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Multi-Us&l PG

With Advanced Digital’s PC-Slave/16°s

and *“Dumb"’ Terminals

With more than 4 years’
experience in S-100 multi-user
design, ADC has turned its
attention toward giving you
“True’” multi-user PC
operation. Using inexpensive .
““dumb’’ terminals, you can run PC-
DOS, MS-DOS, CCP/M and popular :
applications software such as LOTUS 1-2-3,
MULTI-PLAN, and WORDSTAR. |

Up To 12 Users/

Adding users to your PC is simple .. . just plug
PC-SLAVE/16’s into expansion slots and connect

he terminals. The PC-SLAVE /16 shares your PC disks

nd peripherals, resulting in a savings of $1000 or more
pmpared to the cost of adding a second PC. ADC’s RTNX
ecutive software turns your PC irjto the master processor

: Snares disks, peripherals and data with the slave PC's. By

he ADC p( 4 E)‘BUS expansion chassis, you can build clusters
] the . : ;
See us at Booth #J’M qpmdex, Nov. 14-18, 1984.




Powerful & —

Cost Effectlve

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.

ol & PC-SLAVE /16 Networkin Savings
To expand your existing PC: SRdTecminat

2-User System

mmm
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
terminals. You can run LOTUS 1-2-3, Multi-Plan and WordStar. Even the latest *“Windowing’*
software will run with PC-SLAVE /16. To find out more about the PC-SLAVE /16, visit your
local dealer or contact Advanced Digital Corporation.

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

Advanced Digital U.K. Limited
27 Princess St., Hanover Square ¢ London WIRSNQ ¢ United Kingdom
409-0011 409-3359 » Telex 265840 FINEST

*PC-SLAVE/16 is a trademark of Advanced Digital Corporation
*PC-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
*Multi-Plan is a trademark of Micro Soft Corporation
*WordStar is a trademark of MicroPro Corporation



NEW PRODUCT NEWS
FROM TELETEK

Systemaster ll. 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 Il! 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 RS232 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
and slave. Add
to the DMA
capability a true

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!

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.
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TELETEK

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

Telex #4991834
Answer back — Teletek

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

In Canada:

MAE Microsystems
8255 Mountain Sights,Ste.150
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,
Compagq, 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 1l, 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.

{Specnf:catlons subject to

change without
notice.)
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The Evolution of the UNIX Timesharing System
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The origins of UNIX as told by one of the creators
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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 1/0,
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 hy VenturCom, Inc.



Editor’s

Gonditions for
portahili
the S-100 bus—
a response to
a reader

by Mark Rollins

6 Microsystems October 1984

onsider the following
| situation: You are the
author of a new word
processor called FWP
(Fancy Word Proces-
, sor). You are excited
by the prospects for
w4 your new product, and
everyone you've given it to so far loves
it—they all think it’s a winner. Now,
clearly, once the product is developed,
you have one primary goal: to maximize
the sales, while minimizing the hassles
to market and distribute it.

Wouldn’t it be nice if, when cus-
tomers ordered it, you could simply ask
what machine it was targeted to run on,
and then provide the diskette (or other
distribution media) format for that ma-
chine? And I do mean for any machine.

Obviously, that is not reality, at
least at this point. It assumes a single ex-
ecutable module, which means machine
code for one specific CPU. But you’ve
been clever: you anticipated that, and
wrote the program in a high-level lan-
guage. So, a viable alternative is
to recompile it for the customer’s
machine.

The problem is that you have only
been afforded some level of portability.
There is no language that is standard
across all compilers from every vendor,
even on a given machine.

To get a perspective on the prob-
lem, let’s look at the elements that go
into writing a single program that (a)
performs 1/0 to physical devices, and
(b) needs to be universally portable.
They are: (1) the program, (2) a compil-
er, (3) an operating system, and (4) the
physical hardware.

The compiler takes the program
source and generates executable code
for a specific CPU. For portability,
none of that code can perform actual
I/0; instead, it makes I/0 requests to
an operating system, which channels
them to the specific hardware. If that
chain is modular and standard, then
portability is achieved by simply writ-
ing the OS device drivers for any specif-
ic machine.

Thus, the ideal environment for
universal portability is an operating sys-
tem that runs on all machines and a
compiler that talks to devices through
the operating system, rather than di-
rectly. Every single component short of
that decreases the portability and in-
creases the complexity of the environ-
ment—and therefore the amount of
work necessary on somebody’s part.
This is an issue of extreme importance
to the industry that we will continue to
cover in these pages.

Response to S-100 letter

We have received a letter that com-
plains about our continuing editorial
trend to move away from support of S-
100 systems (*“‘Letters to the Editor,”
this issue). We have a charter at Micro-
systems to keep our readership informed
of state-of-the-art issues in the world of
microcomputers. It is a readership iden-
tified as the system and software devel-
opment community; and the industry is
so fast-paced that developers must not
only remain current, but must antici-
pate new trends, in order to survive.

We are therefore fortunate that our
charter not only enables, but compels us
to cover the eclectic, even esoteric, in-
terests and needs of this community—
which is becoming more and more pro-
fessional—in order to help them get
their jobs done. On the other hand, be-
cause that charter also compels us to re-
main leading edge, it does not force us to
be bound to the majority.

The New York Times (Tues., Aug.
14, 1984) published a breakdown of the
sales of computer systems for June,
1984: IBM PC and XT—39%; Compaq
(PC compatible)—10%; Apple Macin-
tosh, C, and E—28%; all others (in-
cluding all other PC compatibles, Com-
modore 64s, Atari’s, all 68000s, all
S-100 systems, and all other 8-bits)—
23%. That breakdown, of course, does
not identify the relationship between
current sales and the existing installed
base of microcomputers. However, if
the majority of the development com-
munity is not already 16-bit IBM com-
patible, it is moving there fast.
Now, we do feel the installed base of S-
100 systems is valuable, and that the ca-
pabilities of S-100 systems provide for
the expansion of those systems into
state-of-the-art processing. Neverthe-
less, for whatever reasons, the S-100
community just is not moving aggres-
sively in the current direction of 16-bit
MS-DOS and UNIX.

There are S-100 systems, like the
CompuPro 8/16, that are selling well—

. within their spheres. But they aren’t get-

ting serious penetration. We feel this is
partially because they still function as 8-
bit systems, with some 16-bit capabili-
ties. There is a crying need to upgrade
these systems to full 16-bit processing
capabilities, as Dual Systems has done
with its S-100 68000 UNIX system.
The point is, we still very strongly
support the potential of S-100 systems.
If the vendors for those systems make a
state-of-the-art, 16-bit processing envi-
ronment available to the development
and end-user communities—and that
means providing CPU cards, MS-DOS,
and UNIX, as well as more aggressive
marketing strategies—Microsystems
will be there to write about it.




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 $-100 world’s first 1/2 Mbyte static memory.
Call or write us today, and find out how easy it is to
upgrade your S-100 system.

Macrotech International Corp.
9551 Irondale Avenue

Chatsworth, CA 91311
Phone: (818) 700-1501
. Telex: 9109970653

FOR DEALERS AND OEM CIRCLE READER SERVICE #78 s{-,‘

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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BM is rumored to be ready-
ing a turbo version of the
PC/XT system that will have
a much higher clock speed.
Several PC-compatible ven-
dors have already introduced
such products. Running at a
- higher speed significantly im-
proves of windowing and integrated
database/spreadsheet programs. . ..
IBM is also expected this month to fi-
nally announce its multiuser version of
the PC, which uses the Intel 80286 mi-
croprocessor. Speculation is that IBM
will use a UNIX operating system (pos-
sibly XENIX) with windows and MS-
DOS emulation features. . . . Future
Computing, a respected market re-
search organization, estimates that this
year IBM will ship 1.2 million PCs,
while Apple will ship 900,000 systems;
last year, the figures were 450,000 PCs
and 637,000 Apples shipped. Thus they
expect ‘84 to be the first year that IBM
overtakes Apple.

UNIX news

Mark Ursino, operating systems
product manager for Microsoft, gave
very interesting talk at the Comdex
show in May. Here are some quotes
from his talk on UNIX.

“UNIX, if you add up all 50 fla-
vors, does dominate the market for
multiuser general-purpose micro-based
business computers . . .and that market
is only about 10% of the general-pur-
pose microcomputer industry . . .the
multiuser market does not have the crit-
ical mass to garner general industry
support in terms of value-added
products. . . . this market is being treat-
ed as a poor step-child by the industry in
general because there is no true domi-
nant standard . . . there is no true
UNIX standard in the sense that there
are CP/M and MS-DOS standards.”

“Recently I read an article where
an AT&T spokesperson was boasting
that there were in excess of 70,000 com-
puters of 75 types running UNIX. That
boast is very revealing when you put it
in perspective. 70,000 computers of 75
types makes for an average of only 933
computers of any given type. Not a big
market to sell into! But consider this: of
these 70,000 plus computers, at least
25,000 are Tandy model 16s running
XENIX. 15,000 of them are Fortunes,
running ForPro, which is a derivation
of XENIX, which is derivation of
UNIX. 20,000 are Altos systems also
running XENIX, and at least 5,000 or
more are PDP-1ls or VAXs. So that
leaves about 10,000 machines averaged
over 68 types, or about 147 per

type. . . .the best that can be said for
UNIX, then, is that UNIX 1s a standard
technology upon which a dozen or so
commercial products are based.”

“To put AT&T’s 70,000-system
boast in yet another perspective, AT&T
has licensed 70,000 commercial systems
in four years of commercial licensing.
Apple distributed 70,000 Macintoshes
in four months. Consequently, although
UNIX is a real commercial force, it does
enjoy some unearned perceptual advan-
tages. Because 50 flavors get wrongly
treated as one commercial product, the
small number of systems in use cuts
AT&T’s boast to size.”

