routines.
So you can develop better applications faster.

Xtrieve: easy window interface. The ideal comple-
ment to Btrieve, Xtrieve is the non-programmer’s inter-

~ demand.

face. Xtrieve's full relational capabilities let users define
a virtual table of data from multiple files. Then Xtrieve
speeds them through query building with a series of
easy-to-follow windows.

No command language. Xtrieve is completely menu-
driven, so there’s no need to memorize command lan-
guage. Or special syntax. Everything you need is on
the screen. You and your users can perform unlimited
queries—and get answers fast.

Xtrieve features a full range of restriction criteria.
Online help messages. Automatic maintenance of in-
formation order by multiple indexes. And interfaces to
access information from Lotus 1-2-3™ and dBase II®
files.

Network capabilities. Network versions of Btrieve
and Xtrieve allow data sharing in the most popular PC
networks — PCnet™, NetWare™, EtherSeries™, Mul-
tiLink™, and OmniNet™,

For more information or to order, call or write:

g SoftCraft Inc.

P. O. Box 9802 #590

Suggested retail prices: Btrieve, $245; Xtrieve, $195. Btrieve/N (net-
work), $595; Xtrieve/N, $395. Dealer inquiries welcome. Btrieve re-
quires PC-DOS or MS™-DOS 1.X or 2.X; Xtrieve, PC-DOS or
MS-DOS 2.X.

Austin, Texas 78766  (512) 346-8380

Btrieve and Xtrieve, IBM, 1-2-3, dBase II, PCnet, NetWare, EtherSeries, MultiLink,
OmniNet, and MS are trademarks of SoftCraft Inc., International Business
Machines, Lotus Development Corp., AshtonTate, Orchid Technology, Novell Data
Systems, 3Com Corp., Davong Systems Inc., Corvus Systems, and MicroSoft Inc.
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Conrmued Jfrom page 85

The error shown in Example 4a is
from most versions of the UNIX Pro-
grammer’s Manual. The ‘excel’ system
call takes a list of character strings, ter-
minated by a null pointer. The constant
‘0’ is guaranteed to be a valid null point-
er if used in an expression. However, C
does no type checking across function
calls. On a machine with 32-bit pointers
and 16-bit integers, Example 4a could
cause trouble. It would be better to use
the code in Example 4b:

Example 4b:

execl|l("/bin/echo", "echo"
“"hello”, (char +)0); or

execl("/bin/echo", "echo",
"hello™, NULL)"

where NULL might come from a stan-
dard include file (e.g. stdio.h). Note that
Intel 286 UNIX implementations com-
monly use 16-bit integers and 32-bit
pointers.

Example 5:

char «p = (char =) 0;

if( *p 1=0)
abort();

Example 5 shows another problem com-
mon with null pointers such as ‘p’. It is
not valid to assume that a null pointer in
turn points to a zero quantity, although
this happens to work on many UNIX
implementations—in fact, the VAX and
PDP-11 implementations go out of their

way to make it work. But this is highly
non-portable, and will cause no end of
trouble on other architectures.

Example 6:
bnt ¥

x = 70000;
if(x !=70000)
abort();

The code in Example 6 works on a
VAX but not on the PDP-11, because
the number 70000 fits in an int on the
VAX but not on the 11. Moral: always

explicitly specify long if a number is go-
ing to be larger than somewhat. (A rea-
sonable “somewhat” is 32767.)

Example 7:
char *p, +q;
int n;

n= (int)p;

q = (-char =)n;

if(p != q)
abort();

The C language guarantees that
thereis a large enough int to hold the bit
representation of a pointer. However,
on a machine with 32-bit pointers and
16-bit ints, the fragment in Example 7
will fail because the conversion to int
will overflow. Conversion to anything
other than long is not portable. (By the
way, conversion of pointers to integers
is in general bad practice and is always
non-portable if the value of the int is
ever examined. The only safe thing to do
is convert back to the same kind of
pointer.)

Assume that the code fragment in
Example 8 is running on a machine with
a large (e.g. megabytes), contiguous,
uniform address space.

Example 8:
char =*p, *q;
long int n;

n

q =p;

for(i=0; i<5; i++) |
q += 32000;
n += 32000;

!

if{{g-p) != n)
abort(),;

The subtraction of two pointers is
defined by the manual to yield int, and
not necessarily long int. Once again, int
might not be large enough to hold the
difference. This might be an unfortu-
nate restriction in some C compilers,
but it is dictated by the current C
definition.

Example 9:

struct |
short int a_magic;
long int a_text;
long int a_data;

} header;

(void) write(f, (char =)

&header, sizeof header)

What could be wrong with Exam-
ple 97 Everything is nicely type cast, and
even the return value from write is fas-
tidiously voided. The problem is that a
binary structure is being communicated
to the outside world via the UNIX write
system call. This always indicates a pos-
sible portability problem, since the re-
sulting file can’t be moved from ma-
chine to machine. Increasingly, we will

(& )

Software
Development

PCDOS/MSDOS

Complete C Compiler

e Full C per K&R

* Inline 8087 or Assembler Floating
Point, Auto Select of 8087

* Full 1Mb Addressing for Code or

Data

Transcendental Functions

ROMable Code

Register Variables

Supports Inline Assembler Code

MSDOS 1.1/2.0
Library Support

All functions from K&R

All DOS 2.0 Functions

Auto Selectof 1.1 or 2.0
Program Chaining Using Exec
Environment Available to Main

c-window™

Symbollc Debugger
Source Code Display

¢ Variable Display & Alteration
Using C Expressions

¢ Automatic Commands

¢ Multiple Breakpoints by Function
& Line Number

8088/8086 Assembler

e FAST — Up to 4 times Faster than
IBM Assembler

e Standard Intel Mnemonics

e Compatible with MSDOS Linker

e Supports Full Memory Model

8088 Software Development

19900

Includes: C Compiler/Library,
c-window, and Assembler, plus
Source Code for c-systems Print
Utility

c-systems

714-637-5362

P.O. Box 3253

Fullerton, CA 92634
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¢ Portability

Continued from page 87

see networks of dissimilar UNIX ma-
chines, but with network-wide file sys-
tems. One should be careful about pro-
ducing binary files, and one should
never assume that they will be portable.

Example 10:
long int n;
printf("%d\n", n);

The code in Example 10 is the bane
of everyone who has ever had to move
programs from the VAX to the PDP-
11. The ‘%d’ prints an int, which is the
same as long int on the VAX, but not on

the PDP-11. This is an example of the
more general case of function argument
mismatch, but one that is not checked
by lint (although it really should be.)

Example 11a:
double x = 1.234e30;
printf("%d\n", "x);

Example 11a shows a common pro-
gramming error. A similar example was
used in a very glossy advertising bro-
chure sent out by a company promoting
its C training courses. It looks as if the
programmer wanted to print the num-
ber as decimal digits truncated or
rounded to an integer. The fix proposed
by the glossy brochure is shown in 11b.

INTRODUCING THE LATEST IN
HIGH QUALITY PRODUCTIVITY TOOLS
FOR MICROCOMPUTER SOFTWARE
DEVELOPERS AND PROGRAMMERS

{SET} Tools —

e Operate on most popular MS-DOS and CP/M systems.
® Can be used with any source language.

® Improve development productivity.

® Provide assistance for the tedious task of maintenance.

E i) ~ *
{SET:DIFS}" Source File Comparator
* Fast, smart and accurate
ion testing, too

* Use for regr

{HET GXREF} " Cross Reh_renue Utility

$79.00

¢ Supplied parameter files allow use of any source language
* Cross references multiple files at once

SET PATCH }™ Object File Editor

apply chan
imal and

to any file type
display and -change entry

y to use with cursor and function keys

{SET:SCIL}"™
* Maintains history of changes
* Reduc

Source Code Interactive Librarian $695.00

storage by identifying differences from level to level

* Provides control over concurrent development efforts by detecting

overlapping changes
PC-Demo Disk

and Manual available for $35.00

{SET} Tools are available individually or, better yet,
select a combination of tools to meet your specific needs.

Multiple copy discount available.

{SET}

(lL.t {SET} for Success
:m Engincering Tools, Inc.
()-lb Arroyo Drive « San Diego, CA 92103

COD, Check with order, Master Card or VISA accepted.

To order {SET} tools or for more information, call
System Engineering Tools, Inc. — (619) 692-9464.
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Example 11b:
printf("®%d\n", (int)x);

On the VAX, this fix prints ‘0’ rather
than the correct number. On other ma-
chines, an overflow exception might be
generated. This is an example of throw-
ing in a type cast to patch a problem
rather than getting it right from the
first. Here a type cast was used to try to
correct a datatype mismatch error. In
other cases, casts are used to remove
portability problems. In a// cases, there
is no substitute for making things match
up correctly in the first place.

Example 11c:
printf("%.0f\n", x);

The code fragment shown in Example
11c, which prints a floating-point num-
ber correctly rounded to the nearest in-
teger, is a much better solution.

Example 12a:
to = bp->b_ptr;
asm("movc3 r8,(r11),
bp->b_ptr += put;

CETI™)s

The next bit of program, shown in
Example 12a, was supplied by a certain
educational institution well known for
its extensive UNIX modifications. This
program fragment illustrates the ex-
treme case of nonportability. ‘asm’ is a
keyword in the UNIX portable C com-
piler. It causes the string argument to be
emitted into the assembly source that
results from compiling the program. In
this example, there is no comment to
say what is going on. The programmer
knows what C variables are in particular
registers. (The variable ‘to’ is one of the
registers used in this VAX assembly in-
struction. You guess which.)

If you feel you must write such “ef-
ficient code,” at least write it a bit more
cleanly, as shown in 12b.

Example 12b:
#ifdef vax
asm("movecd r8,(r11),
(r7)");
#else
---insert portable C
equivalent here---
#endi f

Example 13a:
int TheQuickBrownFox;
int TheQuickGreyFox;

Example 13a causes no end of trou-
ble when moving code from VAX
UNIX systems (which typically allow
this) to other systems. While meaning-
ful variable names are laudable, names
which are not unique in the first seven
characters are not portable to other
UNIX systems. (On non-UNIX sys-
tems, you might even be restricted to six




TURBODOS

The world’s most advanced microcomputer oper-
ating system.

* SIERRA * TELETEK * SD SYSTEMS *

If you are using one of the above manufacturers
board sets with TurboDOS, you are already our
customer. If not, you should consider joining us.
We have a great deal to offer.

IBM PC
BSlis now supplying TurboDOS on the IBMPC . ..

For information on upgrading your system to the
TurboDOS operating system, contact your supplier
or BSI. We have been implementing TurboDOS
since 1981.
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BSI

1064 W. Ocean View Ave.
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Phone 804 587-3066
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S-100 EPROM PROGRAMMER

EPROM-32

P P H
e Field-proven board meets |[EEE-696 standard.
® Programs 1K through 32K (byte) EPROMs.
e Textool zero-insertion-force programming socket.
® EPROM is programmed through 1/0 ports and can be verified
through 1/0 ports or located in memory space for verification.
® Programming voltage generated on-board.
e Personality Modules adapt board to EPROMs:
PM-1—2508, 2758 PM-3—2732, 2732A
2516, 2716 PM-4—2564 PM-8—27128
PM-2—2532 PM-5—2764 PM-9—27256
OlFeature-packed CIPI I\fll-‘::umpatible control software includes
ast programming algorithm.
e One year warranty. $269.95*
(A&T)

PM-6—68764

MicroDynamics

Corporation
Suite 245 « 1355 Lynnfield Road « Memphis, TN 38119
(901)-682-4054
* Price includes EPROM-32, documentation and two Personality Modules(specity). Additiugal

Modules—$7 95. Control software on 8" SSSD diskette—$29.95, UPS ground—$2.00. UP
air—$4.00, COD—8§1.65, foreign add $15.00, VISA & MASTERCARD welcome.

See Dec. 1983 Microsystems for a review of the EPROM-32.
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Extended Processing
S100 Boards

BURNER 1/0 11

POWER 1/0
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High performance S100/IEEE-
696 smart slave computer with
64K RAM, 3 serial ports, 1 cen- grammer handles 5 volt

tronic port, comprehensive 4K EPROMS: 2508, 2758, 2516,
operating systemin EPROM and 1 2716, 2532, 2732, 2732A, 2564,
timer. Host access is through 2764, 27128, 27256. Fully I/0

a high speed parallel I/0 port. mapped. EPROM selected totally
Accepts 256K RAMS when avail- ~ with software. No switches or
able. Optional ADD-ON board program modules. Menu driven
doubles I/0 and RAM. Standard software supplied in 4K EPROM.
software and hardware supports 2 independent serial ports with
6 serial ports, 2 parallel ports baud rate to 19,200. 1 centronic
and 512K of RAM. Entire board type parallel port. Memory

is software programmableinclud-  management for address lines

Multifunction S100/IEEE-696
board. Complete EPROM pro-

ing all I/0 buffer sizes. A16-A23.

POWER I/0 w/64K and 35+P: ~ $37500  Option A: Full board $355.00
64K RAM ADD-ON board: $17500  Option B: Programmer $220.00
35+P ADD-ON board: $19500  Option C: I/0 (25+P) $220.00
64K and 3S+P ADD-ON board: ~ $29500  Option D: Programmer-+1/0 $330.00

Option E: Memory management ~ $110.00

Memory management for Bor C:  § 25.00
All E.P. boards are built with quality components and are fully
assembled and tested. Full documentation including schematics and
source code listings.

Extended Processing 3861 Woodcreek Lane,
San Jose, Ca, 95117 (408) 249-8248
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i INTRODUCING THE WORLD’S FASTEST

S-100 Z-80 SLAVE PROCESSOR

TurboSiave |

e 8 Mhz Z-80H e 128k Ram with parity

e Data transfers to 1 e 2 RS-232 Ports,
mbyte/second 50-38.k baud

e S-100 IEEE-696 compatible e F.ILF.O. communications

e On board diagnostics
e Low power consumption
e TurboDos compatible

e 4k Monitor rom
e Low parts count
e No paddle boards

INTRODUCTORY PRICE $495

Includes TurboDos drivers (a $100 value) and
TurboSlave | with 128k ram.

e —
—_— — .
EARTH COMPUTERS

g

P.O. Box 8067, Fountain Valley, CA 92728

FOR MORE INFORMATION CALL: (714) 964-5784

Registered trademarks: Z-80H, Zilog Inc. TurboDos, Software 2000, Inc. J
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Basic Computer Games, edited by
David Ahl, is a great collection of 101 fascinat
ing game programs, all written in easy-to-use
Microsoft® BASIC. Play Craps, Combat,
Lunar LEM Rocket, Boxing, Bowling—and 96
others. With introduction, notes on Microsoft
BASIC, and conversion table for other
BASICs.

More Basic Computer Games,
edited by David Ahl and Steve North, is a
challenging sequel with-84 exciting new
games. Complete with sample runs, program
listings and illustrations. All games run in
Microsoft BASIC (conversion table included).

Moare Basic Computer Gamesalso available
in TRS-80® edition. Each volume is 8%4" x 117,
softcover, illustrated.

Only $7.95 each!

Reqgistered Trademarks: Microsoft: Microsoft Consumer
Products, Inc., TRS-80: Radio Shack Division of Tandy Carp.

For faster service,

PHONE TOLL FREE:
800-631-8112

(In NJ only: 201-540-0445)

Also available at your
local bookstore or computer store.

I_Creative Computing Press

Dept 39 East Hanover Avenue
Morris Plains, NJ 07950 FA2C

Sendme___ Basic Computer Games a1 $7.95*
plus $1.50 postage and handling each. #6C

Send me ____ More Basic Computer Games at
$7.85* plus §1.50 postage and handling each. #6C2
Send me ____ More Basic Computer Games,
TRS-80 Edition at $7 95* plus $1.50 postage and
handling each. #6C4

COPAYMENTENCLOSED $ o
*Residents of CA, NJ and NY State add applicable
sales tax. Qutside USA add $3.00 per order

[J CHARGE MY: (Charge and phone orders $10
minimurm.)

OAmerican Express OMasterCard [JVisa
Card No i — —__Exp. Date__
Signature S e
Mr./Mrs /Ms = T

(please print full name)
Address _ Apt
City/State/Zip

-

LD Send me a FREE Creative Computing Catalog. J
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Continued from page 88

characters.) With a little thought, you
can always choose nice names that are

also portable (Example 13b).

Example 13b:
int TheBrownQuickFox;
int TheGreyQuickFox;

These examples are only an indication
of the kinds of portability problems that
are often found in real C programs. You
can avoid problems by viewing the ma-
chine as an abstract entity, and not mak-
ing assumptions that depend upon actu-
al bit representations. With a little bit of
care, your software will be usable on a
wide range of machines. And if your
software is worth using more than once,
then it should be portable, since it’s
worth using on more than one
machine. o

Michael Tilson, Human Computing Re-
sources Corp., 10 St. Mary Street, Toron-
to ON Canada M4Y 1P9. As vice presi-
dent of technical development at HCR,
Mpr. Tilson has directed a number of
projects involving the creation of UNIX
environments and C compilers on 16-,
32-, and 64-bit processors.

Spending more time
searching for the
technology...

than using it?

DATA SOURCES
systematically organizes
all your DP options!

You'll cut your search time dramatically, because each two-

volume edition of DATA SOURCES gives you...

® Comprehensive details on 37,000 software, hardware,
and data communications products.

® 9,000 company profiles for instant access to product and
equipment manufacturers.

@ Four superbly organized indexes to help you locate all
your options quickly.

® At-a-glance charts for fast, efficient product comparisons.

e Complete, up-to-date information, revised every 90 days
to insure accuracy.

JUST CALL (800) 227-1617 ext. 251 TODAY!
(In California, call (800) 722-3543 ext. 251.)

We'll send your first 2 volume edition on a 30-DAY APPROVAL
basis and enter your year’s subscription to DATA SOURCES at just
$150...$60 off the regular cover price...for 4 quarterly editions.