From Mark’s comments it is appar-
ent that of the 70,000 licensed commer-
cial installations of UNIX, more than
60,000 are running XENIX. Still,
XENIX contributed only 3% of
Microsoft’s $75 million in 1983 reve-
nues, according to chairman and
founder William Gates. It is likely that
Microsoft, considering development,
support and promotion expenses as well
as AT&T royalties, has yet to show a
profit with XENIX. If that is the case,
one wonders about the future of UNIX.

Electronics Business magazine pre-
dicts that “‘a shake-out is on the way.
And every UNIX system supplier out-
side of the Big Three—AT&T; the Uni-
versity of California at Berkeley (with
its BSD 4.2); and Interactive Systems
Corp. (Santa Monica, CA; supplier of
the PC/IX UNIX system for IBM’s
PC)—stands a chance of getting
burned.”

Running MS-D0S under UNIX

Several suppliers of UNIX operat-
ing systems are promising that MS-
DOS programs will be able to run with
their operating systems. The Mark Wil-
liams Co., suppliers of Coherent, a
UNIX implementation for the PC, are
promising that their system will be able
to run MS-DOS software by year-end
via an MS-DOS emulator mode. And
Lantech Systems has announced that
their uNETix operating system will also
shortly have MS-DOS capability.
Lantech also claims to have also added a
BASIC compiler to uNETix that is
compatible with Microsoft BASIC.

Digital Research (CP/M) and
Softech Microsystems (p-System) have
already added limited MS-DOS capa-
bility to their operating systems.

IBM and UNIX

IBM has now at least five different
versions of UNIX that it either offers or
is evaluating; the latest is from National
Semiconductor Corp. IBM’s Informa-
tion Systems Business unit is now sup-
plying a version of NS’s Genix32 oper-
ating system to several universities that




- Gifford’s
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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,

DOS, the only major microcomputer and network nodes. . : 1
operating system specifically Gifford’s Virtual Terminals™ 4 Glfforsdi::ftlsi:i:’lg one:
designed for networking. increase productivity . p ¥

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 CONCUITency; Gifford has your number.

you can run up to four A single, menu-

programs simultaneously from one driven network

Users can share disks and
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

that makes Multiuser Concurrent physical terminal. iomcﬁla“‘il

DOS easy to install and use. It lets you S afetv net. andles all your

get right to work. Thes y . , network'optlons.
Multiple users Everything you

Our net is ARCNET" canmean need is right in

Multiuser Concurrent multiple security front of you. The net

DOS utilizes Datapoint’s pmblems.‘ Gifford effect is simplicity —and sanity.

ARCNET, the most popu- security en- If you'd like to see how Gifford’s

. hancements
Sy include

lar network hardware in
the industry. It’s reliable,
economical, and fast—so

) Multiuser Concurrent DOS can
#solve your networking problems, or
“1f you’d like to know about Gifford’s

you can add users selection of multiuser systems and
without overload- § software options, call (415) 895-0798.
ing the network. | i logi Or write us at the address below.
You can net- | ; gin .. We'll send you a free networking
work up to 255 fecount W\ brochure and give you the name of

names and

single and multi-
encrypted

user systems. You dsawords
can connect single or e g:)ntrol
multiuser Gifford or CompuPro® access tthe system, Users

® -
SYStems a8 Wel] a8 IBM PC-XTS' Dual Research, Inc. ARCNET is a trademark of Datapoint

: can be further restricted
processor Gifford and CompuPro be TUTLIET TCSIICIOC 1 Corporation. IBM PC-XT is a registered trademark of IBM
SYStEmS can run thOllSﬂ.ﬂdS Of 8 or 16 blt to spec1f1ed €rmi Ss Corporation. CompuPro is a registered trademark of

Althe nearest dealer.

Mulriuser Concurrent DOS is a trademark of Gifford
Computer Systems. Concurrent DOS 1s a trademark of Digital

CP/M or MP/M applications. PC-X T VL ACAR, B0 ey St ki il g o
can run 16 bit CP/M and MP/ M i grams, or nodes on the Gifford Computer :5'_Wlems.
k. You’re als from
programs as well as most popular S ,, ¢ also safe f
excessive

MS-DOS applications, such as

Lotus 1-2-3* ( ' ;i;:::ttlil?c,
Gifford adds to your" modular net- @ G’FF ORD
net worth. work architec- COMPUTER SYSTEMS
Ou_r enhancemen[s of Concurrent ture giVCS you 2446 Verna Court

. . San Leandro, CA 94577
immunity (415)895-0798 TELEX: 704521
from single O Houston 1 (715)680-1944

1 1 [J Los Angeles, CA (213) 477-3921
poant failure. [1Ambherst, NY (716) 833-4758

THE MULTIUSER COMPANY "

CIRCLE 181 ON READER SERVICE CARD

DOS make it possible to get more and
better work done in less time. Network-
wide features include electronic mail,
event calendar, inter-terminal
communication, user time
accounting and usage report
generation, telecommunications,
user expandable HELP facility,
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« battery backed memory board (onboard battery) - EPROM
simulator switch controlls 16K banks - write protect - extended
addressing » 8/16 bit memory » compatible with 2764 EPROMS

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)

MFI0

= 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

MONEY BACK GUARANTEE
All Electalogics products are designed o strictly comply with S100-696 specilications
and are warranted for 1 year. If for any reason you are not complelely satisfied with the

operation of the board, your money will be returned.

For more information contact:

Electralogics)

INCORPORATE D
39 Durward Place, Waterloo, Ontario, Canada NZL 4E5
Phone: (519] 884-8200
$-100 DIV./696 CORP.

14425 North 79th Street, Scottsdale, Arizona
852601-800-528-3138

News & Views

Continued from page 8
are developing local area networking
systems with PC workstations contain-
ing 16032 coprocessor cards. Genix32 is
based on the University of California at
Berkeley’s 4.2 BSD version of UNIX.
IBM currently offers CPIX for the
Serial/1 (an implementation of UNIX
Version 7), PC/IX for the PC/XT (an
implementation of UNIX System III),
and a UNIX implementation which
runs on large mainframes under its TSS
system. IBM is also rumored evaluating
Microsoft’s XENIX for its forthcoming
80286-based multiuser system.

Morrow multiuser system

George Morrow, outspoken chair-
man of Morrow Inc., a leading S-100
vendor, said not too long ago that
“We’ll ship 68000s over my dead body.”
Well, Morrow has announced a 68000
S-100 system, and I am pleased to tell
you that George is still as alive and out-
spoken as ever.

The system, called “Tricep,” uses a
standard Morrow 14-slot S-100 main-
frame with six boards: a 68000 CPU
card that also contains a Motorola
68451 memory management unit, 512K
of RAM on two boards, hard disk and
floppy disk controller cards, and an [/O
board with four serial channels. Also in
the box is a choice of a 16- or 32-MB
5.25" Winchester and a 400K floppy
disk drive. The UNIX operating system
is a System V implementation with en-
hancements done by Unisoft Systems of
Berkeley. This entry-level system,
which supports up to four users, is
$5500 in OEM quanties of 10-30.

By the time you read this, SIG/M
(Special Interest Group for Microcom-
puters, Amateur Computer Group of
New Jersey, Inc.) is expected to have re-
leased version 3 of ZCPR, written by
Rich Conn. The new version will proba-
bly occupy 15 to 20 8" single-sided
disks. People who would like to get a
copy quickly should buy it from Eche-
lon Inc., 101 First St., Suite 427, Los Al-
tos CA 94022; (415) 948-5321. The
ZCPR3 core is $39 with sample docu-
mentation. A set of 12 utility disks are
$89, the printed manual is $24, and
Syslib3 is $16. Ordering the disks from
SIG/M will save only a small amount of
money and will take a much longer time
to get. Also, SIG/M does not plan to
print the documentation.

For complete SIG/M software in-
formation, send $2.50 ($4 foreign) for
printed catalog to SIG/M, Box 97,
Iselin NJ 08830.

The PC-BLUE user group has not
issued any new software. Currently 60
volumes are available from the group. A

copy of the printed PC/BLUE software
catalog can be obtained from Sol Libes,
Box 1192, Box 106 Church Street Sta-
tion, NY NY 10008; or call (212) 864-
4595. Many of the clubs and individuals
who distribute the SIG/M software
now also distribute the PC/Blue soft-
ware. It is therefore recommended that
they be contacted first to obtain copies
of the volumes.

The top 10 hardware

Future Computing, after surveying
close to 400 computer stores last March,
reported the following top 10 system
sellers in numbers and revenue, ranked
in order:

Systems Revenue
Apple Ile IBM-PC
IBM-PC IBM-XT
Apple Macintosh Apple Ile
IBM-XT Apple Macintosh
Compaq Compaq

IBM PCjr Compagq Plus
KayPro I1 IBM PCjr
Compaq Plus Apple Lisa

TI Professional ~ TI Professional
Epson QX-10 Apple III

Six out of the top 10 systems are
IBM-PC or IBM-PC compatible sys-
tems, and two (KayPro and Epson)
have limited compatibility as options.
The only systems without any PC com-
patibility are Apple’s.

What does advertising cost?

The Association of National Ad-
vertisers reported that last year IBM
spent over $24 million on advertising its
PCs. Since IBM shipped an estimated
450,000 systems last year, that works
out to about $54 per system. $16 million
was spent on TV. By contrast, Apple is
reported to have spent $14.2 million,
and shipped 637,000 systems, spending
about $22 per system. About $6.5 mil-
lion was spent on TV.

Quotation of the Month

“We are in a technology industry
where promotion is more important
than technology. The industry will
spend over $600 million, and probably
closer to $750 million, to promote their

products .. .and, distribution is also

more important than technology.”
John Roach
President
Tandy/Radio Shack

Readers may contact me directly at Box
1192, Mountainside, NJ 07092. If a re-
sponse is desired, enclose a stamped, self-
addressed envelope.—Sol Libes
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call your nearest Full Service CompuPro System Center. For product information, see back cover.
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S-100

(602) 991-7870
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Creative Computing
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& Engineers
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Omegax Systems
(512) 476-6069
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(604) 941-0622
Vancouver, B.C.
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Corona International, Inc.
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by Dave Hardy

12 Microsystems September 1984

t’s hard to believe it, but the
S-100 bus is nearly 10 years
old! Although it has seen
many changes, including up-
grading for 16-bit processors,
multiple CPUs, and stan-
dardization by the IEEE, the
S-100 bus is still here, and its
reasons for being here remain
unchanged.