DATA SSUECES
Leading the Industry in Information Management
P.O. Box 5845, Cherry Hill, N.J. 08034
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— il Whatever system
7o | you use, there’s
Eogl - W-M | plenty of UniPress
Software from our
product library
on systems running Unix

%:‘mf MASSCOMP
Version 4.1,4.2 ¢« System lll, V,
and V7, VMS & MS-DOS

VAX

VAX BSD 4.1
VAX BSD 4.2
VAX UNIX V
VAX UMS
VME0

NCR TOWER
POP-11
PYRAMID
PERKIN
ELMER

CYB
CHARLES
RIVER DATA
CODATA
FORTUNE

PRODUCTIVITY AIDS

* Emacs multi-window
extensible editor

* Minimacs-Emacs
without MLISP

* Phact Isam File
Manager

* /RDB — Relational
Database

* The Menu System

APPLICATIONS

¢ QCalc Spreadsheet

"e Lex Word Processing

* Leverage List
Processor

LANGUAGES

* Lattice C Native

e |attice C Cross to
MS-DOS

* Amsterdam C and
Pascal Compiler Kit

LISA SOFTWARE

e UniPlus + Unix
System V

* TOM Accounting

¢ Unify Relational
Database

s SVS Fortran,
Basic and Pascal

e Irvine ADA

* RM Cobol

* SMC Basic +

* plus products listed

Call or write our trained staff for more
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UniPress Software, Inc.

2025 Lincoln Highway, Edison, NJ 08817
201-985-8000 = Order Desk: 800-222-0550
(outside NJ) » Telex 709418

Mastercard and Visa

Trademarks of: UniPress Software. Inc.: Lattice, Inc.; Altos Computer; Apple Computer: Apollo Computer. Western Electric: Callan; Cyb: Charles River Data Systems: Fortune Computer: Gould: Hewlett Packard:
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Symbelic
debugying
for MS-D0S/
PG-DOS

by Michael Olfe
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here are times in the
development of any
program when it
doesn’t work. First,
you suspect the
compiler, the oper-
ating system, and
the hardware of not
working properly. Then, you go back
and look at your own code, and make it
a little better, but the bug still doesn’t go
away. Either you prove beyond a shad-
ow of a doubt that Microsoft has a bug
in their operating system, or you find
out what’s wrong with your code. To
settle these issues, you reach for that
modern-day leveller, the debugger.

What is a debugger?

Most of the time, the debugger
finds that your code wasn’t so perfect af-
ter all, because it wasn't doing what you
thought it was. Maybe the hardware
didn’t work the way you thought it did,
or the way the documentation said it
did. Maybe you just coded it wrong and
the compiler accepted it. Whatever it
was, the magnifying glass of a debugger
helps to make the problem clear.

My search
Way back in 1978, when CP/M

was the dominant microcomputer oper-
ating system, my favorite debugger was
one called BUG, and its little brother
MuBug, from Phoenix Software Asso-
ciates. BUG had no problem with Octal
(used in some still-extant prehistoric
listings), Binary, Decimal, or Hex—you
could enter data into memory or read it
out in any of those radices. BUG also
loved multiple breakpoints with
ANDed and ORed conditionals, e.g.
“Break anywhere if memory location 55
goes above 100 hex AND the HL regis-
ter is pointing to it OR the Program
counter goes above EO00 OR the parity
flag changes.” The manner of represent-
ing this statement might have been a lit-
tle arcane (it went something like:

"0,( ((@M>55) & (HL=55)) |
(PC>E000) | (P=I!P))'",

if I remember rightly). But one got ac-
customed to it. In several years of using
BUG I never saw anything that made
me even consider changing.

Then along came the IBM PC and I
went back to primitive tools like DE-
BUG. I was so debased that when DE-
BUG version 2 came along with PC-
DOS 2.0, and included an assembly
command, I actually felt grateful. Al-
though products like Trace86 and
Codesmith reminded me of what a glo-
rious thing a good software debugger




can be, I still yearned for the real
thing—BUG on the IBM PC.

Of course, you can’t go home again.
Phoenix Software Associates has re-
leased a debugger for the IBM PC/XT,
TI Professional, Wang Professional,
and DEC Rainbow that has all the pow-
er of BUG, but doesn’t look much like
it. The new product, Pfix86, is easier to
use and more powerful. It is not BUG
reincarnated, but recreated. On the PC,
Pfix86 is faster, friendlier, and more
powerful than BUG was on CP/M. It
has also been given additional hardware
support and support for high-level lan-
guage debugging.

Software vs. hardware debuggers

Pfix86 is a software debugger,
which means it will not set breakpoints
in ROM, although it will trace through
ROM. It will not allow you to break if
interrupts are disabled, nor is it the best
tool for heavy debugging of interrupt-
driven code—for this you should inves-
tigate the more expensive hardware
debuggers. But if you are looking for a
software debugger that is fully featured,
Pfix86 is worth considering.

It offers in-line assembly, symbolic
debugging of normal or overlayed pro-
grams (Pfix86 Plus), multiple windows,
dynamic breakpoints, user-controlled
data formatting, multiple radices, and
absolute disk sector reads and writes.
All this in 60K, which leaves room even
in a small system for debugging large
programs.

Plix86 displays

When you run Pfix86, it first di-
vides the display into STACK, CPU,
DATA, FILE, PROGRAM, and
BREAKPOINT windows, as shown in
Figure 1. Pfix86 uses the IBM PC
graphics characters to draw the win-
dows, arrows, and non-ASCII bytes in
the DATA1 window, so the actual
screen is more readable than the one
represented here. Highlighting and un-
derlining are used to mark the current
window, current data bytes, current in-
struction, and breakpoints.

The default sizes of these windows,
and other default information, is set in
an ASCII configuration file which can
be edited or created with any editor.
The configuration file can also specify
whether Pfix86 should output to the
color, monochrome, or default monitor.
If you have two monitors on your PC,
you can use one for the application
code’s screen output and the other for
Ptix86’s screen output. Even with one
monitor, Pfix86 will prevent the appli-
cation from overwriting the debugger
display (see below). Pfix86 reads the
configuration file named PFIX.CFG if
no such file is named on the command

line. Otherwise, it takes the information
from the named file.

The DATA, FILE, PROGRAM,
and BREAKPOINT windows can be
shrunk to a minimum of one line, or
grown to fill the maximum remaining

space. They are ‘tiled,” not overlapping
windows, and their relative positions on
the screen cannot be moved.

When you are not in the menu sys-
tem, but executing a command or trac-
ing, the second screen line displays
status information. The Evaluate ex-
pression command, for example, will
display the value of the expression on
line 2. Line 2 displays the current in-
struction’s effective address and con-
tents. Hence, if the DS register con-
tained 0, the BX register 0200, the SI

register 0100, if the contents of memory
location 0300 were 0200A. and the cur-
rent instruction in the program window
were MOV AX,[BX+SI], then
DS:0300 = 0200A would be displayed
on line 2. Instructions which use other
segment registers or segment overrides
are properly handled.

The disassembled listing in the pro-
gram window makes use of WORD
PTR and BYTE PTR prefixes to clarify
the size of an operand.

Plix86 commands

When a program does more, it has
more commands, and keeping track of
all the commands can become a prob-
lem for the user. Lotus 1-2-3 divided its
commands into discrete menus with
submenus, and Pfix86, with more than
65 distinct commands, has adopted the
same approach. A complete list of all

" Pfix86 commands appears in Table 1.

Pressing F1 causes the main Pfix86
menu to appear on the top two lines of
the screen as shown in Figure 2. The
current selection is highlighted, with a
list of subcommands below. There are
two ways to select a command:

1. Use the space key or the arrow
keys to highlight the command, then
press Enter to select the command.

2. Press the first letter of the com-
mand to highlight and select it.

This method of selecting com-
mands is a good combination of ease-of-

use and speed of operation. Though the

PF1X86-FLUS rev. 1.02 Copyright(c) 1984 Phoenix Software Associates Lid.

A:0 C:D P:0 S:0 [+-BREAKPOINT

e e ++-DATAL -——- +
| 1818:0012 04E2 11 1817:0000 CD 20 0D 00 00 OD 00 00 * *%x¥¥x |
| 1818:0010 0542 |1 1817:0008 OO0 00 0D 0O 00 OO 00 DD Ex¥¥*xxs |
| 1818:000E 028C || 1817:0010 0O 0O OO 0O 00 00 00 D0 ¥x¥x¥zsx |
| 1818:000C FOOD |+-FILE S e b +
| 1818:0008 FFFO 11 I
| 1818:0008 9A0D |+-PROGRAM pi e s +
| 1818:0006 0000 11=>1B17:0100 & PUSH DI I
| 1818:0004 0000 II 1817:0101 356 - PUSH S1 I
| 1818:000F 0297 11 1817:0102 55 FiSH BP 1
| 1818:0000 20CD I1 1817:0103 CD21 INT 2 1
1=x1818:0FFE 7C21 |1 1817:0105 SY0ERCR8 MOV [BBBLI,CX |
=P +1 1817:0109 8915BER8 AOV  [BBBE1,DX |
| AX=0000 BX=0000 11 1817:0100 3D roP B¢ |
i Cx=0000 DX=0000 1 1817:010E €B RETF e |
| SP=0000 BP=0000 |1 1817:010F 0000 ADD [BX+511,AL |
| SI=0000 DI=0000 |1 1817:0111 0000 ADD [BX#SI1,AL |
| CS=0000 DS=0000 I 1817:0113 0000 ADD [BX+SI],AL |
| S5=0000 ES=0000 {1 1817:0115 0000 ADD [BX+S11,AL |
I IP=0000 T:0 Il 1817:0117 (0000 ADD [BX#SI1,AL I
| +
i

2:0 D0 I:1 030 11 0O:

- —

Figure 1. Pfix display, broken into Stack, CPU, Data, File, Program, and Break-

point windows.
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Continued from page 93

menus go as deep as three layers, no
command requires more than four key-
strokes. The Breakpoint Set command,
for example, can be accomplished by
typing “ <F1 > BS”. A single keystroke
—F10—will set a breakpoint at the cur-
rent location in the Program window,
and there are many other such key-
stroke shortcuts for commonly used
commands. The ESC key always backs
up one menu level, so there is no getting
lost deep inside the menu tree and for-
getting where you are.

At the root menu level, the ESC
key gives a list of the function key com-
mand shortcuts, a nice enhancement to
the Lotus-like menus (see Figure 3).

The in-line assembler is very close
to the MASM assembler provided with
MS-DOS. I noticed only two differ-
ences: the use of WO and BY prefixes to
state the size of an operand, and the
disallowal of constructs like PUSH
12[BP] (this must be written PUSH
[BP+12]). The assembler automatical-
ly generates short, near, or far jumps,
whichever is appropriate.

A nice feature of Pfix86 is the flexi-
bility it allows in byte lists. Byte lists can
be used with the Memory Set and Mem-
ory Find commands, or to enter data di-
rectly into the byte display areas of the
Data or Program windows. A byte list
can be a free mixture of hex bytes, as-
sembler instructions, and character
strings. The following is a valid byte list:

OFF 'This is a message’' 0

(CMP AX,20)

Character strings use single or dou-
ble quotes, and doubling is used to insert
the quote character in the string.

Data entry can be done at any time
in any of three radices: hex, octal, or
decimal. The radix can also be set for
output to hex, octal, decimal, or binary,
but Pfix86 does have a bias for hex. If
you set the output radix to binary, for
example, immediate operands and ex-
pressions will be displayed in binary,
but the byte displays in the Program
and Data windows will be in hex. The
Data window can be selected to display
in Word, Byte, or Long Word formats,
but its data is always displayed in hex.

Pfix86’s ability to go directly to the
I/0 ports is invaluable when you are
working with unknown or poorly
documented hardware. Often, a few INs
and OUTs with the ports can uncover
critical information. Similarly, being
able to see what the program actually
wrote to the disk, and repair it if neces-
sary, is far more convenient than using
an external disk editor.
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Table 1. List of Pfix86 commands

The commands are presented as
a menu tree. The indented com-
mands are submenus of the com-
mand at the previous level of indenta-
tion. Thus, Breakpoint Enable Single
is @ command reached by selecting
Breakpoint, then Enable, then Single,
by typing BES. Where necessary, the
command is explained in

parentheses.
Breakpoint
Clear Initialize
Disable Enable
All All
Single Single
Set Temporary
Disk

Disassemble (Disassemble to
disk)

File (Read a text file into
the file window)

Get (Read data from
absolute disk
sectors)

Load (Load a COM or
EXE program
from disk)

Name (Set the filename to
use for subsequent
Disk Read/Write
operations)

Put (Write data to
absolute disk
sectors)

Read (Read data from file,
with optional
offset)

Write (Write data to file,
with optional
offset)

Evaluate
Format Data .

Address (Set the DATA
window to display
hex data in
segment:offset
format)

Byte (Set the DATA
window to display
hex data as
individual bytes)

Long (Set the DATA
window to display
hex data as long
words)

Word (Set the DATA
window to display
hex data as words)

1I/0

In (Word from port)

Out (Word to port)

Read (Byte from port)

Write (Byte to port)

Memory
Clear Move
Find Set
Program

Arguments (Set command line)

Execute (Program name,
command line)

Go (Execute, starting at
address)

Proceed (Trace, skipping
loops)

Restart (Continue after
break)

Symbol

Add (Add a symbol to the
symbol table)

Initialize (Remove all symbols
from symbol
table)

List (List all symbols in
symbol table to
screen)

Size (Set maximum
display length of
symbols)

Trace (Execute single
instruction)

Quit

Yes No
Radix

Binary Hex

Decimal Octal
Screen

Application (Show application
program screen’s
current
appearance)

Color (Send Pfix86 output
to color monitor)

Mono- (Send Pfix86 output

chrome to monochrome
monitor)

No update (Do not update
application
program screen)

Update (Update application
program screen)

Tracing

Clear (Set one or more
software
interrupts not to
be traced)

Disable (Disable all interrupt




tracing)

Enable (Enable all interrupt
tracing)

Set (Enable one or more
software
interrupts to be
traced)

Window

Address (Set origin address of
DATA,
PROGRAM,
STACK, FILE, or
BREAKPOINT
window)

Change :

Break-  (Select BREAK-

point POINT window

as current
window)

CPU

Data

File

Program

Stack

Exchange (Same as F3 key
described in
article)

Subwindow

Add (Add a subwindow
to current DATA
or PROGRAM
window)

Next (Same as ALT F4
described in

‘ article)

Remove (Remove last-
created
subwindow)

Pfix86 supports DOS 2.x path-
names. Filenames can be fully specified
(i.e., A:\ROOT\SUBDIR1\SUB-
DIR2\FILE). If the filename does not
include a path, Pfix86 will search the
current DOS path for the file.

Pfix86 breakpoints

There are 10 temporary break-
points and 10 permanent breakpoints in
Pfix86. Temporary breakpoints always
cause the program to stop uncondition-
ally the first time they are reached, and
then they disappear. Permanent break-

points can cause a program to stop, an-
other breakpoint to be enabled or dis-
abled, or an address to be called. In
addition, they can have a count and a
conditional expression. The count is
decremented each time the breakpoint
is reached. When the count reaches
zero, the break is taken and the count
reset to one, allowing re-use of the
breakpoint. The conditional expression
can be of arbitrary complexity.

The address associated with a
breakpoint can be specified as a com-
plete segment:offset, offset from the cur-
rent CS, or made “global”. “Global”
means that the condition will be tested
at each instruction. This makes it possi-
ble to monitor memory locations which
you suspect are being clobbered by the
application code.

Pfix86 uses the same operator sym-
bols used in the C programming lan-
guage, (excluding + + and —), and
uses them as C does in expressions.

[COUNTER]>500 && [COUNTER<1000]
|| [COUNTER]==10

evaluates exactly as it would in C. This
expression can be used as the condition
for a breakpoint, as in:

BS O -
[COUNTER<1000] ||

3 S [COUNTER]>500 &&
[COUNTER]==10

The commands, broken down, are:

B Breakpoint—chooses *‘Break-
point ” from menu of commands

S Set—chooses “Set” from “Break-
point” submenu

0 Breakpoint #0

* When used as an address, *
means “‘global”, i.e., test the breakpoint
condition at the end of every instruc-
tion, and if true, break.

3 The breakpoint count. Break the
third time breakpoint condition is met.

§ What to do when the breakpoint
condition is met. *'S” means stop execu-
tion. Other actions which can be taken
on breakpoint are: Enable another
breakpoint, Disable another break-
point, and Call an address.

Symbolic debugging

There are two versions of Pfix86:
Pfix86 and Pfix86 Plus. Pfix86 Plus al-
lows symbolic debugging of EXE files

€B0BreshpointéRO Disk Evaluste Format 1/0 Memory Frograe Quit Screen

Tracing Window

Clear,Disshle,Enable, Initialize,Set, Tenporary

Figure 2. The main Pfix menu as it appears on the two lines of the screen.

that have been created with recent ver-
sions of the Phoenix linker Plink86.
Plink86 appends a symbol table to the
end of the EXE file. Pfix86 Plus reads
this table into memory and allows the
use of symbols wherever normal expres-
sions are allowed. If you have never
used a symbolic debugger, consider the
differences in readability of the two
code fragments listed in Figure 4.

Using symbols as expressions is
also a great timesaver. For example, you
can set a breakpoint at any label by typ-
ing its name followed by the F10 key.
You can see the value of a symbol at any
time by evaluating it—just type its name
and the F8 key. Similarly, symbols can
be added and used freely in arithmetic
expressions. At any time, the complete
list of symbols can be displayed, added
to, changed, or erased. Or, you can
write out the current disassembly to a
file that includes symbols.