Being a hardcore S-100 user, it nev-
er occurred to me that there is now a
whole new generation of computer users
who have never even seen an S-100 com-
puter. But, in the last several months, I
have received dozens of letters from
people who have just discovered S-100,
especially in multiple processor envi-
ronments, and who have written asking
for advice or information about S-100
machines. Most of these people are
amazed that the standard exists, and
wonder why they haven’t seen more
about it.

In a (less than monumental) effort
to help these readers understand the
reasons for the S-100 bus, and how it
came to be what it is, a quick review of
the history of the S-100 bus is in order.

Way back in early 1975 (yes, some
people do remember that long ago, even
in the computer industry), Popular
Electronics magazine (now called Com-
puters and Electronics) published a “do
it yourself” article for an inexpensive
home computer based on the new Intel
8080 microprocessor. The article de-
scribed a kit sold by a company called
Micro Instrumentation and Telemetry
Systems (soon to be called MITS). The
machine itself, called the Altair com-
puter, caught on instantly, selling in
huge quantities.

The Altair was a pretty strange lit-
tle machine by 1975 standards. It had
lots of empty slots for plug-in boards,
and had a bus that was based on 100-pin
connectors that MITS chose because it
got a good deal on them as surplus. (So
much for the theory that the 100-pin
bus was a stroke of engineering genius!)
Cleverly enough, MITS called it the Al-
tair bus. Each plug-in card contained its
own on-board power regulators to mini-
mize power supply problems and keep
the cost of the machine’s basic power
supply as low as possible. With on-
board power regulation, the basic sup-
ply needed to provide only raw 8 volts,
16 volts, and -16 volts to the 100-pin
bus, which could be done quite inexpen-
sively. Because there were so many ex-
pansion slots, lots of goodies could be
plugged into the machine with mini-
mum expense and hassle, so the ma-
chine was immediately useful for many

different purposes.

Another company, called IMS As-
sociates, Inc., decided to make a similar
machine called the I-8080 that used the
same bus as the Altair. It was really at
this point that the multivendor S-100
bus was born. Soon after, the ““Standard
100" bus (called S-100 for short) was be-
ing supported by hundreds of manufac-
turers, each with its own unique, but
compatible, plug-in circuit board.

Actually, the boards were mostly,
but not completely, compatible. There
were many conflicts, especially in some
of the stickier design areas, like timing
for dynamic RAM boards, and the use
of undefined lines in the S-100 bus. At
first, the S-100 user was left to his own
resources to rectify these incompatibil-
ities. Although manufacturers tried to
help the end users (somewhere between
1975 and 1977, computer hobbyists be-
came “‘end users” according to the sales
literature of that time), the versatility of
the $-100 bus was becoming its alba-
tross. If “mix and match” S-100 boards
couldn’t be made to work in a single S-
100 machine, then the whole purpose of
the S-100 bus was nullified.

Enter the IEEE. In 1978, several of
the more prominent 8-100 manufactur-
ers, along with many other S-100 de-
signers, submitted a proposal to the
IEEE for a standardized S-100 bus. The
IEEE set up an S-100 standards com-
mittee, and in July of 1979, the world
first saw the proposed new S-100 stan-
dard, called “IEEE task 696.”

In 1982, the proposed standard was
adopted, and a much-changed S-100
bus was released. So improved was the
IEEE-696 bus that, even today, most
people are not aware of all of its capabil-
ities. The IEEE-696/58-100 bus now
supports 24-bit addressing and true 16-
bit operations. It readily allows up to 16
processors on the same bus at once, and
is versatile enough to work with almost
any microprocessor. The S-100 bus is
truly the most versatile microcomputer
bus available today, and it has the added
advantage of being precisely defined by
IEEE-696.

Letters

I’ve had many inquiries in the last
few months about the reason for the
MWRT signal, and why it is not always
generated by the CPU board. MWRT is
just the simple memory write strobe
that is available on the S-100 bus pin 68.
It is defined as the product of the Pro-
cessor Write signal (pWR¥) logically
ANDed with the inverted Status Out-
put (sOUT) signal. The equation is

MWRT=pWR. -sOUT

and it just means that whenever the pro-




THE END OF SOFTWRRE

FREEBIES.

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
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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.
SOFTWRRE PROTECTION, RIGHT ON THE DISK.

Copyright © 1984 Vault Corporation. Prolok is a trademark of Vault Corporation
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Btrieve and Xtrieve.
B-tree file access for all your programming
languages. With the query tool your users

demand.

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-

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 11®
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:

gg SoftCraft Inc.

P O.Box 9802 #590  Austin, Texas 78766  (512) 346-8380

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.

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.

CIRCLE 35 ON READER SERVICE CARD



5-100 Bus

Continued from page 12

cessor 1s performing a write (pWR*) to
a memory address, not to a port address
(-sOUT), the MWRT signal will be
true.

The confusion about MWRT
seems to come from the fact that it is not
always generated on the CPU board,
which is where you would expect to find
it. In fact, the IEEE-696 standard
doesn’t care where it is generated, as
long as it is generated properly, and
only by a single source in the system. In
many older S-100 systems (most nota-
bly IMSAI), the MWRT signal is gener-
ated by the front panel. Many plug-in S-
100 memory boards have an optional
circuit that can be enabled to generate
MWRT in case the system has no other
way to do it. In fact, many S-100 sys-
tems have two or three boards that are
capable of generating MWRT. The
trick, of course, is to just use one. The
machine doesn’t care which board is
generating MWRT, it only cares that
MWRT is available on the bus. By the
way, MWRT should always be available
on the bus; it should not be disabled by
the Status or Control Qutput Disable
signals SDSB* or CDSB*.

More confusion

More troubles are caused when
MWRT is confused with sMEMR.
MWRT, as I mentioned above, is a sim-
ple memory write strobe. sSMEMR is a
status signal from the bus master that is
true whenever a memory read is being
performed. Perhaps the reason that
these signals are so often confused is
that their names are so similar. Obvi-
ously, their functions are not. In addi-
tion, on some older CPU boards,
sMEMR is sometimes improperly de-
rived, which will cause the system to act
improperly with certain IEEE-696
boards. I recall one case in particular
where a (now defunct) manufacturer’s
S-100 board set actually did not use the
sMEMR signal that it placed on the bus,
and so the manufacturer never knew
that its SMEMR signal was improper.
Naturally, its customers (we hope)
eventually found and cured the
problem. . .

Fashing lights
I have received several notes from

readers who are interested in buying an
$-100 machine with a front panel. Al-
though front panels are becoming rath-
er scarce, they are still available. If you
want to build your own, previous “S-
100 Bus” columns and Microsystems ar-
ticles have documented several circuits
that you could build to make an IEEE-
696 compatible front panel, including a

RUN/STOP switch, single-stepper, ad-
dress and data indicators, and even ad-
dress and data traps. Or, if you don’t
want to do it yourself, IMSAI I-8080s
may still be found at most computer
hobbyist swap shows or flea markets
(the IMSAI Corporation is no longer in
business).

If you do a lot of hardware work, a
front panel is a very handy thing to
have. But unless you build your own, or
modify someone else’s, you may be sac-
rificing IEEE-696 compatibility. Be
very careful, if you plan to buy a frame
with a front panel, to find out what
modifications you would have to do in
order to make your own boards work in

it. An S-100 frame made by Ithaca
Intersystems is equipped with a termi-
nated motherboard and front panel that
are fully IEEE-696-compatible. It was
expensive and may no longer be avail-
able from Ithaca Intersystems, but a
used one would be a good bargain be-
cause the front panel has an outstanding
set of test points and hardware debug-
ging features.

This column is intended as a forum on S-
100 bus topics. Readers are encouraged
to send in questions on the S-100 bus,
which I will attempt to answer. Please
write to: Dave Hardy, 736 Notre Dame,
Grosse Pointe, MI 48203.

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*
programs at least 4 times faster (see chart).

COBOL:
4 times faster
and now with
ORT & CHAIN.
8750,

Level II; mbp has it all.

Chase, Citicorp, Connecticut Mutual, and

GIBSON MIX Benchmark Results
Calculated S-Profile
(Rep tive COBOL mix)
Execution time ratio
m% Level 11** R-M***  Microsoft****
COBOL COBOL COBOL COBOL
100 408 598 G618

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

Fast also describes our new SORT, which
can sort four-thousand 128-byte records in
less than 30 seconds. A callable subroutine
or stand-alone, 9 SORT control fields can
be specified. And our new CHAIN is both
fast and secure, conveniently transferring
control from one program to another, pass-
ing 255 parameters. Plus, new extensions to
ACCEPT & DISPLAY verbs give better, faster
interactive programming,

The complete COBOL. An Interactive
Symbolic Debug Package included standard;
Multi-Keyed ISAM Structure; listing options

allow source & object
code, map & cross-
reference checking; GSA
Certification to ANSI *74

It’s no surprise companies like Bechtel,

Sikorsky choose mbp COBOL; make it
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
415/632-1555
—today:
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Available for the IBM PC, XT, jr.*and true compatibles

CLEAR THE DES

QUi Legg

._j\._, (|

"‘"“ﬁ; !

F .{.
LE/L—».—%L_!

# ALWAYS JUST A KEYSTROKE AWAY g

No matter what software you're running!

WHETHER YOU'RE RUNNING LOTUS, WORDSTAR,

A NOTEPAD

dBASE OR WHATEVER . . .
JUST A KEYSTROKE AND A SIDEKICK WINDOW OPENS . . .
A CALCULATOR AN APPOINTMENT CALENDAR

AN AUTO DIALER
A PHONE DIRECTORY
AN ASCHI TABLE

“SIDEKICK

IS A $50 SOLUTION
T0 A $5,000 PROBLEM.”

Garry Ray, PC WEEK,
| July 24, 1984



Here's Sidekick in action. That’s Lotus J 2-3 runmng 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

5499

Copy Protected Version

Lotus, Wordstar or
- whatever . . you can unleash the full power of your computer . .
make aiot of extra space on your desk at the same time.

Whenever you re using your computer . . . from start to ﬁmsh

~ 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 i

- There’s 2 notepad that has a full-screen editor that can tim

date stamp your notes, and then save them to disk. You mn even

information into the notepad dwecﬂy from the: screen of

software.

d i

AN AP e Give your Sldeklck a call and it pops nght up over Lotus wit
\ AUTO mmu 5 ;
S ASCII TABLE _ e | you need. Or an appointment calendar . .. one you can
axp MUCH MO _ T What if you need to do a quick calculahon’ A keystro
k.o brings up the calculator. And the results of your caltulamns ;
transferred to your “underlying” software. =
Need to make a phone call? Up pops your personal phane dfrecto_
Type in the name you want . . . and Sidekick jumps right to the phone
number. Another keystroke, ar_td_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- lme 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 YOUR SIDEKICK YE

YOU CAN ORDER YOUR COPY OF SIDEKICK™ TODAY! 1

For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California l~800-742-1153
(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, XT, jr., or
Non-copy protected true compatible!

Versior 7095 0 A ®) BORLAND
andanding) ADDRESS D) INTERNATIONAL

CITY/STATE/ZIP

\(?Ihsi:kDD - l\_dor;zy ((;rcll:c,r O ; Borland International

b asterCar TELEPHONE 4113 Scotts Valley Drive
California residents add 6% sales tax. Qutside U.S.A, add $15.00. (If outside of 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 only. Sorry, no C.O.D. or Purchase Orders. <fu




fhere to find
key points on
using UNIX
a plea for

wider range of
UNIX topic

by lan Darwin
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" ere’s a look at an-
other UNIX
book, an open let-
ter to the publish-
ing industry about
UNIX books, and
comments on chip
: o o production and
chip design for UNIX systems.

A Practical Guide to the UNIX System

Mark Sobell’s A Practical Guide to
the UNIX System (Benjamin/ ‘
Cummings, Menlo Park, CA; 1984,
ISBN 0-8053-8910-5, 428 pages) is a
good way to learn some of the key points
about using the UNIX system for cer-
tain tasks. The book is “for people with
some computer experience but little or
no experience with the UNIX system.”
Professionally produced and neatly
typeset, the book offers lots of informa-
tion about UNIX. However, the book
does appear not to have been typeset di-
rectly from UNIX; there are few clues,
but see the examples at the middle of
page 178 and the top of page 190 which
have obviously been re-keyboarded
since being run.

Presumably, books about UNIX
are prepared using UNIX—if not, the
author’s belief in UNIX needs rein-
forcement. I don’t know why some pub-
lishers insist on retyping books when
others are quite willing to accept them
in machine-readable form. The modern
typesetting machine is just a computer
with some lenses and typefaces at-
tached, so it should be possible to move
files to it by disk or wire feed faster than
by retyping. Converting nroff to
‘WordStar and vice versa is rather easy;
converting nroff to another typesetting
system should be no harder. I'll be
adapting my nrws to another system
soon (it currently converts limited nroff
commands to WordStar). All this code
will be ready for release soon—you’ll
read about it here first!

Like many manuals on UNIX,
Sobell’s Guide is divided into two parts:
expository and reference. Where it dif-
fers somewhat is that fully 40% of the
book is given over to reference material.
But the reference section (Part 2 of the
book) is more than just a rewording of
the standard UNIX ‘man’ pages. The
descriptions of 60 or so common com-
mands are considerably more detailed
than those in other books. And there are
examples for all of them. A few of these
could have been done better or differ-
ently, but the great majority are fine.

In Part II, some of the ‘man page’
descriptions also have ‘notes’ sections,
“some important and others merely in-

teresting,” describing unusual attri-
butes of the command, availability in-
formation, etc. One to quibble with
would be the at command, in which the
examples strongly imply that you must
put the simplest of commands into a file
on disk in order to have af run them. In
fact, at will quite happily read from the
standard input (usually the terminal),
so that one-time things such as the first
example Sobell uses are often better
done by typing the at command, and
then the command you want executed,
and an EOF, rather than putting it into
a file.

Why do I dwell on such a small
point? Because UNIX really is an easy-
to-use system, despite the claims of cer-
tain ‘experts’. And books which purport
to show people how to use the system
should not introduce unnecessary com-
plications such as making you go into
the editor to create a one-line file when
you can just type the one line at the at
command.

Back in Part I, we find chapters on
the usual topics such as ‘Getting Start-
ed’, the utilities, the file system struc-
ture, the shell, editing, and nroff/troff.
The book gives extended coverage to the
vi editor, the Bourne shell as a program-
ming language, and the C shell. There
are several appendices, including ones
on Regular Expressions and XENIX.

nroff is a powerful formatting tool,
although not an interactive one. This
chapter in Sobell’s Guide discusses most
of the features of this formatter and the
-ms macro package. Examples of input
and output are given, so that you can sce
what input produces what output.

There are many subtleties which
cannot be explained in 40 or so pages;
for these a book dedicated to just nroff
would be called for (see below). Sobell’s
explanation carries most of the impor-
tant topics needed to format short docu-
ments using nroff. The vi editor gets a
full chapter.

Now as you regular readers know,
I’'m not a big fan of vi. I object to its
complexity—some of which may under-
lie the oft-heard complaint that “UNIX
is cryptic.” Certainly vi is cryptic. By
contrast, the ed editor gets only six
pages. But ed has a regularity which vi
will never have, so that you can learn
patterns of techniques with ed while vi
requires a large amount of
memorization.

The Bourne Shell deserves cover-
age as a programming language, since it
is at once easy to learn and very “high
level.” Some people consider it useful as
an introductory computer program-
ming language. The chapter on this im-
portant topic touches all the bases, al-
though again, some of the examples are
a little perfunctory. Each example




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

W
Williams
Company

COHERENT is a trade mark of Mark Williams Company.
*UNIX is a trade mark of Bell Laboratories.
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Multifunction/Multiprocessing

The INTELLIGENT Choice

Packed with ALL the popular features:

® Up to a 256 Kilobyte Memory Expansion, optional -

in 64K blocks.

@ Clock/Calendar with iong-life battery back-up
(choose replaceable or optional rechargeable
battery).

@ Parallel Port for use with IBM/Epson and most
other parallel printers (addressable as LPT1: or
LPT2:)

® Two (2) Serial Ports addressable as COM1: and
COM2:, OR use our unigue extended port address-
ing to configure for serial devices other than COM1:
and COM2: (i.e. pointing devices, graphics tablets,
etc.)

® Baby Blue Il is fully compatible with the IBM PC,
the PC/XT and other compatibles, including the
Texas Instruments Professional Computer.

Not just another DUMB multi-function board.
With all that hardware to manage, we think a board
should have -a brain. You won't find this feature on
other boards - they may look pretty, but they can be
pretty boring once you get them home. Baby Blue Il is
actually a second computer inside your PC, built
around the high-speed Z-80B microprocessor.
@ Background Processing:
Compile, assemble, sort, calculate, communicate or
print-all in the background, while you and your PC
gontinue to work on other tasks in the foreground.
Because it is a separate computer, Baby Blue Il
performs these functions without slowing down your
PG, helping you to do more work in less time.
- ® Autostart at Preset Time:
Baby Blue Il can begin any task, even a background
operation, at a specific time by consulting the on-
board real-time clock.
® CP/M Capability:
Baby Blue Il offers instant access to the vast
CP/M-80 library of mature, professional software
for every conceivable application.
@ Dual Ported Memory and 1/0:
You can use Baby Blue II's memory, ports and
clock as ordinary enhancements to your PC. Or,
you can let our Z-80 micro-processor control the
board directly, for truly independent back-ground
operation.

......

All this and SOFTWARE too . . .

Systems utilities

PDQ RAMdisk Software: create a FAST pseudo-disk
drive of any size in available system RAM. The DOS
2.0 version lets you change the size of your RAMdisk
from the keyboard.

Print Buffer/Spooler: a TRUE print spooler: the Z-80
buffers and manages printing independent of your PC.
Unlike other so-called “‘spoolers’, this one won't stop
your printer or slow you down when you start another
job.

Clock Software: sets Baby Blue II’s clock and initial-
izes the system clock at boot time -never type the
time and date again!

Communications

Smart Terminal Emulator Package (STEP): talk to other
microcomputers or connect to larger host computers,
as an asynchronous terminal through Baby Blue II's
serial ports. Unlike other *“smart terminal’* programs,
STEP offers full emulation of popular video display
terminals (the standard package includes Televideo
950 and Hazeltine 1500.

IBM 3101, DEC VT100 and many others are optionally
available). You can send or receive text files, and
with STEP’s unique Sessions Menu, changing your
configuration is a keystroke away.

BSTAM File Transfor Utility: Transmit and Receive toxt,
HEX, and binary files (including .COM files) without
errors and without fuss. BSTAM is easy to use, with
all configuration parameters handled transparently
under STEP.

CP/M-80 compatibility

Baby Blue Conversion Software: Microlog’s famous
CP/M Emulator turns GP/M-80 programs into PC-DOS
programs for fast, efficient execution on Baby Blue II.
Completely transparent operation using standard PC-
DOS commands - freely mix PC-DOS with CP/M pro-
grams and text/data files on the same PC-DOS disks.
Convert: supports bidirectional file transfer between
PC-DOS and popular CP/M disk formats.

Keyfix: automates your keyboard with 54 pragram-
mable function keys for CP/M programs, eliminating
tedious typing chores (max. 80 characters per key).

Baby Blue Il (64K installed) . . . . . . $ 695.

QUALITY you can counton . . .