Symbols can also be useful in con-
junction with the file window. Suppose
you are debugging a program that was
written in C. Load the C source code |
into the file window, and the EXE file
into the program window. As you step
through the EXE code, you can position
the file window to show the original
source code that corresponds to your
object. Since the symbols in the source
and the disassembly are the same, you
will find it possible to debug completely
on the screen, without referring to a list-
ing. This approach is particularly useful
when you are looking for places to opti-
mize in assembly language.

One particularly impressive feature
of Pfix86 Plus is that it will allow you to
use symbolic debugging with overlays,
whether or not the overlay you’re refer-
encing is in memory. The debugger
keeps track of the overlays and brings
them in when they’re needed.

Documentation

You can read through Pfix86’s doc-
umentation in 20 minutes and learn all
you have to know to use the program.
Or, you can fire up Pfix86 and refer to
the documentation to work through the
sample debugging session printed in the
back. This sample will teach you 90% of
what you need to know to use Pfix86, in
about 10 minutes. The manual is clear,
concise, and presents all necessary in-
formation in the proper order. It doesn’t
tell you anything you don’t want to
know, and tells you everything you have
to know. With a table of contents, glos-
sary, and index, the Pfix manual is also
nicely produced and bound into an
IBM-size binder. Something must be
happening to the software business—a
debugger manual more professional
than most wordprocessing manuals
were only a couple of years agol!
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64K S1 00 STATIC RAM

$1 99 KIT :'

NEW!

LOW POWER!
RAM OR EPROM!

BLANK PC BOARD
WITH DOCUMENTATION

—— FEATURES:
SUPPORT ICs + CAPS * Uses new 2K x 8 (TMM 2018 or HM 6116) RAMSs.
$17.50 * Fully supporis IEEE 696 24 BIT Extended

o i 9 imately 500 MA.
* raws only approximately i
FULL SOCKET SET * 200 NS RAMs are standard. (TOSHIBA makes

$14.50 ;yggolg%:?é;%g':w NS. FOR YOUR HIGH
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NEW IEEE 696 S100 AND ENTIRE BOARD).
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FOR 56K KIT $185 any possible mnﬁlcll with your system monitor,

disk controller, etc.
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256K S-100 SbLID STATE DISK SIMULATOR!

WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS

AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE

WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

FEATURES:

« 256K on board, using + 5V 64K
DRAMS.

* Uses new Intel 8203-1 LS| Memory

18 il ; = Controller.

= gl * Req only 4 Dip Switch

Seloctable 1/O Ports.

% * Runs on B0B0 or Z80 $100 machines.
' * Up to B LS-100 boards can be run

i i 4 together for 2 Meg. of On Line Solid

d : State Disk Storage.

acanara-smg=g % Provisions for Battery back-up.

+ Software to mate the LS-100 to your
CP/M* 2.2 DOS is supplied.

* The LS-100 provides an increase in
speed of up to 7 to 10 times on Disk
Intensive Software.

o

BLANK PCB * Compare our price! You could pay
" up to 3 times as much for similar
(WITH CP/M* 2.2 Bokeds.

PATCHES AND INSTALL
PROGRAM ON DISKETTE) $ 3

SR Q95
69 #LS-100 (FULL 256K KIT)

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TOMAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES.

FEATURES:

+ Uses a ZBOA and 6845 CRT
Controller for powerful video
capabilities.

RS232 at 16 BAUD Rates from 75
to 19,200.

24 x "" standard format (60 Hz).
Optional formats from 24 x 80

(50 Hz) to 64 lines x 96 characters
(60 Hz).

Higher density formats require up to |
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.

* 3 Terminal Emulation Modes which
are Dip Switch selectable. These
include the LSI-ADM3A, the Heath

*

*

*

*

BLANK PCB WITH 2716
H-19, and the Beehive.
+ Composite or Split Video. CHAR. ROM, 2732 MON. ROM
+ Any polarity of video or sync.
* Inverse Video Capability. $5995
+* Small Size: 6.5 x 9 inches.
* Upper & lower case with descenders. SOURCE DISKETTE - ADD $10
* 7 x 9 Character Matrix.
* Requires Par. ASCII keyboard. SET OF 2 CRYSTALS - ADD $7.50
WITH 8 IN.

SOURCE DISK! 1 29 (COMPLETE KIT,

(CP/M COMPATIBLE) # ZRT-80 2K VIDEO RAM)

Digital Research Computers

P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 225-2308

TERMS: Add $3.00 postage. We pay balance. Orders under
$15 add 75¢ handling. No C.0.D. We accept Visa and Master-
Card. Texas Res. add 5% Tax. Foreign orders (except Canada)
add 20% P & H. Orders over $50 add 85¢ for insurance.

CIRCLE 25 ON READER SERVICE CARD

i ! Continued [from page 95

L:CAND 27QRIGIN J:EXCH 4:WINDOW 5:TRACE 4:PROCEED 7:GO 8:EVAL
7:SCREEN 10:BKPT :

k1 displays the wain coewsand w=nu, as described
above,
2 sets the origin of & display window. To set ihe

PROGRAN window to display & disassembly from
location 200, you would type "200<F2>". The DATA
and STACK window origins can also be set,

F3 changes to another area in 3 window. This key
togyles hetwesn the byte displays and their ASCII
or a3ssembly source in the DATA and FROGRAM
windows. Byte, word, long word, or string valuss
can be entered directly into the byle display
portions of the DATA or PROGRAM windows.In the
STACK window, F3 changes the order of the listing
frow high-to-low to low-to-high stack addresses.

F4 cycles through the DATA, FPROGRAM, BREAKFOINT,
CPU, and STACK windows, u3king =ach one in turn
the active window.

ALT F4 Selects the next sub-window. There way be any
nusker of FROGRAM or DATA windows, but only one
FROGRAN 2nd one DATA window can be displaysd st 3
tiwe. If you are monitoring different areas of
code and data, you can set differsnt  subwindows
on each ares, and toggle betuwsen  these
"subwindows” with the ALT-F4 key.

Fa Causes 3 single-step trace.

Fé Traces one instruction, skipping atl LOOPs,
JCXIs, REFs, CALLs, and INTs.

F7 Continues execution after a brezkpoint, or starts
execution after a progras has been loaded.

F8 Evaluates an expression. To see the value of
[BX+S13-0CDF, type "[BX+SII-OCDF<F8>", Since the
value is displayed in the current radix, F8 can
also be used for quick radix conversions. If the
current radix is hex, typing "20.<F@X" will
display 014, which is the hex value of 20
deciual. .

Fy Shows the zpplication program screen. PFix-B6
traps the screen oulput of any progras running
under its conirol. Thus, 2 prograe which does
screen output will not  overwrite the Pfix-84
windows, but you can see what its screen looks
like a3t any time by pressing F9.

F10 Toggles 3 tesporary bregkpoint st the current
instruction in  the FROGRAN window.  The
brezkpoint is warked in the PROGRAM window by an
asterisk.

Figure 3. A list of function-key command shortcuts.
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At Last!

The Premier
Data-Comm
Packaﬁe
from the
CP/M World
iSs Now

Available for
MS-DOS &
CP/M-86

MITE allows access

to virtually any infor-

mation utility such

as CompuServe

and Dow Jones.

MITE can exchange

files with a large

number of main-

frames and micro-

computers. MITE is

pre-configured for

over 100 microcomputers and supports
most popular modems. MITE features an
easy-to-use menu system and supports
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e nss o MYCROFT
Tallahassee, FL 32303 LaBSINC

Mailing: P.O. Box 6045
Tallahassee, FL 32314 « Telephone (904) 385-1141

Dealer and distributor enquiries encouraged.
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DISK/COVERS

o FROM

MAIN/FRAMES $100

S INCLUDING
POWER SUPPLY

8" & 5"
WINCHESTER
& FLOPPY

—
BUILT LIKE
A TANK —
WONT

8" FLOPPY &
5" WINCHESTER
PLUS 10 CARDS

®
HnNnP>IOS

5" DISK/COVER
WINCHESTER/
FLOPPY

$150

2215
5100 MAIN/FRAME
5" WINCHESTER
& FLOPPY
PLUS 7 CARDS §

 PONC~0DZP>rn—

100
STANDARD
MODELS

YOU NEED?

CALL Write or callfor our brochure which includes
& ourapplication note: “Making micros, better
oo than any ol' box corhputer.”

—INIEGIRAND

RESEARCH CORPORATION
8620 Roosevelt Ave./Visalia, CA 93291
209/651-1203

We accept BankAmericard/Visa and MasterCard
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Continued from page 96
Limitations

Every debugger has limitations,
and it is to Phoenix Software’s credit
that a chapter in the manual is devoted
to explaining Pfix86’s limits clearly.
The limitations are mainly due to the
fact that Pfix86 allows free access to all
memory locations, disk sectors, and I/0O
ports in the system. The manual warns
against overwriting the FAT sectors on
the disk, writing over the DOS interrupt
vectors, or writing to the disk control-
ler’s I/0 ports—all are likely to make a
cold boot necessary.

Another limitation is part of the de-
sign of every software debugger. On the
8086/88, all software debuggers use one
of the interrupt vectors for trapping.
Pfix86 uses Interrupt 1 for tracing and
Interrupt 3 for breakpoints. Programs
which set these interrupts will cause
Pfix86 to loose control. There is no
mechanism for changing vectors.

succession, without running out of
memory. The current version of Pfix86
requires you to manually do a DOS call
47 in order to run COMMAND.COM
from within Pfix86.

® Currently, only one data format
applies to all DATA windows and
subwindows. It would be more useful to
allow each window to have a different
format—one data window could then
display byte format, while another
could display long word format.

Summary

Pfix86 supplies the software devel-
oper with all the functionality required
for debugging the vast majority of code.
Its attention to ease-of-use and key-
stroke shortcuts means shortened de-
bugging time, and the inclusion of sym-
bolic debugging in a standard MS-DOS
environment is a significant advantage.
While some improvements could be
made in Pfix’s consistency in the use of
radices and symbols, these are features
which are hard to find at all in any other

SAVEREGS:
PUSH CX FUSH CX
PUSH  SI PUSH ST
FUSH DI FUSH DI
DIALUP:
CALL  FAR DRAWSCREEN CALL 3146:00C3
CALL  FAR DIALNUNBER CALL 3159:0005
CALL  FAR SENDLOGON CALL 182C:8ESD
LOOP:
CALL  FAR CHECKLINE CALL 3159:0014
CALL  FAR CHECKKBD CALL 30CC:0083
CALL  FAR UPDCLOCK CALL 314470084
JAP - LOOP JHP  00A9

Figure 4. Two code fragments showing symbolic names and hex addresses.

The basic design of Pfix86 makes it
pleasurable and efficient in use. Its flaws
are sins of omission rather than design
flaws. Here’s a nitpicker’s list of en-
hancements for the next version:

® There is no simple way to append
symbols that you’ve added by hand in-
side Pfix86 to the symbol table on disk.
All you can do is disassemble the whole
program to disk.

® The use of symbols in the PRO-
GRAM window should be extended to
immediate loads as well as JUMPS and
CALLS.

® There should be a command to
free all available memory. This would
simplify the running of a copy of
COMMAND.COM inside Pfix86, to do
DIR, REN, etc. It would also make it
easier to debug multiple programs in

similar product. Pfix86 in its current
incarnation is an advance over most
software debuggers available for MS-
DOS/PC-DOS.

Pfix86, $195. Pfix86 Plus (all fea-
tures of Pfix86 plus symbolic debug-
ging), $395. Plink86 (required for sym-
bolic debugging with Pfix86 Plus), $395.

Requires DOS 2.x. Special version
needed for DEC, TI, and Wang
machines.

For more information, contact
Phoenix Software Associates Ltd., 1416
Providence Highway, Suite 220, Nor-
wood, MA 02062 (800) 344-7200. In
Massachusetts, (617) 769-7020 o
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Michael Olfe, 400 Rutgers St., Rock-
ville, MD 20850

" NEW FEATURES )

(Free update for our early customers!)
e Edit & Load multiple memory
resident files.
¢ Complete 8087 assembler
mnemonics.
e High level 8087 support.

Full range transcendentals
(tan, sin, cos, arctan,
logs and exponentials)

Data type conversion and
110 formatting.

e High level interrupt support.
Execute Forth words from with-
in machine code primitives.

e 80186 Assembler extensions for
Tandy 2000, etc.

e Video/Graphics interface for
Data General Desktop Model 10

H%O RTH

e Fully Optimized & Tested for:

IBM-PC IBM-XT IBM-JR
COMPAQ EAGLE-PC-2
TANDY 2000 CORONA

LEADING EDGE

(Identical version runs on almost all
MSDOS compatibles!)

e Graphics & Text

(including windowed scrolling)
¢ Music - foreground and
background
includes multi-tasking example
Includes Forth-79 and Forth-83
File and/or Screen interfaces
Segment Management Support
Full megabyte - programs or
data

e Complete Assembler
(interactive, easy to use & learn)

¢ Compare
BYTE Sieve Benchmark jan 83
HS/FORTH 47 sec BASIC 2000 sec
w/AUTO-OPT 9 sec Assembler 5 sec
other Forths (mostly 64k) 70-140 sec
FASTEST FORTH SYSTEM
AVAILABLE.
TWICE AS FAST AS OTHER

FULL MEGABYTE FORTHS!
(TEN TIMES FASTER WHEN USING AUTO-OPT!)

HS/FORTH, complete system only: $250.

E Visa Mastercard Q

Add $10. shipping and handling

HARVARD
SOFTWORKS

PO BOX 339
HARVARD, MA 01451

\_ (617) 456-3021

CIRCLE 87 ON READER SERVICE CARD ~
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has more

than You Th

Learmn what
PROMPT can do

by Charles Petzold

100 Microsystems November 1984

e usually
think of using
a disk operat-
ing system
rather than
programming
it. But DOS,
on most of to-
day’s computers, offers many powerful
and often overlooked programming
tools. PC DOS 2.0 and later, for exam-
ple, lets you change the system prompt
to specify anything you like to replace it.
Consider the following:

Enter a DOS command ==>

Not impressed? Perhaps not, if
that’s all the command could do, but
this command can do much more than
put a substitute for A > on the screen. It
can also:

® Display the time and date

¢ Display the current directory
path (for tree-structured directories)

® Put this information anywhere
on the screen

® Change the color/graphics dis-
play mode and color (or monochrome
display attributes)

® Redefine the keyboard.

It’s all a matter of understanding

PROMPT, and the intricacies of DOS.

The PROMPT syntax

The PROMPT command is de-
scribed on pages 10-18 through 10-20 of
the DOS manual. However, as the man-
ual indicates, it is an internal rather
than an external command. The general
format of the command is:

PROMPT prompt-text

where prompt-text stands for a wide
range of commands. Executing this
command in DOS makes the text fol-
lowing the word PROMPT the new sys-
tem prompt, until you change it or boot
up again. Only one blank between
PROMPT and the prompt-text will be-
come part of the prompt, but any num-
ber of trailing blanks following the
prompt-text (before you press the Enter
key) are included.

The word PROMPT, with no
prompt-text following, resets the system
prompt to the default drive and right
angle bracket—what we are accus-
tomed to seeing.

How long can the new prompt be?
Normal command processing accepts
strings of 128 characters, including the
final return. This rule would allow a
prompt of 120 characters (128 minus 6
for the word PROMPT, 1 for the space
after the word PROMPT, and 1 for the




after the word PROMPT, and 1 for the
final Return). It is possible to create a
longer prompt if the command is a line
in a batch file.

The prompt becomes part of the
command processor’s environment.
The environment memory (and hence
any prompt that you set) can be viewed
with the SET command if you include
no parameters. If you have executed any
programs that remain in memory (such
as MODE, PRINT, ASSIGN, or
GRAPHICS), you may have limited
your environment storage. Using a long
prompt may prevent you from specify-
ing a long path name. Usually, the mes-
sage OUT OF ENVIRONMENT
SPACE results, but I've also encoun-
tered crashes with no messages when at-
tempting to set long prompts.

Meta-strings ;

Certain characters cannot be used
directly in prompt-text. These charac-
ters are the angle brackets, * <’ and * >,
the equal sign, ‘=", and the vertical bar,
‘. DOS uses these characters for other
things, such as redirection of standard
input and output. The equal sign works
if it is not the first character of the
prompt. Spaces, commas, semicolons,
and equal signs are all ignored when
they are the first character of the string.

To use such characters in the
prompt, you can define meta-strings to
take their places. These meta-strings
consist of a dollar sign, ‘%", followed by a
letter or symbol. The letter may be up-
per or lowercase. The PROMPT meta-
strings are shown in Figure 1. To use the
right angle bracket, for example, enter
the meta-string $G. Thus, the command

PROMPT Enter a DOS Command--$G

causes the prompt shown at the begin-
ning of this article. Since the dollar sign
is used for these meta-strings, it takes
two dollar signs to put one in a prompt
display.

If you want to create a prompt that
begins with a blank, comma, or semico-
lon, you must begin the string with a
null character. Null characters are cre-
ated by combining a dollar sign and any
character not used for any other meta-
string, such as X. For a prompt that be-
gins and ends with three blanks, try

PROMPT 8X System Prompt $X
Note the three spaces after the first $X
and before the second.

For a noisy prompt, type Ctrl-G in
the prompt-text. It will appear on the
screen as ~ G. But instead of showing up
when the prompt is displayed, your PC
will beep. This beep can be used as a sig-
nal that a long DOS job is done.

Displaying system information

The second group of meta-strings
displays current information about the
system. These allow you to show the
current default drive (the normal
prompt), the current directory path (if
you are using tree-structured directo-
ries), the date, time, and version
number.

The current directory path is what
the CHDIR (or CD) command pro-
duces without parameters; the version
number is the text that the VER com-
mand displays. For instance, the
command

PROMPT $P$G
will display
A\>

if drive A: is your default and you are in
the root directory. If you are not in your
root directory, then the directory path
will be displayed:

A:\NLEVEL1\LEVEL2>

The above display gives you a con-
stant visual reminder of the current di-
rectory path, but the system must access
the disk before displaying a directory-
path prompt. This may cause a delay,
depending on how deeply embedded in
subdirectories you are. If your default
drive is a diskette rather than the fixed
disk, this frequent disk access may be
annoying.