Microlog is in the business of producing high quality,
intelligent computer peripherals. Extensive factory
testing gives our products one of the highest reliability
rates in the industry. The
finest components, connec-
tors, and multi-layer PC

board design,

ensure years of Q

trouble-free - B 3
operation. We back "%, p— .
all our products with . g; \J
a 90 day warranty

and full technical ™ 0l ‘
support. g 8 g ‘

For more informa- ol T B |
tion on Baby Blue Il A ol
and other fine

Microlog products,

See your micro-

computer dealer or

contact us:

Microlog, Inc.

222 Rte. 59
Suffern, NY 10901
(914) 368-0353
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Baby Blue Il is a trademark of Microlog, Inc.

CPIM is a registered trademark of Digital Research, Inc.
BSTAM is a trademark of Byrom Software, Inc.

1BM is a trademark of you know who.

©1983 Microlog, Inc.
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Continued from page 18

shows only one significant function.
Some larger, real-world examples of
“putting it all together” would have giv-
en this chapter a sense of completeness.
Also missing here is the emphasis on us-
ing Bourne shell programming capabili-
ties interactively—see the comments on
at above, which apply here as well.

The back cover claims that all “the
important versions of the UNIX system
are covered: Bell Labs Versions 6, 7,
System III, Berkeley UNIX (BSD),
Xenix.” But Version 6 lacks the entire
‘environment variable’ structure, a fact
you wouldn’t find out by reading
Sobell’s description of this topic. And
System IIT has a ps command with quite
different options from that of Version 7
and 4BSD; again, you’d not know this
by reading Sobell. However, as I said a
few months ago, there is enough com-
monality among these systems that you
can get by with minor adjustments.

The appendix on XENIX is won-
derful. There has been a tendency in the
past to consider XENIX a separate sys-
tem, so that a book could be re-market-
ed by changing all occurences of the
word ‘UNIX’ to ‘XENIX’ and adding a
few paragraphs on the XENIX exten-
sions. Sobell has proved that this mar-
keting gimmick is unnecessary, that the
differences between UNIX and XENIX
can be explained briefly. Incidentally,
the list of books in this series includes
Sobell, A Practical Guide to XENIX
(1984) and Sobell, 4 Practical Guide to
System V (1985).

The appendix on Regular Expres-
sions looks good, too. Regular Expres-
sions dominate UNIX, as users know,
and are one of the attributes that give
UNIX its high degree of regularity (so
to speak) and predictability (an attri-
bute of overwhelming import when con-
sidering the ‘ease of use’ of any system).
Regular Expressions (REs for short) are
used in the editors, sed, awk, grep
(which stands for g/RE/p, an editor
construct), and several other places in-
cluding filename wild-carding with
some variations in syntax. Sobell
doesn’t mention filename expansion in
his discussion on REs; probably, most
UNIX users are unaware (as I was for
quite some time) that the idea of the RE
comes from theoretical mathematics
and computer science; UNIX has sim-
ply implemented the idea very well, and
with several varieties of syntax.

My theory is that, back when the
UNIXverse was green, the filename
matching had to be done using ‘?’ in-
stead of *.” as the single-character
match, since many people wanted to use
‘. in filenames at a time when *.” was al-

ready entrenched as the editor’s single-
character matcher. But it’s worth re-
membering that such things as
character-class matching work across
the UNIX system, from the editors to
sed to grep to the shell’s filename
matching.

Allin all, Sobell’s A Practical Guide
to the UNIX System rates quite highly.
There are some quibbles—as with most
any book on such a variety of

Publishers can
choose winners
hy avoiding
manuscripts that
are too close

in topic to
existing hooks
on UNIX.

FERC R R S

topics—but the overall effect is good. A
useful, well-done introductory UNIX
book.

Enough is enough

This is an open letter to book
manuscript buyers everywhere. As
viewed by themselves, book buyers are
the people who keep book publishers
afloat by buying the winning manu-
scripts and rejecting the duds. Buyers
may be seen in less salutory lights by
book authors, editors, and a few others.
Their job, at any rate, is to choose win-
ning manuscripts. The winners are
those that will sell to the public, or to
some defined market segment.

One way to choose winners is to
avoid manuscripts that are too close in
topic, quality and coverage to existing
competing books. You need look no fur-
ther than the CP/M shelf of a large
computer book store to convince your-
self that it is possible to over-book a par-
ticular system. To have too many books
on the same narrow topic hurts every-
body. The consumer is flustered by too
much choice. The author is hurt by
competitive sales, resulting in reduced
royalties. The publisher loses out the
same way.

Now, am I calling on governments

to regulate selection of books? Abso-
lutely not!! Instead, I hereby call on
book manuscript buyers everywhere to
exercise a little foresight. That’s all I
ask. There are already several more-
than-adequate books which introduce
people to the UNIX system. I've re-
viewed quite a few of them in this very
column.

What’s needed now—both by con-
sumers and by publishers—is, in my
humble opinion, not another introduc-
tory UNIX book that is 5% better, or
3% shorter, or 7% glossier, than the
competition. What’s needed instead
is—new topics. New topics for UNIX
books—and every manuscript buyer
knows that UNIX is hot—are easily
thought of. Here are a few—not so that
authors will use them, but to give you an
idea of the range of possibilities.

The obvious ones include: ‘Word
Processing with UNIX’ (in preparation,
author is Morris Krieger); ‘Systems
Programming with UNIX’ (done well,
see Kernighan and Pike; The UNIX
Programming Environment); ‘Using
Spreadsheets with UNIX’ (done by
Donald Beil for the Horizon spread-
sheet); ‘UNIX System Administration’
(not done as a full book yet, as far as I
know); ‘“Teaching UNIX’ or ‘Teaching
with UNIX’ (ditto); “Writing Compilers
using UNIX Tools’ (taught as a course,
not yet a textbook?); or maybe ‘Writing
about UNIX’ (oh, let’s forget this one.
Might mean competition for me. How
about “Writing with UNIX instead?)

Topics which might not be so good
are: ‘UNIX for Business’ (since the busi-
nessman’s view of UNIX is not substan-
tially different from any other
user’s—all realistic people view the com-
puter as a tool, or an appliance, not a
panacea); a guide to ‘XENIX’ made by
changing all ‘UNIX" to “XENIX (see
above); or ‘UNIX for idiots’ (since to use
UNIX as UNIX you can’t be a chimp,
and to use UNIX as a push-button box
you're not using UNIX as UNIX).

Well, the possibilities are on the ta-
ble. You buyers and authors can sub-
merge each other in a puddle of ticky-
tacky all-alike ‘Introduction to UNIX’
books. Or you can swim in a healthy
stream of books on diverse topics about
UNIX. Which will it be?

The chips are down?

National Semiconductor has been
having serious problems in producing
working 32032 microprocessor and sup-
port chips in quantity at production
speeds. It remains to be seen how this
will impact system developers, as most
current designs seem to use the 32016
(née 16032) chip, which is a little more
stable; its bugs can be worked around.
[And rumor has it that most of the
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% EXCITING NEW SOFTWARE %

RACTER: Have a heart-to-heart talk with your computer. RACTER is interactive con-
versational software — light years ahead of Eliza. RACTER is always original, never
repeats! RACTER will fascinate you, stimulate you, challenge you, make you laugh.
RACTER’s grammar is flawless. RACTER is spontaneous, urbane, well-read (quotes
Nietzsche), politically astute, philosophical and sometimes a little ‘crazy RACTER
will talk to (but not down to) your children. RACTER remembers and refers to previ-
ous conversations. Invite RACTER to your next party! Entertain your guests.
RACTER has authored book, available in bookstores, published by Warner Com-
munications, “The Policeman’s Beard is Half Constructed” — first book written
entirely by computer. Now, you can buy the software that made the book possible.
RACTER SOFTWARE for CP/M 2.2 on 8" and IBM PCDOS. ....... $69.95.
Special offer to previous J.D. Owens customers (October only!) ...... $49.95.

- % S-100 HARDWARE %

MACROTECH DUAL FUNCTION S-100 RAM: ......... 20% off list price.
Works as main memory and/or virtual disk. Works in 5-100 systems including
CompuPro, Zenith, Cromemco/Cromix. 8 MHZ in 16 bit environments. Uses 150
NS RAM chips. Starts at 256K, increments in steps of 128K, total board capacity IMB.
L e e $1,504. T MB . oo o vs i won o $1,959.

MACROTECH MI-286 DUAL PROCESSOR 80286 AND Z80H S-100 plugin upgrade
for 8085/8088. Three to five times increase in throughput. 80286 features four level
memory protection and multi-tasking. .. ................. 20% off list price.
MIZBE: .o oo s vt o i s 81,116.  BO2BT ...vvncvwun sune o v s $520.

( OmEUPl‘O SYSTEMS: ............ 33% off list price on most systems,

38% Education discount on most systems.
One year free ZEROX maintenance on 816 C/D/E Systems.
BOARDS: . ...21% to 34% off list price depending on dollar volume of order.

LOMAS 8086, 80286 S-100 SYSTEMS
AT 18% OFF LIST PRICE

BRANVID: Video Rental Store Management Software.
Check in-check out system. Inventory control. Mem-

ber, title, overdue listings. Many convenience fea-
tures! Runs under dBase 2. ...... $695 retail.
Dealer inquiries invited.

UCI §-100 512K DYNAMIC RAM:
INTRODUCTORY SALE ................ §950
Uses 150 NS chips. On board parity. For 8 and 16

bit systems. Works in Zenith, IMS, many other $-100

systems. Half populated 256K.......... $§550. SEMIDISK VIRTUAL MEMORY—DISK EMULATOR:

5-100, IBM PC & TRS-80

68000 S-100 8 MHZ SINGLE BOARD COMPUTER
FROM PSCE INC. Has everything except RAM. Has

been tested with CompuPro, Macrotech, and other
S-100 RAMS. Features: Full 16 MB memory address

space w/64K 1/0 address spaces amd 4K byles HOUSTON INSTRUMENTS PLOTTERS AND

EPROM. 2 RS232 ports, 1 centronic port, 1 floppy glngTLZlE}g i i s g;’ggg
controller port supporting mix of 8" 5% " drives. DT R 8,69 4'
Board ............................. 8850, | 2 uesitediniesmiiitiosnens :
CP/M with optimized BIOS ............ $350.

HAZELTINE ESPRIT CRTS

SPECIAL INVENTORY SALE: ESPRIT I .......«................. $480.

(Never used, in factory boxes.) ESPRIT I ..........ccivvvinun, §495.

C. ITOH 8510 Printer ............... $350. ESPRITINN .............. .00t $565.

COMPUPRO 40MB drive and 8" floppy in ESPRIT COLOR .................... $785
enclosure ......................... $2,995. Serviced by TRW.

$10 discount (and other discount coupons)
with $4 purchase of our well written, handsome 55 page catalog.

Prices subject to change without notice.

WE EXPORT: TWX 710 588 2844

ANSBACK: OWENSASSOC.

JOHN D. OWENS ASSOCIATES

12 SCHUBERT STREET STATEN ISLAND, NEW YORK 10305
New area code: (718) 448 6283 (718) 448 2913 (718) 448 2913
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32032 design team has left National
Semiconductor.]

Meanwhile, Intel may finally be en-
tering the 1970°s with their chip design.
In Digital Research News, Volume 4,
Number 3, Rick Deutsch (Intel’s pro-
gram manager for UNIX System V) is
quoted as saying: “The 80286 helps pre-
vent computers from crashing as a re-
sult of user error” since it has memory
management. “Also, users cannot enter
the kernel of the operating system as
they can with other chips.”

Well, I'm glad to see Intel finally
realising the importance of memory
protection. But let’s not pretend we just
invented it last week. The PDP-11 fam-
ily (on which UNIX was developed)
had memory management since the
PDP-11/45, made in the early 19707,
and the LSI-11 chipset (microsystem
version of the PDP-11) has had memory
management since the mid-1970’s, as
have all reasonable machines made
since then. Motorola’s 68000 family has
long included a memory management
chip, as has National’s 32032 family.
Can those mysterious “other chips” al-
luded to be any other than Intel’s own
8086 and 8088?

And there’s more. In the same issue
of DR News, the claim is made that “DR
Fortran-77 incorporates a new method
of developing compilers, called the com-

mon back-end technology. The technol- |

ogy was developed by Digital Research
and speeds the implementation of com-
pilers for different types of microproces-
sors....” Well, again, I'm glad to see

| that Digital Research getting around to
‘taking advantage of current trends, but

to claim that they invented the use of
common back ends for compilers is ab-
surd. They may have developed some
particular software (i.e., their compil-
ers), but common back ends have been
in use for years on Digital’s VAX, on
UNIX systems of many types, and else-
where.

Please feel free to write in with
questions or comments. Addresses for
regular mail and electronic mail are giv-
en below. I can’t always answer imme-
diately, but I will get back to you. And
I’'m always glad to hear from readers
with comments either on the column it-
self or on their reactions to particular
UNIX systems or products. (1]

| If you have comments or questions about

UNIX or this column, please to write to
lan Darwin, Box 603, Station F, Toron-
to, Ontario, Canada M4Y 2L8.

Ifyou have UNLX mail access to the
UUCRP network, you may contact me at
“ihnp4!darwinlian®.




LOMAS DATA PRODUCTS PRESENT®:

THUNDER 186

THUNDER

THUNDER 186 offers the
following standard features:

THUNDER 186

B 8 Mhz 80186 processor

LIGHTNING ONE*~ COMPUPRO CPU86/87 LIGHTNING 286"
10 MHZ 10 MHZ 6 MHZ

B Floppy disk controller (controls
both 5% " and 8" drives

ASSEMBLY-TIME (SEC.) 47 85 41

simultaneously)

RATIO TO 10 MHZ
LIGHTNING ONE 1.00 117 .88

B Two RS232 ports with hand
shaking

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

COST PERFORMANCE $2545.00 t $2895.20 $1629.00

B Centronics compatible parallel
port

1.14

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

' RESULT: THUNDER 186 THE LEADER

S$100 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—$495.00, 256K—$795.00

B RAMS6T HIGH PERFORMANCE STATIC RAM
High speed (100ns) low power CMOS static RAM. 128K
bytes, extended addressing ............ PRICE $995.00

B LDP72 FLOPPY DISK CONTROLLER
Single/double density, single/double sided disks, both 8"
and 5 174" inch drives simultaneously . ... PRICE $275.00

*CP/M-86, MP/M-86 and CONCURRENT CP/M-86 are trademarks of Digital Research.
**MS-DOS 1s a trademark of Microsoft

**Lightning One is a trademark of Lomas Data Products, Inc.

*¥*PC-DOS is a tradmark of IBM

B LIGHTNING 286—80286 CPU BOARD

Offers 4 times the performance of a SMHZ 8086 CPU while
maintaining software compatibility. . ... .. PRICE $1395.00

B OCTAPORT 8 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). N
Dealer inquiries w»p
invited.

]

LOMAS DATA PRODUCTS, INC. [ 66 Hopkinton Road,
Westboro, MA 01581 U1 (617) 366-6434 [ Telex: 4996272
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%ﬁ%ﬁ trouble

by Hank Kee

24 Microsystems October 1984

he driver of an auto-
mobile is trained
rom the first to be-
come alert to poten-
tial problems by pe-
riodically glancing
at the dashboard.
You almost auto-
matically kcep an eye on the fuel gauge
and are soothed by the absence of red
lights indicating low oil pressure or mo-
tor overheating. As you gain experi-
ence, you become alert to less obvious
symptoms of trouble, such as knocking
or sluggishness, mushiness in the brake
system, or a tendency for the motor to
stall when idling. If you have read one of
the many books on automobile servic-
ing, you may be able to remedy those
problems within the range of your
knowledge and the tools available—the
alternative is to take the car back to the
authorized dealer for repair.

What went wrong with it?

The situation is much the same
with a computer, but because the com-
puter is a more complex system than an
automobile, the average user is less
ready to dive into the books for the nec-
essary information. Our culture is auto-
mobile-minded, but not yet computer-
minded. Since it is not a simple matter
to take your IBM PC to the nearest
IBM Product Center for repair, and
since when you do so they’ll certainly
ask questions about what kind of prob-
lem you experienced, it is important
that every computer user learn the ba-
sics of how to isolate the problem to a
particular part of the system. It’s espe-
cially important if you have add-on
boards, because the IBM Product Cen-
ter won't service boards or peripherals
made by other vendors. Of course, one
can always buy from the local computer

store, including only what the dealer
sells, so that one can expect full mainte-
nance from that sole source.

Diagnostic programs

IBM supplies minimal diagnostics
with the PC to assist the user in case of
trouble. Unfortunately, when there is a
problem the diagnostic messages are
very cryptic. The diagnoses of system
problems are functional but have not
been well supported—most of the perti-
nent information is buried in the Tech-
nical Reference Manual in the form of
program code. The overall documenta-
tion needs considerable improvement.

However, there are other ways of
diagnosing actual or incipient problems
and isolating the cause to a specific part
of your system. Once that has been
done, the fix will be much easier and less
time-consuming both for you (if it’s
something simple) and for the dealer (if
it requires parts).

Beeseeeep heep heep

When the IBM PC system is
powered up, a series of self-test diagnos-
tics is performed under control of the
ROM monitor. At the end of this cold-
boot system check, a single beep is
sounded to indicate “system OK”. You
may not realize that there can also be a
long beep followed by two short beeps.
Because nothing is said about this in the
user’s manual, you may just scratch
your head for a moment, think nothing
more of it, and continue processing.

Well, one long and two short beeps
means that the video RAM test detected
a read/write error during initialization.
This can occur with either the mono-
chrome or the color graphics video
board. It’s one thing to know what the
problem may be, but what does one do
with this information? Apparently this
is not considered a critical problem,
since the system does not lock up and
processing continues.

Bank9 Bank8 Bank?7 Bank6 Bank5 Bank4
(704K) (640K) (576K) (448K) (384K) (320K)
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Figure 1. Location of memory chips on a typical expansion board.




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 powertul
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 simtulator, MouSim™.

Iiﬂ: Change to

]
Wanfl  Find Mext  Chan 4569
B Dt il WH

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

R AT L B 1 Ly e P

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 intraoffice mail, editing,
invoicing, inventory managment, mail list, calendar,
scheduler, forms and more. You can modify each of
these to create applications specifically designed for
you... maybe we should have called it “it’s your
Business''. '

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

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

it's my Business [includeé 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 Werd, it's my Graphics,
it's my Editor, it's my Home, it's my Voice, it's my Ear, it's my Statistics, Simplex, MouSim, Questalk, and the Quest logo are trademarks of Quest Research, Incorporated.
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Continued from page 24

Parity 1 - parity 2

A ROM test that does lock up the
system if it finds an error is the one that
tests PARITY 1and PARITY 2. Parity
1 refers to memory parity on the system
board. By sizing down memory and re-
placing the memory row by row, it is
possible to isolate the offending chip. Of
course if the memory chips are soldered
onto the system board instead of being
inserted into DIP sockets, this would be
a very difficult task. Parity 2 refers to an
error on the I/0 check lines. This nor-
mally occurs only if there is additional
memory on auxiliary boards.

But there is a better way of finding
the bad chip. Before the PARITY 1/2
message appears, a four-digit number,
followed by “Memory Error 201 will
flash on the screen—it remains only for
only about 2 seconds, so you keep your
eyes peeled. The first digit indicates the
64K bank in which the error occurred;
on a PC-1, Bank 0 is on the system
board and the remaining banks are on
your memory expansion card. If you
have a PC-2 with 256K of on-board
memory, Banks 0 through 3 are on the
system board and Banks 4 through 9 on
the expansion card. On the system
board (and on most expansion cards)
bank numbers increase from rear to
front.

The second of the four error digits
should be ignored. The last two digits
indicate which chip within the bank is in
error: 00 is the parity bit at the left of the
system board (Figure 1) or at the top of
the expansion card (Figure 2); the data
bits (indicated by 80, 40, 20, 10, 08, 04,
02, or 01) are located in order from left
(top) to right (bottom) of the bank. If
the 3rd and 4th digits do not match any
of the above values, you probably have
errors relating to more than one chip.