Other meta-strings position the
cursor as part of the PROMPT. The
cursor can be backspaced (with an era-
sure), or a carriage return/linefeed can
send the cursor to the beginning of the
next line. g

The $H meta-string backspaces
and deletes a character. You may want
to combine this feature with the time

display to get rid of the hundredths-of-
seconds. For instance, the command

PROMPT $TSHSHSHSG
will produce the prompt:
10:52:30>

Three more $Hs will get rid of the sec-
onds as well.

The meta-string $__ is a carriage
return/linefeed sequence. The new
prompt is displayed up to the $__, and
then the cursor drops to the beginning
of the next line, where anything after the
$__is displayed. The command

PROMPT OK§__

displays the same prompt you get in Ba-
sic—the OK prompt—and waits for in-
put on the next line. This prompt may
not be a wise choice since it looks like
Basic, but you're still in DOS. Similarly
confusing prompts should be avoided
unless you have a special application for
them.

Finally, the SE meta-string dis-
plays the ASCII Escape character
(Hexadecimal 1B). Normally, this char-
acter shows up on the screen as a tiny
left arrow. However, the ASCII Escape
character, with the help of the DOS
ANSIL.SYS file, opens up a whole world
of options with PROMPT.

The ANSI.SYS connection

ANSI.SYS was introduced in ver-
sion 2.0 and is described in Chapter 13
of the DOS manual. The file includes a
series of video control routines that be-
gin with an Escape code. Since
ANSILSYS assists DOS in driving the
display, it functions as a device driver—
also new in DOS 2.0—a concept cov-
ered in Chapter 14. These chapters are
two of the most arcane in the DOS man-
ual, but using ANSI.SYS with the
PROMPT command is simpler than
these chapters imply.

ANSI.SYS is loaded from a
CONFIG.SYS file when DOS is booted
and becomes a part of DOS. You can
create the necessary CONFIG.SYS file
with the COPY command. Type

copy con: config.sys

press the Enter key, then type

device = ansi.sys

and push Enter, F6 (or Ctrl-Z) for End-
of-File, and the Enter key again.

The boot disk must contain this
CONFIG.SYS file and the ANSL.SYS
file. Now, the $E meta-string gives you
the whole range of extended screen con-
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Continued from page 101

trol features documented in Chapter 13
of the DOS manual. ANSLSYS can in-
terpret any command string that begins
with an ASCII Escape character and ei-
ther position the cursor, move it
around, set display attributes and col-
ors, or redefine the keyboard.

Some of the more useful of these
screen control sequences are shown in
Figure 2. Notice that some characters
are uppercase and some lowercase. This
is an important distinction. ANSL.SYS
interprets uppercase and lowercase
characters differently.

Try something simple:

PROMPT SE[SSE[0:OHSTSE[KSE
[uUSN$G

It may not appear simple, but it is.
Every 3E meta-string is converted to an
ASCII Escape code when the prompt is
displayed, and thus indicates to the
ANSILSYS file that a control sequence
is present. The $E[s ANSLSYS string
saves the current cursor position so you
can put it back where it belongs after
moving it around the screen. Next,
$E[0;0H moves the cursor to position
0,0 on the display—the upper left-hand
corner. The $T meta-string prints the
time, while $E[K erases the rest of the
top line, $E[u restores the cursor, and
$N3$G prints the normal prompt.

When DOS tries to display this
prompt, the $E meta-string first sends
an Escape character to the screen.
ANSILSYS recognizes the Escape code,
intercepts the characters that follow,
and carries out the command. The time
display in the corner of the screen will
be updated only when DOS displays the
next prompt. In other words, it simply
indicates the time when DOS last dis-
played the prompt.

If this command doesn’t work and
you see some tiny left arrows on the
screen, then ANSLSYS probably hasn’t
been loaded. You can find out by using
the CHKDSK command to display the
amount of available memory, since
ANSLSYS is a load-and-stay resident
module.

Putting the time on the top of the
screen creates a primitive status line.
These status lines are fairly easy to cre-
ate and customize with the PROMPT
command, as long as you accept their
limitations. Put status lines at the top
rather than at the bottom of the display
so that, when the screen scrolls, the pre-
vious status line will roll off the top and
be replaced by the next one.

System status lines
Here’s a prompt that displays all
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available status information on the top
four lines of the display:

PROMPT SE[sSE[O0;OHSVSE[K
$_Directory:$P$E[K

$_Date: $D3E [K

$ Time: STSE[KSE[uSNSG

The $E[s saves the current cursor
position (to be restored later). The
$E[0;0H portion sets the cursor at line
0, column O (the upper left-hand cor-
ner). The $V meta-string prints the ver-

sion line, and the $E[K sequence erases
the rest of the line. The next three se-
quences begin with a carriage return/
linefeed ($__) so they’ll each have a line
of their own on the display. Spaces are
shown after Date and Time, so the in-
formation lines up nicely. Remember
that the $E[K erases the rest of the cur-
rent line. The cursor is restored from the
initial save by the $E[u sequence. Final-
ly, back where the prompt should be,
the $N3G sequence shows the familiar

Meta-String  Definition Special Characters

$B . The “:” character.

$G The *“ > character.

SL The  <” character.

$Q The *“=" character.

$% The “‘$* character.

System Information

$D The date (14 characters: 3 character day-of-week, blank, 2 character
month, dash, 2 character day, dash, 4 character year.)

5T The time (11 characters: 2 digit hour, colon, 2 digit minutes, colon, 2
digit seconds, point, 2 digit hundredths-of-seconds).

SN The default drive (1 character).

$P The current directory path of the default drive (begins with default

drive, colon, then a maximum of 63 characters of the path from the
root to the current directory).

5V The version number (currently prints 39 characters. *“IBM Personal
Computer DOS Version 2.00”).

Cursor Control
$H Backspace and erasure of the previous character.
i (underline) A carriage return and line feed sequence.
Other ASCII characters
SE The ASCII Escape character.
$X (where X is anything not used above) A null string.

Figure 1. PROMPT meta-strings.

Control String Definition .

CUP (Cursor position—sets cursor to the row and column substituted

ED (Erases whole display and homes cursor to upper-right hand

SGR (Set graphics rendition—see page 13-8 of the DOS manual,

S$E[7m will turn on reverse video; $E[0Om will go back to normal.)

Reassign Extended ASCII Keyboard Key # to the command string “s”

SE[s SCP (Save cursor position for a future RCP sequence)
SE[u RCP (Restore cursor position from a previous SCP sequence)
SE[#;#H
for the first and second # respectively)
SE[#A CUU (Cursor Up # positions)
$E[#B CUD (Cursor Down # positions)
SE[#C CUF (Cursor Forward # positions)
SE[#D CUB (Cursor Backward # positions)
SE[2T
corner)
SE[K EL (Erases from cursor to end of line)
SE[#;... #m
SE[O; #;"s”
;13p

more information.

Figure 2. Screen control sequence.

followed by a carriage return. See page 13-10 of the DOS manual for




default drive and right angle bracket.
For clarity these commands are shown
on separate lines, but in reality this
PROMPT sequence must be entered on
a single line.

If you'd like this status information
to stand out, try using reverse video or
some other attribute with the control se-
quences shown on page 13-8 of the DOS
manual. The $E[7m sequence turns on
reverse video. Anything that follows
will be printed black on green (on a
monochrome display). The SE[Om se-
quence restores normal video, unless
you want a// DOS displays in reverse
video. A $E[5m sequence makes char-
acters blink. If you have a color display,
you can switch background and fore-
ground colors.

If you leave out the version num-
ber, you can put the current directory,
date, and time all on one line at the top
of the screen, provided that your direc-
tory path is 10 characters less than the
maximum of 63.

My favorite prompt puts the date
and time in the upper right-hand corner
of the display in reverse video and re-
places the normal prompt with the cur-
rent directory path:

PROMPT $E[SSE[1;51HSE[KSE
[7m$D/$TSE[OmSE[uSPSG

Once you find a prompt you like,
put it in AUTOEXEC.BAT so that the
prompt will be set every time you boot
up. You can do this either by putting the
prompt directly in the AUTOEXEC.-
BAT file, or by putting the prompt in a
batch file (mine is called PROMPTST.-
BAT) and then putting the name of the
batch file in AUTOEXEC.BAT.

Keyboard Reassignment

An ANSLSYS command sequence
that permits keyboard reassignment is
described on page 13-10 of the DOS
manual. The general format of this con-
trol sequence is:

$E[key;definitionp

The key specification is either the
ASCII code in decimal for the key you
are redefining—*‘65" for capital A, for
example—or a zero followed by a semi-
colon followed by an extended ASCII
key number. Extended ASCII key num-
bers are used for keys that do not have
normal ASCII definitions. These in-
clude the function keys, cursor move-
ment keys, and some others. The defini-
tion specification is what the key will
become. This can be more than one
character long and may be specified in
pieces. The pieces are separated by
semicolons. They may be either ASCII
codes in decimal, or text in double quo-

tation marks. The keyboard redefinition
is terminated by lowercase p.

ANSL.SYS will store the reassign-
ment and use it when the redefined key
is pressed. Once a key is redefined, it
stays redefined until you change it or
boot up again. The PROMPT com-
mand that redefines a key can be used
only once. The key is then redefined,
and you can specify a different prompt
to control what is displayed on the
screen.

These keyboard reassignments will
not work in any program that bypasses
DOS to get keyboard information, such

-as the Basic interpreters. These pro-

grams go straight to the BIOS for their

keyboard information. You’ll have to
experiment with various programs to
find out which ones will accept the rede-
fined keys.

The redefined keys will be the one
most frequently used for DOS com-
mands, following the operating system
prompt. When you see the prompt, the
COMMAND.COM file is running, and
that program only uses DOS keyboard
information.

What keys should you reassign?
The function keys are your best bet. For
instance, if youhave a number of batch
files set up, you can define function keys
to run them. If you find yourself typing
the same command over and over, let a

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 Angei*, with LED power status
tndicator, automatically salequards dala
from blackouts, brownouts for just §495

New 800 watts "POWER ANGEI:
for large micro and minis or
multi-user systems.

Call for complete details,

RHELECTRONICS, INC.

“Fatents penaing, UL hsted, FCC approved, 240V/ 50 Hz
. Dealers and OEM inquines mvited.
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BIG DISCOUNTS
ON LITTLE BOARDS ™
& ACCESSORIES

e AMPRO™ LITTLE BOARDS-64K, Z80a, 2 ser.
ports, 1 parallel port, 5%" controller, with
CP/M™ 22andZCPR3 ........... from $329

e System Support PKG-cables, source code,

schematics, connectors & manuals . . . .. .. $99
e TEAC™ 55B DSDD 48tpi 4 ht drive. . . ... $195
e TEAC™ 55F DSDD 96tpi V2 htdrive ... ... $239
e TANDON™ 100-2 48tpi full ht drive ... ... $225
o [NTEGRAND™ Custom two drive cabinet w/§

amp power supply, connectors, etc. .. ... $199
e AEROCOMP™ one drive case & supply .. 865
e JUKI™ 6100 18cps daisy printer ........ Sd
e Certified Diskettes SSDD ........... $1.39

w/Lifetime Warranty DSDD ........... $1.99

VISA & MASTER CHARGE. Personal checks—
please allow 2 weeks. Shipped via UPS. Prices F.0.B.
Prairie View, IL. 5 day delivery on items in stock.

For additional information write or call:

Don Castella
DISKS PLUS

DISKS PLUS

15945 West Pope Bivd.

Prairie View, IL 60069 ¥
(312) 537-7888
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) To G You Thru.

Now the gard%are™
Applications Programmers
Toolkit provides everything

you need to increase your
C programming productivity.
APT" features:
0 File Handlers @ String Math
@ Direct Access © Screen Generator
@ Keyed Access @ Report Generator
@ Generic Terminal @ FIFO Que
Driver Routines i

Py
o
[

® String Handling ® Source Code
@ Manual On Disk (45 pages)
¢ Tutorial On Disk (33 pages)
@ Detailed Brochure on request

K&RVersion.......... $4956
BDSCVersion.......... $3956 \

Manual Only* ..........
*Manual Cost will be to APT™ purchase
price within 30 days ($10 re-stocking charge)

% Call: (800) 443-0100 Ext. 282 .

W

Ask for APT™ or Send Check To: ﬂ

Shaw x American Technologles
Box 648, Louisville, KY 40201

VISA, MasterCard (C.O.D. add 85) &
—

CIRCLE 22 ON READER SERVICE CARD
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PROMPT

Contmued Jfrom page 103
function key do the job.

You probably do not want to use
functions keys F1 through F6. These
keys have special meaning to DOS (See
Chapter 2 of the DOS manual). If you
think that leaves only four function
keys, guess again. The 10 keys are really
40 function keys, since they can be
pressed in combination with the Shift,
Ctrl or Alt keys. So, you actually have
34 function keys left if you don’t use F1-
F6. The extended keyboard numbers for
these keys are shown in Figure 3. If
that’s not enough, you can try using the
Alt key in combination with letters or
the top row of number keys. These are
also shown in Figure 3. Other possibili-
ties are noted in the Technical Reference
Manual.

If you want to define F7 to run a di-
rectory of the A: drive, type:

PROMPT $E[0;65;"Dir A:";13p

The entire prompt-text is used for
the keyboard reassignment, so nothing
is displayed on the screen after this
prompt sequence has been executed.
The prompt-text consists of an Escape
character, a left bracket, a zero (to indi-
cate the use of an extended keyboard
number), the number from Figure 3, an-
other semicolon, the redefinition, an-
other semicolon, a 13 (ASCII carriage
return), and a lowercase p which tells
ANSI.SYS that this sequence is a key-
board reassignment.

After the key has been reassigned,
you can type PROMPT without an ar-
gument to restore the regular prompt.
Pressing the F7 key causes the “Dir A:”
to be treated ds a command.

Reassign with batch files

You can reassign keyboard keys
more conveniently with a two-line batch
file called KEYDEFIN.BAT:

PROMPT S$E[0;%1;"%2 %3 %4"
PROMPT

;13p

The first line is the PROMPT com-
mand to reassign a keyboard key. The
percent signs followed by numbers are
replacable parameters of the batch file.
The second line restores the prompt to
normal. Instead of executing the
PROMPT command in the second line,
you may want to put in the name of the
batch file where your favorite prompt is
stored.

Note that the Echo feature must be
on for this file to work. DOS must actu-
ally try to display the prompt for
ANSILSYS to intercept it and reassign
the keys.

To use this batch file, try:

KEYDEFIN 66 DIR B:
This sets %1 to 66, %2 to DIR, %3 to
B:, and %4 to nothing, resulting in the
following set of commands:

PROMPT SE[0;66;"DIR B:";13p

Extended
Funct. Keyboard No.
Key Base Shift Ctrl Alt
F1 (59) 84 94 104
F2  (60) 85.:95 103
F3 (61) 86 96 106
F4  (62) B7. 097 107
F5 (63) 88 98 108
F6  (64) 89 99 109
F7 65 90 100 110
F8 66 o1 107 3]
F9 67 92 102 112
F10 68 935% 103:- 113
( ): Used for DOS line editing
Extended Keyboard
Top row of No. in combination
keyboard with ALT
1 120
2 121
3 122
4 123
S 124
6 125
7 126
8 127
9 128
0 129
130
= 131
Extended Extended
Keyboard Keyboard

Letter Number Letter Number
Key with ALT Key with ALT

A 30 N 49
B 48 o) 24
c 46 P 25
D 32 Q 16
E 18 R 19
F 33 S 31
G 34 37 20
H 35 U 22
I 23 v 47
J 36 w 17
K 37 X 45
L 38 Y 21
M 50 Z 44

Figure 3. Extended keyboard num-
bers for F7-F10.




PeLADA
e o R S
LEAL EI NG IR
The first full featured word processor for the IBM personal computer capabie of

producing all mathematical, scientific and engineering symbols*® including superscripts
and subscripts for complete equation editing on screen. :

Multi-lingual capabilities include the specific characters, accenis and letters found in
French, Spanish, German, ltalian and all other western European languages.

Advanced Word Processing features include:
¢ Command line driven editor
¢ Comprehensive, easily accessible on-line help

¢ All features, including bold, italics, underlining and special characters appear on
screen exactly as they are printed.

reLADA INFOIMALICA INC.

87 Queen St., Kingston, Ontario,
Canada K7K 1A5
Tel. (613) 549-1747

*Requires Epson FX-80, FX-100 or similarly featured printer.

FREE SAMPLE DISK AVAILABLE UPON REQUEST.
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Continued from page 104
appear on the command line and dis-
plays the directory.

By selecting extended keyboard
numbers from Figure 3, you can define
keys to activate your most-used com-
mands. Note that the number of batch
parameters you want the redefined key
to accept is equal to the number of items
(separated by blanks) within the quota-
tion marks.

For example, the batch file dis-
cussed above can’t be used to define a
key that accepts four parameters. In or-
der to do that, the command must be:

PROMPT S$E[0;%1;"%2 %3 %4

%5"; 13p

because the %1 parameter selects the
key to be redefined. You can even go all
out and try:

PROMPT S$E[0;%1;"%2 %3 %4 %5
%6 %7 %8B %9";13p

but since the parameters %2 through
%9 must be separated by blanks (to pre-
serve the spacing in the key reassign-
ment sequence), this command adds un-
necessary characters to key definitions
that have less than eight parameters.