Bank3 Bank2 Bank1 BankO
(256K) (192K) (128K)  (64K)
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Figure 2. System memory chips.
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This could be due to multiple bad chips,
but might also be due to incorrect
switch settings or (if the system was pre-
viously working) a displaced expansion
card or dirty edge connector.

A common misconception is the
idea that the memory is good if it passes
a memory test. The various memory di-
agnostic tests can only tell you they
didn’t find a problem. It does not mean
the memory is totally error-free, be-
cause the test may not be sophisticated
enough to detect some of the more sub-
tle memory errors. Parity failure can
mean that the information in a memory
location has been corrupted because of
some gross error such as a bit that does
not change state properly. In that case
you would probably also get a message
indicating a read or write error. But it
can also be due to a memory chip that
has marginal timing tolerances and is
not fast enough during the refresh cycle.

A memory fault due to slow chips
may not necessarily manifest itself in
memory speed tests. Sometimes it will
be detected only by a slow-running pro-
gram. If you get occasional parity er-
rors, it may be that your memory chips
barely meet system requirement levels,
and it would be wise to install faster
chips. Most hobbyists prefer to use 150
ns memory chips on the IBM PC; these
give an ample speed margin.

ROM

The IBM PC performs a checksum
test of the ROM monitor. The correct
checksum for the ROM is included on
the ROM itself. Thus, a checksum of
zero is required; otherwise the diagnos-
tic message “ROM?” will appear on the
screen and the the system will then lock
up. If the ROM has not been modified,
this message means the ROM is defec-
tive. If you do modify or customize the
ROM monitor to meet your individual
requirements, make sure the checksum
value has also been modified.

Diagnostics

The diagnostics provided by IBM
are reasonably acceptable although by
no means comprehensive. However,
many people are not aware that the as-
signment of numbers to the list of equip-
ment corresponds directly to the mes-
sages that may appear on the upper
left-hand corner of the screen during
system initialization. The complete list
is shown in Table 1.

Diskette verification
Although the IBM diagnostics are

‘fairly complete in verifying the diskette

drive, one additional test should be
made: make sure that diskettes written
on one of your drives are readable when
they are placed in the other drive or in

Table 1. Diagnostic routine numbers.

Device Device
1D name
Ixx main system board
2xx memory
3xx keyboard
4xx monochrome or parallel
printer adapter
S5xx color graphics adapter
6xx diskette adapter
7xx 8087 co-processor
8xx -
Dx% Ist  parallel printer
adapter
10xx 2nd = parallel printer
adapter
11xx st asynchronous com-
munications adapter
2k 2nd asynchronous com-
munications adapter
13xx game adapter
14xx printer test
15xx SDLC communications
adapter
16xx -
17xx fixed disk adapter
18xx expansion I/0 unit
19xx (reserved for tape back-
up unit)
20xx bisychronous adapter
21xx alternate bisynchronous
adapter
XX refer to the Technical

Reference Manual for
details of the diagnostic

drives of other IBM PCs. This check is
the simplest possible test of correct head

-alignment. To perform the check, first

format a diskette on drive B: and fill it
up with enough files to make sure that
you are writing on the inner tracks. La-
bel the diskettes as having been format-
ted and written on drive B:. Then do the
same thing on drive A:. Now check to
see that the A: diskette is readable on
the B: drive and vice versa. If you have
an XT, use the buddy system to check
the output alignment of the single disk-
ette drive.

I recently experienced recurring
read errors on both drives with a large
number of diskettes. The problem was
isolated to the constant use of the same
diskettes as work media. This constant
use resulted in uniform wear and tear on
the set of diskettes. The use of a poor
grade of diskettes is often a contributing
problem. To avoid this kind of problem,
use a good grade of diskette (many peo-
ple have reported having fewest errors




from Dysan or Maxell disks). And don’t
forget to make backups of important
disks and to keep the backups regularly
and frequently updated to correspond
with the working disks.

Observation and common sense

Cultivate your powers of observa-
tion, and whenever there is a glitch in
the system, make notes of exactly what
you did during the moments before the
glitch and what you saw on the screen
or on other peripherals when the glitch
occurred. Comparison of these observa-
tions with the normal course of events
may provide valuable clues to the prob-
lem and the probable effect on the data
you were processing.

Observations of this kind are essen-
tial in the case of a software bug. Who-
ever attacks the problem—whether it be
an IBM technician or a knowledgeable
friend—must be able to duplicate it in
order to track it down and eliminate it.
To do this he will need a complete de-
scription of what you did and what hap-
pened. Without the appropriate infor-
mation, he probably won’t be able to
help you. L1 ]

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

FOR YOUR

IBM P.C.,APPLE!
COMMODORE 6
OR ANY OTHER P¢:

$395.00

PLUS POSTAGE

* RS-232 Port. Works with
any computer or terminal.
e Stand-Alone. Copies & verifies.
e 32K/ 128K RAM Buffer.
o Upload/Download in Intel or
Motorola Hex format.
* 90 Day Warranty

Lofcfi[clall

1-800-EE1-PROM (331-7766)
FLA. (305) 974-0967 = TELEX: 383142 LOGICALTX
1321E N.W. 65th PLACE, FT. LAUDERDALE, FL 33309
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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™ 2.2and ZCPR3 ........... from $329
o System Support PKG-cables, source code,
schematics, connectors & manuals . . ... .. $99
o TEAC™ 55B DSDD 48tpi %2 ht drive. . . . .. $195
e TEAC™ 55F DSDD 96tpi Y2 htdrive ... ... $239
e TANDON™ 100-2 48tpi full ht drive . .. ... $225
e INTEGRAND™ Custom two drive cabinet w/5
amp power supply, connectors, etc. .. ... $199
o AEROCOMP™ one drive case & supply .. ..$65
® JUKI™ 6100 18cps daisy printer ........ $499
e Certified Diskettes SSDD ........... §1.39
wi/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.

REVOLUTION !

A - RESOLUTION
SIO0 GRAPHICS -8 COLOR - 1024 by 1024 Resolution* 1| BOARD

v

4DCAD from
y of Cad Inno

The Hiuminated Technologies
single board graphics controller is
providing a wide variety of users
worldwide with unprecedented
resolution, speed, and ease of
use.

The heart of the board is the 7220
graphics controller, a dedicated 16

For additional information write or call:
gosrl (Elia;tella

ISKS PLUS
15945 West Pope Blvd. .I." 'L"
Pfﬂlrleview. ILBOQSQ DIVISION OF BOLARONICS, INC
(312) 537-7888
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bit microprocessor that im-
plements Breshenhams algorithm
directly in pipelined hardware,
allowing vector and arc drawing
speeds of 1.3 million pixels per se-
cond.

C language driver source for draw-

ing and fext application develop
ment are furnished.

+ 3 million pixel display memory
with 1024 by 1024, 1200 by 872, or
movable window on image plane
i.e. 640 by 480.

+ Hardware zoom, pan, and win-
dowing

* Up to 44 Mhz video rate

* Programmable sync, timing,
resolution, and interface for any
monochrome or RGB monitor

$1195 8 color
$ 895 monochrome

Far orders placed prior to November

DEALERS

Confact us for applications software currently available

ILLUMINATED TECHNOLOGIES

CAD Innovations
Seattle, Washington
{206) 325-2300

INC.

3005 N. May « Oklahoma City, Oklahoma 73107

(405) 943-8086

CIRCLE 14 ON READER SERVICE CARD




The Image Solution

The CAT 1600 Series lets you take full advantage

of your

color video

g poweriu
graphic system into your IEEE-696 bus
and watch your computer open its
eyes. Exercise your creativity develop-

At the he r |s
ing new ways to study your world and ate processor I
discovering the flexibility of videoT S
O{'IeS

tmaglng Our real time frame grabber

gives you instant availability of the

image to be processed. The CA
is the creative link between mac
man and the world.

Resolution is the hame of the ga
and we've got it. Physically you
looking at 512 x 512 pixels up to 24
bits deep. And that's real color. N
center on a pixel, any pixel, and ro
the screen through an image space
as large as 1K x 2K. Zoom in and
explore a close-up of 32:1, not in the
usual quantum leaps of integer zooms,
but in smooth logarithmic steps of

par

Ba to 4 makes
p seful for

&eﬁs program

HOT;?EM
MULHER

man

fg’;

OUS

and m
execute ab
S fl om yo SOf.

engmeermg

adequate memory,

. 768KB of dynamic

ory gives you plenty of image.
Qur PROMs have a library of 64K
organized into over 130 sophisticated
graphics commands such as continu-
ous live digitization, character and
shape generation, global image man-
ipulation and animation effects, to

color graphics potential.

relieve the host comp'u"te'r rom low

level primitives.

At your disposal is a palette of 16.7
illion colors and 256 shades of gray.
Quantized lines or free-hand sketch-
g completes the picture. Use a
rlety of pen widths, brush strokes,
even airbrush! Now imagine what you
do with a superb quality image
Pured in real time from a color video
camera Contact us for an eye opening
demonstration: 2629 Terminal Boulevard,

Mountain View, CA 94043 415/962-0200

g —DIGITAL
| - GRAPHIC
Z=SYSTEMS, INC.

H’hat You See Is What You Get.
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by Dave McCune

RS e
he assembler pro-
grammer is the Indi-
“ ana Jones of soft-
ware. Physical ports
and clocks and
memory locations
take the place of

: mountain peaks and
caverns and dagger-wielding savages.
Like Indiana Jones, the programmer’s
battle is often more exciting than the
victory. The awesome mystery of direct-
ly interfacing with sinister hardware un-
derlies the assembler programmer’s spe-
cial swagger.

Adventure for the sake of adven-
ture may be fine for the movies and the
ego, but try to sell that to the friendly in-
vestors who pay the application pro-
grammer’s room and board. It is faster,
though less exciting, to get to China on
Pan Am than on a mysterious freighter.
And it is faster (and more economical)
to program most applications in a high-
level language, with only an occasional
assembler adventure when absolutely
necessary.