PROGRAMMER’S

GUIDETO

BVl

EDITED BY SOL LIBES

ere’s an important collection of
H CP/M insights that youll never

find in any CP/M manual. CP/M
is the most popular microcomputer
DOS in use today, and this widespread
use has generated many innovative
techniques and enhancements of
CP/M. Programmer’s Guide to CP/M
tells you what these enhancements are
and how to put them to use, how to get
around apparent limitations of a
CP/M system and why CP/M is far
more versatile than you might have
imagined. Every article in Program-
mer’s Guide to CP/M originally ap-
peared in MICROSYSTEMS between

January 1980 and February 1982. Ex-
cept for this collection, these articles
are now unavailable! Programmer’s
Guide to CP/M _gives you an in-depth
look at CP/M from the viewpoint of
the programmer—the individual who
creates the software that interfaces di-
rectly with CP/M, or who is installing
CP/M on systems for which configura-
tions do not already exist.

Contents include “An Introduction
to CP/M,” "The CP/M Connection,’
"CP/M Software Reviews," “CP/M Util-
ities & Enhancement,” "CP/M 86" and
"CP/M Software Directories.” 200
pages, $12.95.

Because there’s a zero after the left
bracket, this batch file can only reassign
keys with extended keyboard numbers.
Another batch file without the zero and
first semicolon would handle definitions
for regular ASCII codes.

Without the semicolon followed by
the number 13 in the PROMPT state-
ment, the cursor will stop after typing
DIR A: and wait for more input or the
Enter key. The *;13’ sequence puts in the
carriage return. If you prefer the option
of adding something to the line, then
leave out the carriage return (but don’t
leave out the final lowercase p). If you
want the function key to deliver several
commands, separate each of them by a
semicolon, a ‘13,” and another semico-
lon. The sequence inserts carriage re-
turns between the commands.

You can put your favorite key-
board reassignments in an AUTO-
EXEC.BAT file to be set during the sys-
tem boot. Each redefinition requires one
PROMPT command. After all the key
redefinitions are done, a final PROMPT
command or the name of another batch
file can set the display prompt.

You also can set up batch files to
define particular keys for special func-
tions, but with a parameter to define a
filename. For instance, an assembly lan-
guage programmer may want to define
function keys that assemble, link, run an
EXE2BIN utility, and then load DE-
BUG—with the same program name. A
batch file to do this reassignment
(named QUICKASM.BAT) can be:

PROMPT $E[0;65;"MASM %1";13p

PROMPT SE[0;66;"LINK %1";13p

PROMPT SE[0;67;"EXE2BIN %1;
%1.COM"; 13p

PROMPT $E[0;68;"DEBUG
%1.COM"; 13p

Then, using the command
QUICKASM progname

you can assemble the program by press-
ing the F7 key, link it with the F8 key,

MICROSYSTEMS PRESS
Dept. NP3H 39 East Hanover Avenue
Morris Plains, N.J 07950

copies of Programmer's Guide to CP/M at $12.95 each, plus $2 tor

Also available at your local bookstore or computer store.

change it to a .COM file with the F9
key, and load it into DEBUG with the
F10 key.

Not all programs get keyboard in-
formation from the standard DOS func-
tion calls. Also ANSI.SYS reserves only
200 bytes for the storage of keyboard
reassignments—when your system
crashes, you know you’ve defined one
key too many.

However, you can use DEBUG to
patch the ANSL.SYS file to allow more
than 200 bytes of keyboard
reassignments.

| Microsystems

Send me
postage and handling. #14C

O Outside USA add $3.00 per order.

[0 PAYMENT ENCLOSED §-__
sales tax.

|

|

|
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THE PROGIR

helps compare, evaluate, find products. Straight answers for serious programmers.

SERVICES

* Programmer's Referral List
» Compare Products + Newsletter

« Helptind a Publisher + Rush Order

« Evaluation Literature free  « Over 300 products
+ BULLETIN BOARD - 7 PM to 7 AM 617-826-4086

+ Dealer's Inquire

PUBLIC DOMAIN Research - Free

6 months paid research gives you leverage, learning. We found, com-
bined, added to the best. All run, have source in C or ASM. Order $150 +
get one free: Database, Editors, Modems, MSDOS RAMdisks & utils,
GamesinC.

RECENT DISCOVERIES

SCIL - Manage versions, changes to source
code, documentation. Minimize confusion,
disk space. Interactive. CPM 80, MSDOS  § 349,

LIST  OUR
[ aRNTN0 ] ENVIRONMENT PRICE PRICE

“C” LANGUAGE
MSDOS: C86-8087, reliable  §395 call
Desmet with debugger 159 145
Instant C - Inter. , fast, full NA 500
Lattice 2.1 - improved 500 call
MicrosoftC2 x 500 349
Williams - NEW, debugger 500 call
CPMB80’ Ecosoft C-now solid, full 250 225
BDS C - solid value 150 125
MACINTOSH: Full, ASM NA 385

Compare, evaluate, consider other Cs

[BASIC LR

BASCOM-86 -MicroSoft 8086 395 279
BASIC Dev't System PCDOS 79 72
BASICA Compiler -
BetterBASIC - 640K
(B-86 - DRI

PMATE - powerful
VEDIT - ful, liked

VENIX -
XENIX-*

CPMB6 600 439

LIST QUR -
VRSN EDITORS Programming
BRIEF - Intuitive, flexible
C Screen with source
ANAL WORD - for manuals ~ 8080/86 300 215
MINCE - like EMACS

COHERENT - for “C" users
“true V7" wiFTN
true 83" - rich

. Ask about run-times, applications, DOS compatibil-
PCDOS NA 185 fty, other altematives. UNIX is a trademark of Bell Labs Screen, Stat, Graphics.

CTools 1-String, Screen
CTools 2 - 08 Interface
GRAPHICS: GraphiC-source
HALQ - fast, full
Greenleat for G - full
ISAM: C to dBASE-source
BTRIEVE - many lanquages
Cindex + - no royalties
PHACT - with C
dBC - by Lattice
PASCAL TOOLS - Blaise
SCREEN: CView-source
Databurst
PANEL-86- manylangsuages
WINDOWS for C

PCO0S NA 195
808086 NA 75

CPM, PCDOS 175 149
CPM 195 175
8086 225 195
CPM, PCDOS 150 119
8086 150 119

PClike 8500 475
PClike 800 775
PC 1350 1295

LANGUAGE LIBRARIES

PCOOS
MSD0S
MSDOS
PCDOS
MSDOS

8086
MSDOS
MSDOS
MSDOS
MSDOS
PCDOS
PCDOS
MSDOS
PCDOS
PCDOS NA 139

Ask about many others for FTN, BASIC, PASCAL, C-ISAM, PU/1-

MS FORTRAN-86 - Impr. MSDOS 8350 § 225
Intel Fortran-86 IBMPC NA
DR Fortran-86 - full ‘77" 8086 500

9; PolyFORTRAN-XREF, Xiract  PCDOS  NA

OTHER PRODUCTS

Assembler & Tools - DRI
CODESMITH-86 - debug
Disk Mechanic - rebuild

8086 200
PCDOS 149
MSDOS 70

HS/FORTH PCDOS 220
0 |G LISP- full 1000K RAM PCDOS 175
MBP Cabol-86 - fast 8086 750
MicroPROLOG PCDOS NA
Microshell improve CPM 8080 150
Microsoft MASM-86 MSD0S 100
MultiLink - Multitasking PCDOS 295
PFIX-86 Debugger MSDOS 185

86 8086 750

8086 350

MSDOS 89

PLINK-86 - overlays
Polylibrarian - thorough

Prof. BASIC Compiler PCDOS 345 325
MACINTOSH COMPILER

with BASICA syntax MAC NA 325
Ask about ISAM, other addons for BASIC

FEATURES

XSHELL Adds, Intelligent Batch files and other
UNIX-like features to MSDOS, 5215

PROLOG86 Interpreter for MSDOS includes
tutorials, reference and good examples. Leam
in fist few hours. For Prototyping, Natural
Language or Al $125.

Visa

Call for a catalog, literature, and solid value

800-421-8006

THE PROGRAMMER’S SHOP™

128-MRockland Street, Hanover, MA 02339.
Mass: 800-442-8070 or 617-826-7531 MasterCard
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PolyMAKE
PROFILER-86 - easier
PROFILER - flexible
Programmers Tlkt w/source
Prolog-86-Leam, Experiment
READ CPM86 from PCDOS
READ PCDOS on an IBM PC
TRACES6 debuggerASM ~ MSDOS 125

X Shell - IF-THEN-ELSE MSDOS 225 215

Note: All prices subject to change without notice.
Mention this ad. Some prices are specials.
Ask about COD and POs.

All formats available.

PCDOS 99
MSDOS NA
MSDOS NA

8086 NA
MSDOS NA
PCDOS NA
CPMB6 NA

0904

e Most Affordable Dis
in the Universe

Disk Maker Il shawn
with opt. drives

Download fast, read over 100 formats easily, reformat rapidly

The more disk formats you work wnh the more our
Disk Maker™ system saves time and money by reading
and/or writing disks in any of over 100 formats. No mo-

dems, no patches, no other special software necessary.
Disk Maker Il is a complete, stand alone system with
one 8" DSDD disk drive, one 48 tpi 5% '’ DSDD disk
drive, 6 MHZ Z80B, 64K CP/M system with Disk
Maker™ software. (96 tpi and second 8" drive option-

al.) Just plug in your terminal and make disks! Bundled
software includes MicroShell™ /MCALL-Il communica-
tions software.

Supported with comprehensive, easy-to-read manual,
software updates ($25.00, all formats in revision), and
additional drives and hard disk options.

Disk Maker
prices from

$1,495

Disk Maker | runs as a peripheral with an S-100 system
and comes with S-100 controller board, one 48 tpi
DSDD 5% "' disk drive, dual drive cabinet and power
supply, cables and Disk Maker software. 96 tpi and 8"
drives are optional.

New
GenNeraTION
svysTems

1800 Michael Faraday Drive. Suite 206, Reston, VA 22090
(703) 471-5598 Order Line: (B0O) 368-3359 Dealer inquiries welcomed
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Part 3:

Intel 8274 and
Western Digital
WD2511 chips

by Eric L. Beser

108 Microsystems November 1984

n the last issue we described
the implementation of X.25
with the aid of the Intel 8273
chip. In this last part of the
series, we cover the Intel
8274 and Western Digital
» WD2511 chips.

8274 Multi-Protocol Serial

Converter (MPSC)

The 8274 MPSC is the Intel version
of the Z80-SIO and has the capabilities
necessary for X.25. A comparison be-
tween the 8273 and 8274 shows that the
8274 is a much more complicated chip
that can handle almost any method of
communication. The 8273, on the other
hand, is a more specialized device, used
only for frame-oriented communica-
tion. The advantages of using the 8274
are that the 8274 is cheaper and easier to
find, and that the registers are bit-for-bit
compatible with the Z80-SIO. This
means that the software drivers will
work for the Z80-SIO without modifica-
tion. Additionally, the 8274 has two
channels that operate independently of
each other, which means that one chan-
nel may be used for asynchronous trans-
mission while the other channel is used
for synchronous.

Figure 1 shows the block diagram

for this device. If you are familiar with
the register structure of the Z80-SIO,
then you already know that of the
8274—they are identical. Eigure 2 de-
scribes these registers and illustrates the
function of each bit. The essential differ-
ence between the Z80-SIO and the 8274
is in the hardware interfacing. The 8274
is designed for Intel’s family of micro-
processors (8085, 8086, 8088) and re-
quires signal translation in the
read/write logic if it is to be used with a
Z.30 CPU. However, the interrupt capa-
bility and structure of the 8274 are iden-
tical to those of the SIO.

Interrupt structure

The 8274 has a very powerful inter-
rupt structure that involves multiple
sources of interrupts, the priorities be-
ing resolved within the device. Figure 2
shows the interrupt structure. Interrupt
sources can be divided into three catego-
ries: receive, transmit, and external/
status interrupts. The relative priority
of the various interrupts is software-
controllable and may be set by writing a
1 or a 0 into register 2, bit 2. The CPU
sees only one interrupt, and the priority
is resolved internally. However, the de-
vice may be set to do mode 2 interrupts
(vector table) identical to those of the
Z80-SI0.

Receive interrupt. In HDLC mode,
this interrupt occurs on receipt of an ad-




dress field that matches a prepro-
grammed address. In general receive us-
ing DMA, it signifies the start of a valid
frame. With a DMA device, the proce-
dure is minimal. Without the DMA,
this procedure would interrupt on every
character, and would read a byte into a
buffer.

The special receive condition inter-
rupt occurs at the end of the frame and
may be used to set up the DMA, rede-
fine the buffer for the next frame to be
received, and alert the operating system.
This procedure would analyze the con-
tents of the results to determine if any
error conditions exist that would have
also caused this interrupt. These error
conditions would be parity errors, buff-
er overrun (caused by interrupts not be-
ing serviced in time), framing error, or
aborted frame.

Transmit interrupt. The transmit
buffer empty condition generates a
transmit interrupt. In DMA mode, this
condition generates a DMA request and
is transparent to the CPU. In a non-
DMA mode, this interrupt would get
the next character to transmit or reset if
there are no more characters left to
transmit.

Exernal status interrupt. Once the
transmission of data has ended, the
8274 makes another DMA request,
which will go unfilled. This request
causes an underrun condition that inter-
rupts the CPU. The reset of the external
status command register causes the
frame check sequence to be transmitted.
It is important to reset the external sta-
tus command directly after transmitting
the first byte to ensure the transmission
of the frame check sequence rather than
interfill sync bytes.

The external status interrupt oc-
curs because of the underrun condition,
but it also occurs due to changes in the
status of modem control lines. To deter-
mine the state of the DCD or CTS lines
before the interrupt occurs, the register
must be read before you reset the inter-
rupt. Likewise, to determine the status
after the interrupt occurred, the register
may be read again after you reset the
interrupt.

Module L1__8274

Shown in Listing 1 is the library of
level 1 drivers for the 8274. As in all the
other libraries, the procedures pertain
only to the physical level functions.

Init__8274, This procedure initial-
izes the 8274 in HDLC mode for chan-
nel A. Channel B is not used in our ex-
ample. Note that register 4 is initialized
before any of the other transmit or re-
ceive parameters, per Intel instructions.
Channel A has been programmed for
DMA operation.

Init__8274__HDLC, Upon ac-

knowledgment of an 8274 interrupt, ex-
ecution starts with this routine. Status
register 2 is read, which contains the
vector into the cause of the interrupt.
Depending on the value of the bits (0-7),
the appropriate interrupt routine is
called.

The 8274 has a
structure that
involves muil-
tinie sources of
interrupts.
TR

Rx__A__ 8274, This routine is
called after reception of the first charac-
ter in DMA mode. Since the transfer
mode is DMA, we have a maximum of
three character times in which to service
this interrupt and enable the DMA de-
vice. At very high data rates (400
Kbaud), there may not be enough time

to read register 2 and enable the DMA
controller without overrunning the re-
ceiver. In this case, the DMA controller
would have to be pre-enabled. If non-
DMA mode were to be used, this rou-
tine would have to read the character
into a buffer.

L1__Xmit_Frame. This is the in-
terface procedure between level 2 and
level 1. Its purpose is to initialize the
DMA device and frame pointers for
transmission, transmit the first charac-
ter (the address field), reset the external
status register (remember to ensure that
the frame-check sequence is transmitted
when the information field has complet-
ed), set the Tx__In__Progress sema-
phore, and then exit.

Cha__External__Status__Change.
This procedure is called when the trans-
mit buffer underruns, or when external
changes occur in the modem controls.
If, in fact, transmission ended, the
Tx__In__Progress semaphore is reset
and the event is noted in the frame infor-
mation field.

If the interrupt had occurred for
other reasons, that too is noted and the
appropriate error handler is notified
through the operating system. If the
frame was transmitted normally, the
operating system is notified to release
other processes from hibernation wait-
ing for transmission to complete.

R T ARSI A0 SR AP,

| CHANNEL A
(V4 P CHANNEL A |———F— TxDR
DATA A Sl
B R AN TRANSHITTER ‘4—1—-‘ TC o
0-7 s ;
£ $
BE bR 2 | CHARNEL A i Sy
S0 3 WRITE ] : Coa
i : V|  REGISTERS . CFS L
CHAHNEL A B
: *RTS ,
BESET CONTROL !
———* SYNDET
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i
RADRQ gl i
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INTERFACE
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NT 4 LOGIC
: Ee——
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Figure 1. 8274 block diagram.
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Rx__ A Special 8274, This pro-
cedure is called when the end-of-frame
condition occurs while receiving a
frame. It may also occur due to receive
errors, and these errors must be taken
into account. The status byte is read
from register 1 and, in event of error, the
operating system is notified. However,
if all is well, the received frame is noted
to the operating system, and the DMA
device is preinitialized for the next
frame by calling Start_ Rx.

Start__Rx. Used for housekeeping
purposes, this procedure sets up the
DMA device with the proper address of
the current buffer or local buffer before
the first frame is received or at the con-
clusion of the end-of-frame interrupt.

LS circuit simplifies X.25 interface

One of the benefits in the develop-
ment of large-scale integrated (LSI) cir-
cuitry is the ability to squeeze more
code and hardware in smaller spaces.
The WD2511 Level 2 Controller is no
exception. In a 48-pin package, you will
find a microcontroller with 11K of
ROM, DMA circuitry, and line inter-
face with PLL and TTL level condition-
ing. What we have been discussing in
terms of hardware and software (library
included) can fit into this chip. Thus ex-
ternal timers, memory latches, and the
system software (about 1000 lines of
code) can be eliminated.

One of the tradeoffs that you get
with this type of controller is the lack of
flexibility in protocols obtainable from
other chips mentioned in this article.
The firmware is restricted to the level 2
X.25 protocol. On the other hand, this
controller starts the link, keeps track of
the retransmission of frames, and dis-
connects the link—which other control-
lers do not do.

DMA circuitry included in the
WD2511 is quite simple to interface, re-
quiring only three pins for handshaking
with the processor bus. Transfers are
fast, often occurring in a single cycle,
and are embedded in the CPU’s clock
cycle in such a way that they are trans-
parent to the CPU. It is necessary to do
this because the WD2511 must transmit
and receive data simultaneously on two
channels.

Additional hardware interfacing is
quite simple. With the WD2511, one
may build a bisync (or any other proto-
col) to X.25 converter using a 780, a
6164 16K RAM chip, an EPROM, four
latches used in the DMA interface, a
Z80 SIO (for the bisync) or a PIA for
parallel async data. This converter may
be wirewrapped on a 22-pin vector
board.

110 Microsystems November 1984

Software interfacing of this chip is
as simple as the hardware connections.
Two main data structures must be in-
cluded to keep track of transmitted and
received data. These structures are
lookup tables and contain address and
control bytes for each packet. The
WD2511 is given the starting address of
the transmit lookup table; the device as-
sumes that the receive lookup table fol-

lows in contiguous memory. These ta-
bles allow up to seven frames to be
outstanding in each direction, and are
divided into eight segments of eight
bytes.

A Pascal declaration of these look-
up tables and other necessary data struc-
tures would be as shown in Listing 2.

The first data structure is the pack-
et. This structure is an array of buffsize

Receive Character

Parity Error
Receive Overrun Error
Framing Errer
End of Frame

ve
NRRERRANSN
Inter;

First Data Character >
First W Charact
Valid

e
>
»
-

CD Transition

CT$ Transition

Sync Transition

Tx/Underrun

Break/abort

Yy vy

Transnit Buffer Empty

Figure 2. 8274 interupt structure.

LISTING 1
Finite State Machine FDL

ENTER

WHILE event queue not empty [JO

EVENT : =decode
COMMENT :

decode is a function that retrieves

events from the event queue in order of

occurrence or decodes the

incoming frames

into an event code
action:= action_tablelevent,current_state)
PERFORM do_actionlaction)

ENDDO
EXIT

Do_Action PDL

PROCEDURE do_actionlaction:integer]);

BEGIN
DO CASE action
0: null
1: do case 1
2: do case 2
3: BEGIN

1IF event good

SET stute to next state

ELSE
SET state to
ENDIF
END

|

|

n: do case n
ENDCASE

END

bad state




type

LISTING 2

const

looksize = 8;
buffsize = 132; {may wvary with link quality}
{ status bits in lookup table }
message_acked = $80; {set by WDZ2511 to indicate that
the frame has been acknowledged;
check this bit before loading new
packet in buffer?

packet_ready = "$01; { this bit is set by CPU to
indicate that this block may
be transmitted by wWD2511 2
rec_ready = $01; { setting this bit informs the WD2511
that the buffer is ready for
receive; reset by WDZ2511 when frame
has been received error free }
frame_complete = $80; { set by WD2511 to indicate that
a frame has been received 2}

packet ptr = “packet;
packet = record

frame : array [C1..buffsizel of byte;

chain_link : packet_ptr <{used to chain to longer
end; buffers ¥

lookup = recoxd
status: byte;
address,
count : integer;
user_defined : array [1..3] of byte
end;

look_table = record
tlook : array [1..8] of lookup;
rlook : array [1..8] of lookup;
error_ count:array [1..10] of integer

end;
var
lookup_table : look_table;
LISTING 3
ENTER

RESET Device
PROGRAM 1/0
COMMENT: Registers 1,8,9,A, B
IF loopback then begin
SET RTS OFF
SET CTS ON
RESET Receive data buffers
SET Reg E = Reg F

END
ELSE
IF dte then begin
SET REG E = 01
SET REG F = 03
END
ELSE begin
SET REG E = 03
SET REG F = 01
END
ENDIF

IF CHAIN then begin
load data into tranmsmit buffers
program amount of chain segments
comment: reg C upper four bits
program chain buffer size
comment: reg C lower four bits

APC
MEGABASIC

8086/8
CP/M-86
MP/M-86
MS-DOS

TURBODOS

MEGABASIC™ reduces program
development time and memory
requirements dramatically, executes
up to 6 times faster than MBASIC
interpreter, is highly portable among
virtually all microcomputers, and
is supported by outstanding
documentation.

BENEFITS:

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

ast execution—as fast as
many compilers.

Easy program development—
o g TRACE nrlmad EDIT

advance
functions.
Rounding errors eliminated—
BCD arithmetic.

Simple fo use—No complicated
field statements.

Source code protection—
“scramble” utility.

THE COMPLETE PACKAGE:

—Developmental version of MEGABASIC
in precisions up to 18 digits.

—Run-time semi-compiler version.

—Compaction utility reduces program
size.

—Cross-reference generator that lists all
variables, arrays, subroutines, functions, etc.

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

—Configuration program.

—350 page manual with more than 2,000
index entries.

Complete package: $400

Dealer inquiries invited.
VISA or MasterCard accepted.

AMERICAN
PLANNING
CORPORATION

4600 Duke St.
Suite 425
Alexandria, VA 22304

1-800-368-2248
(In Virginia, 1-703-751-2574)
CIRCLE 4 ON READER SERVICE CARD




"HARNESS THE
FULL POTENTIAL
OF YOUR HOME

Increase
your
knowledge
and harness
all the power
your home

system has
to offer
with
CREATIVE
COMPUT-
ING PRESS
IDEABOOKS!

There's an
IDEABOOK
written for
ONLY your system
$8.95 EACH  tohelp you
discover

how to maximize your computer’s
hidden strengths and overcome its
weaknesses!

Identify any shortcomings and
target the applications that are best
suited for your system with your
IDEABOOK. ORDER YOUR
COPY TODAY! Only $8.95 each,

Epson HX-20 Ideabook-3S

Texas Instruments Home Computer
|deabook-3R

Timex-Sinclair 1000 Ideabook-3P

TRS-80 Model 100 Ideabook-4A

Microsoft Basic Ideabook-67-4

Commodore 64 |deabook-68-2

For faster delivery,
PHONE TOLL FREE
9am-5pmE.S.T.:
1-800-631-8112
(In NJ only: 201-540-0445)
Also available at your local bookstore or
computer store,

CREATIVE COMPUTING PRESS
Dept FA1C, 39 East Hanover Avenue
Morris Plains, NJ 07950

Please send books listed below:

Price $2.00 Postage Total
Bock No. | Qty. Each & Handling Each Price
$8.95
$8.95
$8.95
$8.95
CA. N and NY State residents
add applicable sales tax
_I
PaymentEnclosed 5 Outside USA add

$5.00 per order.
Charge My: D AmEx [ MC  [JVISA

Card Ne

Exp. Date

Mr/Ms./Mr

(prnt fuil name)

Addre:

City/State/Zip
[ Piease send free catalog

I
|
[
|
|
|
|
|
|
|
Total Amount I
I
|
|
I
I
|
[
|
|
|
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repeat

set all transmit xfer pointers

until all pointers
END

set

Program the lookup tables for the transmit data buffers

IF loopback then

set active loop test and recr bit

If link = 0
set send bit
END
EXIT

LISTING &4

FRAME COMPLETE INTERRUPT
ENTER

READ SR1 BIT REGISTER 3
1IF ((REGISTER 3 and PKR)
comment : packet

= PKR)) THEN BEGIN

has been received error free and

in correct sequence

IF recr bit set

THEN

reset Recr bit

ENDIF
ENDIF
IF {IRegister 3 and XBA)
comment :

= XBA)} THEN BEGIN

packet previously transmitted

has been acknowledged by remote station
IF lLoopback THEN BEGIN

verify correct
registers

indication of the 1/0

verify transmitter look-up tables are

correct
verify receive
correct
verify receive
END
ELSE

look-~up tables are

data is correct

Il Error bit set THEN BEGIN
READ ERROR REGISTER
If get _next_chain_segment then
If NOTlcurrent segment xfr address

loaded) THEN BEGIN

read reqgister & to establish

which c¢hain segment is ' being
loaded

load xfr address pointer into
current segment

ENDIF

ENDIF
EXIT

bytes followed by a pointer to another
buffer. The WD2511 may chain the
packets together to form longer buffers.
This chaining is transparent to the
CPU. The second data structure is the
lookup table. The first byte is a status
byte whose bits indicate that the frame
has been received, is ready to transmit,
may be read from a buffer, or may be
sent by the device. Following this status
byte is a word that points to the packet.
Next, the count of received or transmit-
ted data is stored in an integer variable.
The other three bytes aré for user defini-

tion and may be used to contain other
packet information. This record is orga-
nized as two arrays of type packet. Fol-
lowing the two arrays is another eight-
byte array of integers which is used to
store error statistics (T1 Timeout, frame
retransmission, etc.).

Architecture

Figure 3 is the block diagram of
this device. Mode control and monitor-
ing of status by the CPU is performed by
the read/write control circuit. This
block maintains 16 registers used by the




RP/M..

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

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

User 0 files common to all users; user number
visible in system prompt; file first extent size
and user assignment displayed by DIR ; cross-drive
command file search; paged TYPE display with
selectable page size. SUBMIT runs on any drive
with multiple command files conditionally invoked
by CALL. Automatic disk flaw processing isolates
unuseable sectors. For high capacity disk systems
RDOS can provide instantaneous directory access
and delete redundant nondismountable disk logins.
RPMPIP utility copies files, optionally prompts
for confirmation during copy-all, compares files,
archives large files to multiple floppy disks.
RPMGEN and GETRPM self-install RP/M on any
computer currently running CP/M®2.2. Source
program assembly listings of RCP and RDOS appear
in the RP/M user's manual.

RP/M manual with RPMGEN.COM and GETRPM.COM
plus our RPMPIP.COM and other RP/M utilities on
8" SSSD $75. Shipping $5 ($10nonUS). MC,VISA.

microMethods
P,0O, Box G 118 SW First St.
Warrenton, OR 97146 (503)861-1765
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BUFFERED 1/0 BOARD Introductory Price *$59.95
With despool functions, protocols supported: XON/XOFF, ETX: ETB/ACK

g RAL. TVt ARL ¥ ¥Y 4 SeF an

Serial /10 Serial 110 Parallel Parallel
110-19200 Baud 110-19200 Baud In Out

Programmable || Z80 Control | 64K
Timer Processor Buffer RAM

1 f —

2K Program EPROM
F

Vectored 1.]S-100 Interface Pr
Interrupts 16 Bit I/0 Addressing | |Dynamic Butfering *

Pt L ——
80 CHARACTER VIDEO BOARD *$49.50
25 Lines with status, compatible with Wordstar & dBase

g 4 (O s
" 2716 Char. | | 2716 Alternate Keyboard

Composne Generator Character gEItl Parallel
Video EPROM | | Gen. EpROM | |OUt | [Bory

ﬁ ; 1 ¥ r ]|

8275 CRTC
Reverse Video p
Highlight, Blink Tocessor

T
f ? ; : ]

2K Program 21303 Il;gariac .| Memory
EPROM Addressing Mapped 110

Includes Bareboard, Heatsink & Documentation Call or write for more information.

Simplivay Products Co. ]
2.0. Box 601 [—
- Fofjman Eatates. 1L.60195

(302) 359-7837

OEM dealer pricing available, $3.00 S/H, IL. Res. add 7% tax i |
dBase’™ - of Ashton - Tate Corp, — Wordstar™ - of Micropro Int'L. Corp !

Z80 Control Type Ahead
Buffer
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For only $95, Q/C is a ready-to-use C compiler for CP/M. You get
complete source code for the compiler and over 75 library functions.
Q/C is upward compatible with UNIX Version 7 C, but doesn’t sup-
port long integers, float, parameterized #defines, and bit fields.

® Full source code for compiler and library.

® No license fees for object code.

® 780 version takes advantage of Z80 instructions.

® Excellent support for assembly language and ROMs.

® Q/C is standard. Good portability to UNIX.
Version 3.2 of Q/C has many new features: structure initialization,
faster runtime routines, faster compilation, and improved ROM sup-
port. Yes, Q/C has casts, typedef, sizeof, and function typing. The
Q/C User’s Manual is available for $20 (applies toward purchase).
VISA and MasterCard welcome.

THECODE gﬁﬁg };&I‘Iister
WORKS - S B caen

Q/C, CP/M, Z80, and UNIX are trademarks of Quality Computer Systems, Digital
Research, Zilog, Inc.. and Bell Laboratories respectively.
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Computer problems?

DON’T BLAME
THE SOFTWARE!

Pat # 4,259,705

Isolators prevent:

® CPUlprinter/disk interaction
® Lightning or spike damage
® AC power line disturbances
® RFI-EMI interference

Commercial Grade Isolators

1SO-1 3 Isolated Sockets $ 81.95
ISO-2 2 Isolated Socket Banks, 6 Sockets $ 81.95

Industrial Grade Isolators
1S0-3 3 Double Isolated Sockets $122.95
ISO-11 2 Double Isolated Banks, 6 Sockets ~ $122.95

Laboratory Grade Izolators

ISO-17 4 Quad Isolated Sockets $213.95
I80-18 2 Quad Isolated Banks, 6 Sockets $180.95

Cirenit Breaker, any model (Add-CB) Add $ 11.00
Remote Switch, any model (Add-RS) Add $ 20.00

155 Electronic Specialists, inc.

171 S. Main St., Box 389, Natick, Mass. 01780 (617) 655-1532

Toli Free Order Desk 1-B00-225-4878
MasterCard, VISA, American Express
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Continued from page 112

software to set up and operate this chip.
There are three internal microcontrol-
lers: one for transmit, one for receive,
and one to monitor the control func-
tions. There is zero-insertion circuitry,
CRC generation, a FIFO stack and
DMA control lines.

Programming

Writing code to operate this device
is easy. For example, an initialization
sequence that initiates transmission or
reception would have the PDL shown in
Listing 3.

An interrupt is generated whenever
the frame is sent or received. It would
typically have the program logic shown
in the example in Listing 4.

The PKR and XBA bits in the sta-
tus register indicate that a packet has
been received or a packet that had been
transmitted has just been acknowl-
edged. The other causes of the interrupt
are that error conditions occurred, or
that a recently received chained packet
needs to have its pointer updated with
the new buffer location.

As you have probably realized, in-
terfacing software to this chip is not
much more than buffer management
and I/O monitoring.

Summary

By now, you should have a more
complete understanding of implement- -
ing a datalink protocol.

I have presented both the software
solution to the problem, and a lower-
cost hardware solution. In view of the
number of calls I have been receiving
since Part 1 was published, I can assume
that many designers were involved with
X.25 and, like me, had many unan-
swered questions. I hope that the second
and third parts of this series have an-
swered most of these. m
Eric L. Beser, 2509 North Calvert St.,
Baltimore, MD 21218
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COMPLETE
YOUR

LIBRARY -
OF Mlcmsvstems

Add to your MICROSYSTEMS collection today. Make your
personal library complete and authoritative with any issues
you may be missing.

Copies are available for issues published during the last
twelve months—be sure to specify the issues you want. If a
particular issue is out of stock, your payment will be refunded
promptly.

Back issues of MICROSYSTEMS are priced at $6.00 each,
postpaid. Outside USA, $7.00 each.-

MICROSYSTEMS 1
I MCBI, Morristown, NJ 07960

‘ Please send issues of MICROSYSTEMS listed below:
Qty.

e,
%“ -u. h""T.‘;

ﬁ.a

Issue Unit Price Total Price

Payment Enclosed

Mr./Mrs./Ms.___

(print Foll nome)
Address.

MicroScript™ $50
Customizable Text Formatter

e headers, footers, footnotes

e top and bottom page floats

¢ multiple columns with column balancing
top and bottom column floats

keeps, widow and orphan suppression
table of contents, index

boxes, lists, section numbering
generalized indentation and text attributes
macros, symbols, conditional processing
mail merge, character parse or fixed fields
full path support (PC-DOS* 2.0+)

all ASCII printers

customize by profile

MicroEd™ $50

Customizable Full Screen Editor

 full cursor control by character, word, or line
¢ position to top or bottom of window or file

e scroll by line or window

¢ global or selective find and replace

* delete by character, word, line, or block

e read external files into current file

* copy, move, and write blocks of text

® insert, overlay, wordwrap, split, or join

e all cursor addressable VDTs

* customize by profile

Postpaid within U.S. & Canada, outside U.S. add $5, CA residents add 62%,
8" §5/SD CP/M-86", 8” SS/SD CP/M-68K", 5.25” DS/DD PC-DOS 2.0+

=) MCIUZ]UPG i ety

msf__I 6531 Crown BIvd., Suite 3A, San Jose, CA 95120 @
(408) 997-5026

* CP/M-86, CP/M-68K. are traderarks of Digital Research, PC-DOS is a trademark of IBM Corporation
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Yeu have to create graphs and charts to tell a
story. Your needs vary from financial state-
ments and personnel benefits to inventory records.
Presentations are made on slides, printouts and
monitors. You need a good and easy-to-manage
graphics package. You need DESKTOP GRAPHICS
FOR THE IBM PC: PRINTERS, PLOTTERS, CHARTS
AND GRAPHS, the fully illustrated guide to the
preparation. design and production of
business graphics.

This book is written with you in |
mind—the business or professional user |
with little technical or statistical knowl- |
edge, using or planning to purchase a
graphics package. You'll find out what l
charts are available to you...what data |
works best with each chart...what hard- |
ware options you have... and a compari- I

I
I
I
I
I
|

If you've been contemplating buying

A GRAPHICS PACKAGE FOR YOUR PC

Please send me
IBM PC: PRINTERS, PLOTTERS, CHARTS AND GRAPHS at $14.95* plus
$2.00 postage and handling ($5.00 outside USA) each. Item £60-7.
Payment Enclosed $__.* Residents of CA, NJ and NY State
add applicable sales tax.

Charge My: [] AmEx [] MC [] Visa

mmrcnnmn:s

lBM PC

a new graphics package or
you just want to do more
with your current package,
this book is for youl

For faster service, PHONE
TOLL FREE: 9 am-5 pm E.S.T.: .
1-800-631-8112 (In NJ 201-540-0445).

Also available at your local bookstore or computer store.

,_CREATIVE COMPLE'E\IE;EEEE ————————

Department NP1H, 39 East Hanover Avenue, Morris Plains, NJ 07950

copies of DESKTOP GRAPHICS FOR THE

—— — — —— ————— ——— — — — — — — — — —

- son of the four leading software packages Card No. Exp. Date
that will best meet your needs.
Author Corey Sandler gives you clear M./ Mrs. / Ms. =
and non-technical introductions to graph- A pARE A
ics theory and statistics, making this e
seemingly impossible task, easy. City/State/Zip L.

[C] Please send free catalog.




EUALITY PARTS AT DISCOUNT PRICES!

WRITE SUB-MINIATURE | KEY ASSEMBLY| 7 CONDUCTOR
The Writer's Really Incredible Text Editor lives up to its D'H%E CONNETO % S0 RIBBONFABLE
name! It's designed for creative and report writing and T“ = ;'83 @
carefully protects your text. Includes many features SOLDER TYPE SUB-MINIATURE - I CONTAINS 5 SINGLE-POLE

missing from WordStar, such as sorted directory listings, O s NORMALLY OPEN SWITCHES

fast scrolling, and trial printing to the screen. All editing DB-15 PLUG $2.75

commands are single-letter and easily changed. Detailed DB-15 SOCKET  $4.00 SPECTRA-STRIP RED MARKER

; ; e e d B-15 HOOD $1.50
manual included. Dealer inquiries invited. WRITE is 83_25 PLUG 275 EacH | STRIP. 28 GASTRANDED WIRE
i peibtocr 353 |covancosncic o’ |Sa00PERROLGNEL
PARALLEL” PRINTER| i st egers voo meay
BDS's C C il CONTACT: SPN.G
S ompiler ». CONNECTOR CRYSTAL O AMP @120 VG
SOLDER STYLE CASE STYLE HC33/U

=7 ENERGIZE COIL TO
Y0 OPEN CONTACT

COIL: 13 VDC 650 OHMS
SPECIAL $1.00 EACH

= 25N MALE USED COLORBUAST
e “PARALLEL" 545 KC
& $5.50 EACH DATA CABLES. $3.50 EA | $1.00 EACH

FREE! FREE! FREE!

MINIATURE TOGGLE | SOLID EDGE
SWITCHES STATE BUZZER| CONNECTORS

This is the compiler you need for learning the C language
and for writing utilities and programs of all sizes and
complexities. We offer version 1.5a, which comes with a
symbolic debugger and example programs Our price is
(postpaid) $130.00.

H MPS @ 125 STAR #SMB-06i
Tandon Spare Parts Kits N ATED g Pr vag| (e | &
.P.D.T. Eias i . COMPATIBLE : al
) (on-on) (on-on) SLOOEACH [22/44 2244 GOLDPLATED
One door latch included, only $32.50. P.C.STYLE, SOLDeR L 10 FOR $9.00 156 CONTACT SPACING
With two door latches $37.50. nNon-THREADED L {T o0 Each i ‘
Door latches sold separately for $7.00. 5;5,;"";'& Tl m'r?g s:m $2.00 EACH 10FOR $18.00
=100 R $80.
10.FOR'$Z.00 P 120V INDICATOR 5 STATION
All US orders are postpaid. We ship from stock on many ?6&2516:1) (on-on) o | @==a———="| INTERLOCKING
formats, including: 8", Apple, Osborne, KayPro, Otrona, P.C. LUGS. gJAETCé'gI:VD"CﬁE)a gﬂf;f[ﬁ\‘&tgs
Epson, Morrow, Lobo, Zenith, Xerox. Please request our NONTHERACEng] THRACe ) S heosne noLel 2 sPur i
new catalog. We welcome COD orders. p.c sTYLE W] s1.00 EACH I 75¢ EACH RED LENS | SWITCHES ON FULLY
:g:Fg;cg o 7 :g;gﬂﬂnsi 80:00 1 01(:? r%);:fz 5675000a INTERLOCKING ASSEMBLY.
Lo QO FOR$E5.00 ] 314" BETWEEN
N\ N ASSO MOUNTING CENTERS
| ELECTRONICS CORP| it
Workman & ASSOClateS .§° & Ry 905 S. VERMONT « P.0. BOX 20406 * LOS ANGELES, CA 90006
- TOLL FREE ORDERS ¢1-800-826-5432 5 STATION
}131 2 I\élarloncgvg?#% " (IN CALIFORNIA: 1-800-258-6666) NON-INTERLOCKING
(83‘183) ond, AK, HI, OR INFORMATION + (213) 380-8000 SAME AS ABOVE, EXCEPT
796-4401 S, ® QUANTITIES LIMITED ® FOREIGN ORDERS: f e X EAC:‘:\'SDVEU:FEE‘%E&ESATES
SUNETRE | HRRECTEOT o @) $250 EACH |
NOCOD!' Loty
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A A C Programmers:
Quelo™ 68@)00 Assembler| | | Program three times faster
=t with Instant-C™

First Commercial Release Instant-C™ is an optimizing interpreter for C that

N O bislsaes January, 1963 makes programming three or more times faster. It
thd%u?I:TM p%rltable %ilmlt ,isssqrgg:(% xgﬂosg\s to the Motorola eliminates the time wasted by compilers. Many
Sasntassermblen nablication [04) repetitive tasks are automated to make program-
Quelo™ 68000 Assembler Package Features: ming less tedious.
Input ftile c%ncﬁtetnatio'n, include !udnclt.ion‘ o, tgrtc;beu B Two seconds elapsed time from completion of
parameter substitution from command line, listing date-time it i
stamp, up to 31 character symbols, conditional assembly, struc- edmng to execution.
tured programming directives, instruction optimization, 68010 in- [ ] Symbo“c debugging; single step by statement.
structions, relocation and linking, complex expression linking (all i . )
operators), DB-DW-DL directives for Z80 byte order data genera- B Compiled execution speed; 40 times faster than
tion, object library utility, software configuration tracking, condi- interpreted Basic.
tional linking, options for assembler and linker to write complete i . ; ;
symbol table to a file, detailed symbol table listings, assembler B Full-screen editor integrated with compiler;
symbol cross-reference, linker global symbol cross-reference, ob- compile errors set cursor to trouble spot
ject library symbol cross-reference, superb linker load map, . ) :
various HEX load formats produced by linker, error messages in B Directly generates .EXE or .CMD files.
English, extensive typeset manual with index, readily transported . "
to any system with a C compiler and "UNIX like” system interface. & Egllowsrif & B——\;«orgs glgwl%mstmg ,ﬁ:ograms.
mprenensive stanaar iorary with source.
Ready to run in various disk formats for i $595 P ) % Y
CPIM-80, -86, -68K, MS-DOS and PC-DOS B Integrated package; nothing else needed.
Portable source version with detailed $750 and license B Works under PC-DOS*, MS-DOS*, CP/M-86*.
installation and testing instructions. agreement. More productivity. less frustration, better programs.
For more information or to order Quelo™ Instant-C™ is $500. Call or write for more info.
write or call Patrick Adams 2464 Ssserglil\;,ew\.x,gglilétg #1173 . nal (6'|7) 653-6194
COD, Visa, MasterCard. (206) 285-2528 P.Ol. Box 480
Systems, Inc. Natick, Mass. 01760

P/M. Cl K T™M . 3 -DOS
aiém-:gh P%.hgg% ‘1(':1\:’?;38 DR UNDCTM B8l Laba. M M Trademarks: MS-DOS (Microsoft Corp.), PC-DOS (IBM), CP/M-86 (Digital Research,
i ' Inc.), Instant-C (Rational Systems, Inc.)
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Now available For tne

computer experimenter!
COMPUTER CONNOISSEUR'S DELIGHT!
NOW BE IN CDNTROI. WITH YOUR COMPUTER — THE ONLY PI.IBLDCATI%
N FOR THE DI
L!ARN TNE VEHSA“LIW OF MODERN
CONCEPTS. EXPERIMENT WITH COMPUTER AND TEI.EPNUNE S\'BTEH!
INTERFACE THEIA, LEARN HOW THEY WORK, WHAT

THEY DO..
THEM TO WORK FOR You! A CDMPLE?E fElEPKDNE
E"NUI‘P_CEERING COURSE IS INCLUDED IN MONTHLY CHAPTERS, BRING-

Gl
MPUTERS AND TELEFHUHEB ARE THE FUTURE.
THIS PUBLICATION IB AN ABSOLUTE MUST FOR EVERYONE INTERESTED.

UNPUBLIBHED
MATERIAL

Che one you've_all
een wditing for>

LABLE — Loarn how [0 repair feie-
Pivoned and inons Systams, how they work in

monthly mxlaJFmom: with the
magazine for yo

PUBLISHED MONTHLY

ONE YEAR SUBSCRIFTION $14.00
SAMPLE COPY $2.00)
SUBSCRIPTION & 2 PROGRAMS $20.00
Credit Card Only: |m+cnnm n-rwml!ttrrcmwn
-800-4-COMPUTEL (Callf. Calta Only}

COMPUTEL—the complete SOURCE for everyone.

Youcan now do the th?ngs you've only heard r"l':o
right in the gnvacy of your own home. nalspensable

reterence 1o phreaks and hackers. Learn how 1o ge
all kinds of computer programs FREE. Get the mslde
story of big business systems—their quirks and flaws
—and remain up to date with vital occurrences within
the computer industry. Computel is a publication de-
signed for everyone who has an intense curiosity of
computar systems, containing a wgahh of hard to find
nformation, codes, and numbers. Published monthly.

Computel Publishing Socisty &
6354 VAN NUYS BL., #161-M/VAN NUYS, CA 91401

CP/M EPROM
PROGRAMMING SYSTEM

2708 2732A
2758 27128
2716 27C16
2732 27C32
2764 27064

ALONE BOARD, - ELECTRONK, SWITCHING OF EPROM TYPES
LE-CS 24 VOLT XPMR FOR POWER mﬂwmwwm ON BOARD
- DESICNED WITH BASY TO GET PARTS [« IVE 28 PG MANJN.
- WORKS WITH ANY cP,’M SYSTEM S
* * INTERFACE 'T‘WO WAYS * *
1 - ONE 8 BIT INPUT PORT AM}DM‘BEITUJT‘PU’T‘PORT* 16 WIRES
A CGROUND - HAM)SHAKE LINES REGUIRED.
CENTRONICS OU’I'?UI'DAABT!:AN)O&.N’UT
DATA BIT [BUSY LINE) - 9 WIRE'.'b AND A GROUND

* ¥ CONTROL PROGRAM COMMANDS * *
PROGRAM SIFROMOISK - save S) TO DISK.
~ READ DISK F\L,F L O RAM %H} FROM RAM
- READ EPROMS] INT s
ey -G
- DISPLAY/MODIEY RAM - (WONITOR MODE] WITH If S8 sonos
FI XPER-EXAMINE-MODIFY -BIAS-PROGRAM-VERIFY, ]

S DOCUMENTATION
AND SOFTWARE ON & SINGLE DENSITY DISKETTS $69
OVE WITH COMPLETE PARTS KIT — 3159 (AT - $189)
/ARE AVALABLE FOR CSBORNE, K. OR DN 2764 EPROM

ANDRATECH -

P.O. BOX 222
MILFORD, OHIO 45150

- (513) T’)Q 7218

NORTHSTAR AND MBSI
REALWORLD USERS

New Products and Enhancements

THE FINANCIAL ANALYST:
a concise financial analysi ram
fully interfaced with generafmgger.

MULTI-CO:
an enhancement to enable

recording of multiple companies
on a single disk.

FINSEC:
church contribution management
and mailing program.

FUTURE ENHANCEMENTS
FORTHCOMING ...

Contact Victor Mofflitt
or circle reader service number.

DATA-CO.
978 TIOGUE AVENUE
COVENTRY, RI
(401) 828-7385
Dealer Inquiries Invited
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CAU_ OR WRITE FOR MCRB
OHIO RES ADD 55% TAX -- V[SA[MC MCEPTB) nm FUH fOD

M:crosys!_gms Mart

s
GRS - g

NOW
o
FORMS TRF\CTOR‘ 585.% $
RS-232C SERIAL $65.%°
MULTI-LOAD SHEET FEEDER *375.% 488
DAISY WHEEL
QUME COMPATIBLF
PRINTER
HIGH RELIABILITY & PERFORMANCE

describes this 18cps Cenlronics Printer. 256 char. buifer wiaptional tractor and

sheet feed. Uses Qume 96 spoke Daisy Wheel 8 Qume Muiti-Strike IV ribbon car-

widges. Soft touch controls and Bi-directional print gives excellent quaiity on all
types cf stock. 8-level impression control prints original PLUS four copies
DEALER INQUIRIES INVITED.

Call: (714) 895-5033 or Write:
ORANGE COUNTY COMPUTER

15131 Triton Lane, Suite #122
Huntington Beach, CA 92649

Graphs without
Graphics?

No need for screen graphics. Publishable
graphs on your dot matrix printer.

Easy to Use. No programming.
CP/M 80 or 86, MS-DOS, or PC-DOS.
Excellent Manual. Most disk formats.

DataPlotter™

T T T T T T

—— THEOGRETICAL

XXX EMPIRIEAL

=
w
x
w
o
<
o
S
-
a

MILLIBECONDS
Line Graphs & Shipping. .. .. . add $3
Lark oy Setterplots. 569 o ysang
Software BurGraphs &  Consda.. . 384%

7 Cedars Road Pie Charts .. .$69 Specywhich Printr
Caldwell, NJ 07006 Mi";msﬂw

(201) 226-7552
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THE MASTER DIRECTORY
OF PRODUCTS FOR THE
IBM PC, PC XT, PCijr
AND MOST COMPATIBLES!

AVAILABLE AT YOUR
LOCAL NEWSSTAND AND
COMPUTER STORE.

Promotional Prices
for COMPUTER
xeroxwarranty PROFESSIONALS

Service & Maintenance

We set up your sale/leasebacks.

PRINTERS, TERMINALS, SOFTWARE

Computer professionals, we want you as a cuslomer, a resource
and a reference. Because we sell as many computers by referral as
directly from our ad, we want to expand our professional customer
base. We are offering promotional prices only to knowledgeable
users, for a short while.

TERMS: Cash with order

You pay al freight. Add 5% C

for 205 10/Net 30 AAAT o Ostplus
FedBuls 0. 2hima

<% COMPUTERS
205 879-5976

205 879-

P.0. Box 6114+ Birmingham, AL 352506114
‘Our bank is 1st National of Birmingham, (205) 326-5120

C Programmers

B-Trees

For

’ 5 @ +2 00 Postage

Source Code Included
The Softfocus B-Trees record index-
ing library will help you develop
sophisticated application programs.
With Softfocus B-Trees you get:
e high speed file handling for up
to 16.7 million records per file
e customizable BDS or K & R
standard C source code
e no royalties on applications
programs
® support random and sequential
file access
@ includes example programs
Softfocus e
1277 Pallatine Dr., Oakville, Ont. —
Canada L6H 171 (416) 844-2610 ssm

8051/52 DEVELOPMENT BOARD
8051-Based Single-Board Computer with

Monitor/Debugger ) )
W4 28-pin byte-wide
sockets; monitor will
program EEPROMS.
WPerfect for System
Development and
Educational Applications

WBE gzz3s5

omnary Technology
~ P.0. BOX 67  MERIDEN, NH 03770 » 603/448-1285




DeltaBASIC

Data Entry Keyed Data
Screens Files

File & Decimal
Record Locking Arithmetic

Business-Oriented Basic

A complete, efficient BASIC lan-
guage for multi-user business pro-
gramming. Also report formatting,
HELP messages, error trapping and

more. For CP/M, MP/M, and Turbo-
DOS.

Try before you buy. Demo with man-
ual and complete system only $50
(applies to purchase price). We
unencrypt by phone when you're
ready to buy. Manual alone, $20.
Immediate shipment. Call for more
information. Visa/Master Card,
C.0.D. or send M.O.

DeltaSoft, Inc. @

7525 S. Broadway P. O. Box 7082
Tyler, TX 75711 (214) 581-1425
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REASONABLE PRICES

CP/M Software by
Poor Person Software

|

Poor Person’s Seooler $49.95 |
Al the function of a hardware print buffer at a fraction of the |
cost. Keyboard control. Spools and prints simultaneously. |

Poor Person’s Spread Sheet $29.95 |
Flexible screen formats and BASIC-like language. Prepro-
grammed applications include Real Estate Evaluation. I

Poor Person’s Spelling Checker ~ $29.95 l
Simple and fast! 33,000 word dictionary. Checks any CP/M text |
file.

aMAZEing Game $29.95 |

Arcade action for CP/M! Evade goblins and collect treasure.

Crossword Game $39.95

Teach spelling and build vocabulary. Fun and challenging.

Mailing Label Printer $29.95 |

Select and print labels in many formats.

Window System $29.95 |

Application control of independent virtual screens. |
All products require 56k CP/M 2.2 and are available on 8" 1IBM and 5
Northstar formats. other 5 formats add 55 handling charge. California
residents include sales tax.

Poor Person Software
3721 Starr King Circle
Palo Alto. CA 94306
tel 415-493-3735

©P M 13 a registered trasemark of Digual Rese:

ot ot L]
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Integrated appearance‘
Plus ... low price

Personal Micro Computers, Inc.
275 Santa Ana Court, Sunnyvale, CA 94086
(408) 737-8444
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68000 Cross Assembler
Motorola VERSAdos + Compatible

Assembler, Linker, Object and Macro Librarian.
Absolute and Relocatable Code, Macros, In-
cludes, and Conditional Assembly. Structured
Programming. No limit on source file size.

Unix (C) Compatible Source

$700
CP/M-80* PC/DOSt CP/M-86"
$200 $250 $250
Manual: $20

(refundable)

¥ farbware

1329 Gregory
Wilmette, IL 60091

* Digital Research lrademark, 11BM trademark, + Motorola trademark

(312) 251-5310
after 5 p.m.
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New Release

CP/ M<T>ISIS

or
PDS & MDS

ICX v.4 eXchanger now supports BOTH 8"
MDS and 5-1/4" iPDS formats.
Manipulation of SISl files using your
CP/M system was never easier

ISE v.8 Emulator gives the CP/M-B80 user
access to all the ISISII languages and
utilities.

Complete source (C and MAC asm)

included with all packages

Copynghts: CP/M Digital Research, Inc
and iPDS Intel Corp

‘/_:_‘l =1 DR R
e LUES[&TH U.lares

303-327-4898* Box C » Norwood, CO 8142
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RTL

Relocatable Threaded Language

RTL is a threaded language similal
to FORTH but is based on a new type
of threaded code called status
threaded code. This new type of
threaded code allows the inclusion of
a number of features not normally
included in threaded languages. Each
word is independently relocatable.

RTL allows editing of any high level
word directly from RAM, eliminating
the need for screens. Any word may
be redefined retroactively so there is
no kernel of unmodifyable words. RTL
is now available for the 68000, 6809,
8086, and Z80.

RTL Programming Aids $150
10844 Deerwood SE
Lowell, Mi 49331 Includes all

source code.
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I
Full Screen Text Editor
with

Full Source Code in C

for

CP/M 68K or CP/M 80

édward k reai'h

Call today for valuable information:
(608) 231-2952
To order send a check to:
Edward K. Ream
1850 Summit Avenue
Madison, Wisconsin 53705
e e e e e e ———]

FREE
CATALOG!

Just let us know and we'll mail
you a FREE Creative Comput-
Ing Catalog—16 pages filled
with books, buyer's guides,
magazines, and more!

To get your FREE catalog,
write to: Creative Computing
Catalog, Dept NA1X 39 East
Hanover Ave., Morris Plains,
NJ 07950.

ICs PROMPT DELIVERYI!

SAME DAY SHIPPING (USUALLY)

DYNAMIC RAM
256K 150 ns $35.77
64K 200 ns 4.87
64K 150 ns 4.87
64K 120 ns 5.59
16K 200 ns 1.21
EPROM
27256 32kx8 300 ns $49.97
27128 16kx8 250 ns 26.50
2764 8Kx8 250ns 797
2732  4kx8 450 ns 5.40
2716 2Kkx8 450 ns 3.60
STATIC RAM
5565P-15 150 ns $35.97
6264LP-15 150 ns 35.97
6116P-3 150 ns 6.36

Open &'z d hip via Fed-Ex on Sat

MasterCard/ or UPS CASH COD
Factory New, Prime Parts uPoo
MICROPROCESSORS UNLIMITED
24,000 South Peoria Ave. b
BEGGS, OuK 74421 (91 8) 267 4961
Prices shown above ars for July 30, 1984
Please call for new discount & current prices. Pricas subject to change. Please expect
Iigher prices on some pans due 1 worid wida shortages. Shipping and Insurance exta

alty
you by the next morming, via Federal Express Standsrd Alr & §5.991




classified ads

CLASSIFIED RATES: Per Word, 15 Word Mini-
mum. REGULAR: $2.00. EXPAND-AD: $3.00
GENERAL INFORMATION: Prepayment dis-
counts available. Payment must accompany order
except credit card — Am. Ex., Diners, MC, VISA
(include exp. date) — or accredited ad agency in-
sertions. Copy subject to publisher’s approval;
must be typewritten or printed. First word set in
caps. Advertisers using P.O. Boxes MUST supply
permanent address and telephone number. Or-
ders not acknowledged. They will appear in next
available issue after receipt. Send order & remitt-
ance to: Classified Advertising, MICROSYSTEMS
Magazine, 1 Park Avenue, New York, NY 10016.
Direct sales inquiries to (212) 503-5115. For Cus-
tomer Service Call: (212) 503-4506.

SOFTWARE

REL/MAC converts M80 REL files to MAC source files.
$74.95 on 8" SSDD, CP/M-80. Free information.
Microsmith Computer Technology, P.O. Box 1473, Elk-
hart, IN 46515.

ENGINEERING SOFTWARE-CP/M, MS-DOS, TRS-
DOS, free flyer. PLOTPRO Graph Printing Program.
Linear/log/semi-log, multiple plot, grid lines, label-
ing, $52.95. ACNAP Analyzes active/passive elec-
tronic circuits. MonteCarlo, Worst Case, Sensitivities,
$52.95. SPP-Signal Processing, FFT, linear/non-lin-
ear. LaPlace, transient analysis, $62.95. BV Engi-
neering, Box 3429, Riverside, CA 92519. (714) 781-
0252.

ATTN: COMPUTER USERS. We do transferring of data
from one computer format to another computer for-
mat. Most CP/M systems and some PC-DOS. Prices
available on request. Please call the DISK LOADERS.
(714) 855-9230.

forMath™ formats technical manuscripts: equations,
matrices, integrals, footnotes, multiple fonts/sizes,
symbols. Supports dotmatrix, daisywheel, laser
printers, phototypesetters, CRTs. CP/M, PC-DOS, MS-
DOS, mainframes. Shantha Software, 50 West 97th St.
11N, New York, NY 10025, (212) 222-SNIP.

CBASIC/CBB0/CB86 program generator. Create pro-
gram for displays or listings in minutes. Includes di-
rect cursor positioning, input editing functions, 1/0
formats. All source included. $49.95. For more infor-
mation: Warwick Information Technologies, 29 Haw-
thorne Ave, Warwick, NY 10990; or call Lu Elliot at (914)
986-5139 or Jana Goodman at (914) 446-5521,

COMPUTER EQUIPMENT/SUPPLIES

REPLACEMENT RIBBONS for computer printers and
word processors. Fantastic savings! Thousands in
stock. Quick delivery. Call or write: 1-(800) 292-6272.
National Computer Ribbons Corp., 1114 Elbank Ave.,
Baltimore, MD 21239.

PUBLICATIONS

SCHULTZ'S BIMONTHLY reports best bargains: mi-
crocomputers, peripherals, applications, supplies,
$9.95 single report, postpaid, guaranteed. Postroad,
Box 1212C, Roanoke, VA 240086,

Get the jump on
competitors by using our
Microsystems Hotline number to place
your classified ad and/or directory listing now for
our next issue! We'll give you information on ad
sizes, options, rates—everything you need to reach
new customers easily and economically. It's like
having iresh prospects right at your fingertips!
Classified Advertising
ZIFF-DAVIS PUBLISHING COMPANY
Consumer Computers & Electronics
Magazine Division

SHELF

CONSCIOUS?

Now you can organize your copies of

MICROSYSTEMS

Now your magazines can be a hand-
some addition to your decor, well or-
ganized, and easy to find, thanks to
these durable library-quality cases or
binders. They're made of luxury-look
leatherette over high-quality binder
board. And both styles are custom-de-
signed for this or any other magazine
you save, with size, color and imprint
selected by the publisher. FREE
transfer foil included for marking dates
and volumes.

»

Magazine
binders

holds your issues on
individual snap-in rods,
combining them into
one volume. $7.95 each;
3 for $22.50; 6 for $42.95.
Mixed titles OK for
quantity prices.

Open-
back cases
store your issues for
individual reference.
$6.95 each; 3 for $19.75;
6 for $37.50. Mixed titles OK
for quantity prices.

— For faster service
v\ :

; CALL TOLL-FREE
t*&} 800-526-0790

(In NJ only 201-540-0445)

| PO Box 5120, Philadelphia, PA 19141

Please send: [] Cases []] Binders
TITLE QUANTITY

Other:

|
I
Microsystems e :
I

I [J PAYMENT ENCLOSED . *Add
I $1.00 per order for postage and handling. Out-
side USA add $2.50 per unit ordered; send US
I funds only.
| [ CHARGE (Minimum $10):
I American Express [] MasterCard
Visa

Card No Exp. Date.

Print Name.

l Address.

| City.
' State/Zip.
!_ *Residents of PA add 6% sales tax. _I

I
I
I
I
Signature :
I
I
I
I

Looking for mind stretchers?
TRY...

PROBLEMS
FOR COMPUTER
SOLUTION

Sharpen your students’ minds and give
them practical experience in using the
computer. PROBLEMS FOR COMPUTER
SOLUTION offers 90 brain teasers involv-
ing algebra, geometry, trigonometry,
number theory, probability, statistics and
science. Some typical examples:

® Can you find a five-digit number which
when multiplied by four has its digits
reversed?

® Write a program to find "Hardy's
number” (the smallest integer that can
be written as the sum of two cubes in
two different ways).

® Program the computer to test any
phrase to see ifit is a palindrome
(reads the same way backwards as
forwards).

The student edition contains all 90 prob-
lems, seven appendices and a bibliogra-
phy. The teacher's edition includes the
same, plus the solutions with listings

in BASIC, sample runs, and in-depth
analyses explaining the algorithms

and theory involved.

PROBLEMS
FOR
COMPUTER
SOLUTION

Student Edition:
8u" x 11",
softbound.

Teacher's Edition:
8W" x 11",
softbound.

[ i bt oy

CREATIVE COMPUTING PRESS

Dept.FA4C,

39 East Hanover Ave., Morris Plains, NJ 07950

Please send me:

Copies of PROBLEMS FOR COMPUTER

SOLUTIONS, Student Edition, at $4.95, plus

$1.00* postage & handling, each. #9Z
Copies of PROBLEMS FOR COMPUTER
SOLUTION, Teacher's Edition, at $9.95, plus
$2.00* postage & handling, each. #9Y

*Outside the US add $3.00 per order.

[] PAYMENTENCLOSEDS$____

CA, NJ and NY STATE residents add applicable

| |
| |
| |
| |
| |
| |
| |
108 |
I es tax. I
| |
| |
| |
| |
| |
| |
| |
| |

[ CHARGE MY: (Charge and phone orders $10 min.)
[] American Express [] MasterCard [] Visa

Card No. Exp. Date
Signature.

Name.

Address Apt
City.

[t e =i ]

For faster service, call TOLL FREE 800-631-8112.
(In NJ call 201-540-0445)

Alsc available at your local bookstore or computer store



PC-PRO IS HERE!
PC-DOS FOR YOUR

ompuPro
ONLY ... .. ......$3095

PC-PRO on 8" Disks . ......395
Controller for 5” Drive . .....350

5"Drive .................395
PC-PRO MANUAL ......... 25

TRADEMARKS: CompuPro (CompuPro), PC-PRO
(Computer House)

( omputer House, Inc.

722 B Street
San Rafael, CA 94901

(415) 453-0865
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ConliX

UNIX™ Technology for CP/M™

ConlIX™ can provide any 48-64K CP/M-80 micro with many ad-
vanced capabilities of UNIX. You'll be amazed at what your
CP/M micro can do now! ConlX features include:

I/O Redirection and Pipes, multiple commands per line, full up-
per/lower case and argument handling, Auto Screen Paging,
Programmable Function Keys, improved User Area Directory
access, Auto Command and File Path SearcKing, ExpanDisk™
Virtual Disk System (access all 16 logical drives), Print Spooler,
complete “Shell” programming language, over 100 built-in com-
mands, Expression Analyzer, expanded SysCall interface (20
new BDOS calls allow access to system functions), Archive
Manager (compacts files for disk space savings of over 50%),
On-Line Manual System, and so much more! Uses as little as

1/2K RAM—no memory crunch! Runs with CP/M for true pro-
gram compatibility.

The ConIX Operating System
List $165

Computer Helper Industries Inc.
P.O. Box 680 Parkchester Station, NY 10462
Tel. (212) 652-1786

Dealer inquiries invited!
UNIX™ Bell Labs; CP/M™ Digital Research; ConlX, ExpanDisk™ Computer Helper Industries Inc.
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Advertiser Page Advertiser Page Advertiser Page
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Avocet Systems, Inc. 49
I-Bus 50 Quelo 116
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The Code Words 113 Lattice, Inc. 67 Semi-Disk 72
CompuPro C4  Logical Devices, Inc. 27  Simpliway Products 113
Computer Editype Systems 76  Lomas Data Products, Inc. 23  Softcraft 86
Computer Helper Indus. Software Horizons, Inc. 73
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Computer House 120 Macrotech International Corp. 9  Solaronics/disk plus 104
Computing 63  Mark Williams Company 17  Southern Computer
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D & W Digital 65 Mendocino Software 97  System Engineering Tools 88
Data Access Corp. 79 Micro Dynamics Corp. 89
Digital Research 96  Microlog 33 2500 AD 60, 61
Digital Research 97 Micro Methods 113  Tecmar Inc. 11
Micro-Mikes 53  Teletek 2
Earth Computer 89 MicroType 115
Ecosoft, Inc. 67  Mitek 29 UCI 57
Electralogics, Inc. 13 Morningstar Microcomputer 85  Unipress Software, Inc. 91
Electronic Specialists Inc. 113 Morrow 55 Unisource 5
Extended Processing 89 Mycroft Labs, Inc. 98
Vault 35
FairCom 38 New Generation Systems, Inc. 107 s
Nicolet 27  Workman & Associates 116
G & G Engineering 7
Gifford Computer Systems 7  Paradynamics 65  Xyquest 37
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~ Thev Called It Impogsible.

Intelligent Workstation

Imagine IBM PCs, intelligent workstations and
$-100 BUS multiuser systems all on the }
same local area network.

Impossible?

Not with MicroNet, Intercontinental
Micro’s networking solution.

The key is a unique hardware and soft-
ware approach to local area networks.

You get the flexibility of 8-bit and 16-bit
processors on the same network, the cost ¥
savings of shared peripherals, and expand-
ability to over 4000 users.

You simply organize the network the way you
want, mixing IBM PCs, S-100 BUS multi-user sys-
tems, S-100 BUS file servers, and workstations.

Intercontinental’s sophisticated single board
computers, 8-bit and 16-bit slaves, memory and
interface boards make your job even easier.
MicroNet will work with almost any S-100 BUS
system including IMS, Teletek, and any other S-100
master featuring phantom deselection or extended
addressing capability.

The ability to run PC-DOS, MS-DOS, CP/M, MP/M,

and other applications programs means whatever
the future holds, MicroNet is ready.

And so is Intercontinental Micro.

You see, our S-100 BUS products revolutionized
an industry. Intercontinental’s slaves, masters and
memory boards introduced advanced features like
Direct Memory Access and Memory Management

to micro environments. MicroNet™ The new net-

We Call It Micrane

working solution from the company that’s been
building networking solutions for years.

Still think MicroNet’s impossible?

Then call, write or circle the bingo number
below —we'll send you complete information on
MicroNet and descriptions of all our products,
including the most complete S-100 BUS product
line in the business.

OUR COMPLETE MICRONET AND $-100 BUS PRODUCT LINE
CPS4800X-SINGLE BOARD COMPUTER.

4 or 6 MHz processor (Z80A/B), onboard floppy
disk controller, 64K RAM, 4 channel DMA control-
ler, 24 line parallel 1/0 port, two serial /0
channels, real time clock. Memory mapped or I/0
mapped capability.

CPS-16X — 16-BIT 8086 SLAVE PROCESSOR.

256K, 512K or 1IMB RAM, bank selectable,
memory mapped, two serial ports, 24 ling parallel

10 nort, 8 MH?.

IBM PC

CPS-BMX/MX —Z80 SLAVE PROCESSORS
4 to 6 MHz processors, 64K RAM or 128K
bank selectable memory, two serial ports, 24
line parallel 1/0 port.
...~ 256KMB — MEMORY BOARD.
gl |_ Hard disk cache, linear addressable to
"’ two megabytes, bank selectable in 16K
increments, configures for phantom
~ deselection, parity error detection.
LANS100 — MICRONET FOR S-100 BUS SYSTEMS
ARCNET controller meets 696.2/D2S-100
spec, coax cable interface, 255 nodes per
network segment, 2.5 megabit/sec. data rate.
LANPC MICRONET FOR THE IBMPC
Plug-in expansion board with custom software
drivers integrates IBMPC into MicroNet networks.
64K or 256K RAM options available.
WSB0X-DISKLESS WORKSTATION
Converts almost any dumb terminal into intelligent
workstation with networking capability. Floppy
and hard disk options available.
PERSONALITY BOARDS — '
SASI, Centronix, PRIAM, Clock/Calendar, R5232,
Modem, RS422, long distance serial communica-
/ tions (up to 4000 Ft.)

£=Intercontinental
=== Micro Systems

=




CompuPro 10 The Price is Nothing Personal.

Compare the Cost of
CompuPro to Networked
Personal Computers.

Modesty aside, business is good
and you're considering buying a
computer. Or, another computer. In
fact, business is so good, you'll be
needing a multi-user system.

Your instinct may be to buy
several personal computers. But
these systems are designed to .
work with you, not with each other
.. .and computer networks can be
expensive propositions. Consider
a four-user network: you'll need
* four personal computers, plus a
networking package. Your total cost

for this personal system? $18,000.*

[

i

Price isn't the only advantage
our CompuPro 10 has over net-
worked personal computers. We
also provide the most popular soft-
ware programs. . .word process-
ing, financial spreadsheet and
data base management. And inno-
vative hardware features, including
five microprocessors. So every
user can work faster, without the
performance degradation associ-
ated with personal networks.

What’s more, the CompuPro10’s
multi-user operating system
allows you to run both 8-bit and
16-bit software at the same time.
So you can choose from a library of
over 3,000 programs, as well as

use your existing CP/M® software.
1 Gan also support your company’s

Ll M |1}

To make the CompuPro 10
multi-user system éven more
incomparable, we offer a full one-
year warranty.

For a complete demonstration,
visit one of our Full Service
CompuPro System Centers. Or
call (415) 786-0909, ext. 206 for
the System Center nearest you.

Don’t get personal,
get CompuPro.

3506 Breakwater Court, Hayward, CA 94545

o R DR