Fortunately for the swagger of
many graphics programmers, though,
the adventures of the direct hardware
interface are still unavoidable ingredi-
ents in graphics applications. The pro-
grammer is stuck with writing special,
low-level code to drive each graphics
device—a video screen, printer, plotter,
etc.—used by an application. Unfortu-
nately for investors and end-users, the
fact that most graphics applications are
very device-dependent has limited the
market and increased the price of most
graphics applications.

As described in this column last
month, one proposed solution to the
problem is the Graphical Kernel Sys-
tem (GKS), a uniform way for pro-
grammers to talk to a wide variety of
graphics input and output devices. The
need for a GKS-like standard has in-
creased greatly during the past few
years as high-performance video con-
trollers and plotters have dropped in
price. These affordable graphics devices
provide a hardware base for inexpen-
sive, microcomputer graphics applica-
tions. But with the plethora of devices
comes the need for program portability.
GKS solves part of the problem. At the
July SIGGRAPH convention, GKS
was a hot topic among microcomputer
graphics vendors. GKS is currently un-
der review by the American National
Standards Institute (ANSI) and a stan-
dardized version of GKS will likely be
adopted this year.

We examined GKS on an abstract
plane last month. GKS consists of a

large set of functions that the program-
mer can call to draw and manipulate
graphics. This kernel of library func-
tions must be accompanied by a set of
device drivers for the specific hardware
devices which the programmer wants to
use. The interface between the GKS
kernel and the hardware-specific driv-
ers is now subject to another standard-
ization effort. One proposed model is
known as the Virtual Device Interface
(VDI). The GKS programmer sends
output to virtual devices called
workstations, and VDI translates the
GKS calls into uniform calls to specific
drivers. Just as GKS makes it possible
for applications programmers to write
programs that are portable from one
GKS system to another, so VDI enables
system programmers to write device
drivers that are independent of specific
GKS implementations.

GKS implementations for large
computer systems have existed for
years. But only very recently have mi-
crocomputer graphics programmers
been able to take advantage of GKS.
One impressive implementation for the
IBM PC is by Graphic Software
Systems.

The GSS package consists of two
packages: the GSS Toolkit Kernel Sys-
tem and the VDI-based GSS-DRIV-
ERS. Just as most application programs
are only as powerful as their I/0 capa-
bilities, so GKS is only as useful as the
set of drivers available. The GSS set is
quite good for a new implementation,

stap

cross

Exit

Pick an 1con

Figure 1. Icons created using
GKS.

but it certainly needs to be expanded.
The 29 drivers now supplied break
down as follows: .

Printers. 17 printers, ranging from
dot-matrix to ink-jet.

Plotters. 6 popular plotters.

Video display. GSS is very weak
here, supporting only the IBM
color/graphics adapter in medium-res
color and high-res black & white modes.
None of the enhanced graphics adapters
for the PC—Scion, Number Nine,
Tecmar, Plantronics, Hercules, Amdek,
etc.—are supported.
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Continued from page 29

Mouse. The Summagraphics
Summamouse is the only mouse device.

Tablets. The Koala Pad Touch
Tablet and the Summagraphics
Summatablet are supported.

Files. GSS has a driver for writing
graphics to a disk file, called a Virtual
Device Metafile (VDM) where the VDI
defines functions, the VDM defines a
logical way of encoding those functions
for disk storage. The concept of the
VDM can be found in the GKS stan-
dard; however, the spefications itself
form a separate standard, appropriately
called the VDM standard.

Recorders: The Samurai IMAGE 1
camera recorder is supported.

The GSS-DRIVERS package con-
sists of two distinct pieces. First, all /O
requests from GKS applications pro-
grams pass through a VDI driver, called
GSSVDI.SYS, which must be in the
root directory of the boot disk and is
called from CONFIG.SYS. The generic
VDI driver in turn manages the second
piece of the package, the hardware-spe-
cific device drivers.

When we start GSS GKS on the
IBM PC, we first create a table which
relates GKS workstation types to DOS
logical names. For example, we might
specify that GKS workstation type 1is a
DISPLAY device and that workstation
type 2 is a PRINTER device. The DOS
logical names are assigned to specific
hardware device drivers by means of
SET commands in the
AUTOEXEC.BAT file on the boot
disk. Consider the CONFIG.SYS file in
Figure 2. When the system is booted,
memory areas are created for each
group. Each memory area is large
enough to accommodate the largest
driver in the group. The last driver in a
group (IBMCO.SYS in group SCREEN
above) is loaded and remains resident.

GSS divides its drivers into five
types: DISPLAY, GIN (graphics input
and output, which include TABLE and
JOYSTIK (sic)), PRINTER, PLOT-
TER, and METAFILE. These type
names are specific to GSS and are not
standard GKS. When a GSS GKS ap-
plication starts, it first maps the stan-

dard GKS workstation types (1 to n) to
one of the GSS logical names. Note that
this operation is non-standard GKS,
and the function provided by GSS for
this—INITTALIZE GKS—is the only
non-standard GKS function in the en-
tire GSS GKS repertoire.

From then on, when an application
opens a workstation, the GSS driver
knows which type of driver (DISPLAY,

Ihe nee
GKS-like
|

greatly o

@gg%@

TABLET, etc.) it needs. The GSS VDI
driver then loads the hardware driver.
Users may override this search and
load process by setting DOS environ-
ment strings. I could, for example, enter

SET DISPLAY=IBMCO.SYS

to insure that the driver for medium res-
olution color graphics was used anytime
the application used a workstation type
which had been mapped to the GSS
DISPLAY type. The extraordinary
power of GSS device independence is
demonstrated by these commands:

SET DISPLAY=0KID92.8YS
SET OKID92.8YS=LPT1

These commands redirect graphic
output from the normal display de-
vice—probably a video screen—to an
Okidata 92 dot-matrix printer. The
same program that draws, say, a pie
chart on the video screen now draws the
chart on the Oki. Not a single line of
source code had to be changed!

This example raises an important

DEVICE=A:\DRIVERS\ | BMBW.SYS
\DRIVERS\ IBMCO.SYS

DEVICE=A:

/GROUP : SCREEN
/GROUP : SCREEN

DEVICE=A:\DRIVERS\OKD92.SYS /GROUP:PAPER

DEVICE=GSSVDI1 .8YS

Figure 2, A typical CONFIG.SYS setup
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issue. Advocates of GKS sometimes ex-
aggerate its device independence. In
fact, a programmer using GKS is not
freed entirely from worrying about how
graphics will appear on different physi-
cal devices. As a crude example, imag-
ine a GKS-produced advertisement for
paint done for the IBM color/graphics
adapter. If we were to send that output
to an Okidata 92 it would only show up
in black & white. The fact that graphics
display in a predictable manner on de-
vices of different capabilities does not
mean that they display well on those
devices.

Once the VDI driver and selected
hardware drivers are loaded via the nor-
mal CONFIG.SYS mechanism, the sys-
tem is ready to run GKS programs. GSS
offers GKS in the form of a Toolkit,
containing subroutine libraries for For-
tran, Basic and C. Each library contains
a full set of GKS functions.

The bulk of the GSS manual con-
sists of descriptions of each function for
each of the three supported languages.
Another note of caution is in order here.
For each GKS function and each of the
three supported languages, GSS must
define the specifics of how the function
is called; i.e., the name of the subroutine
in a particular language and the types
and organization of arguments. This
definition of how a particular language
interfaces to GKS is called a language
binding. For now, Fortran is the only
language for which a standard binding
exists. The Basic and C bindings are
GSS inventions. Any other company
that creates a GKS C binding may
choose entirely different subroutine
names or data types. Indeed, as work on
standardized Basic and C bindings pro-
gresses, it is likely that the GSS version
will have to be modified.

The Fortran binding requires
Microsoft Fortran, the Basic binding re-
quires the Microsoft Basic compiler,
and C requires Lattice C, version 2.0 or
later. In the applications program, the
programmer simply calls one of the 130
or so available functions. As an exam-
ple, the C function

g--pline (count, x--vertices,
y--vertices)

int count;
float x--vertices[],
y--vertices[];

draws a polyline, connecting the x,y co-
ordinates in elements O to ‘count’ of the
two arrays.

A sample program which draws
icons on a display device and then al-
lows the user to move a cross-hair and
pick an icon is included with the GSS
package. That program is printed as
Listing 1. The icons as they appear




when output is sent to an Okidata 92 ap-
pear in Figure 1.

. GSS GKS is an impressive imple-
mentation. It includes most of the com-
mon level ‘mb’ GKS functions, and then
some. (A nice extra, for example, is the
inclusion of ‘Generalized Drawing
Primitive,” with built-in bars, arc and
circles.) GSS also supports segments,
i.e., storage and manipulation of a set of

complex objects.

primitives as one unit. Transformations
may be applied to segments, making it
quite easy to move, copy, erase and scale

The GSS implementation is smart
enough to detect and use the 8087 math
coprocessor if present. Since GKS ma-
nipulates coordinate data as real-num-
ber fractions of a unit screen, the 8087
can speed graphics processing

considerably.
There are some deficiencies,
though. GSS does not support GKS

ferent attributes for, say, polyline on
each device, you have to reset the

at-

tribute bundling, which would allow the
system operator to define defaults for
how each primitive—e.g., polyline—
would appear on each workstation. In
the GSS version, if you want to set dif-

Listing 1.
/+ PROGRAM COURTESY OF GRAPHIC SOFTWARE SYSTEMS o/
I+ Sample pgm showing icon creation & use w/GSS GKS. ./
/e Qutput is directed to the DISPLAY device. Sty
main()
|
int err_fil, status, segnam, pickid;
err_fil = initialize(); /+ initialize Kernel System ./
set_norm(); /+ set normalization transforms +/
set_attributes(); /+ set primitive attributes ./
out_prims({); /= output primitives to segment +/
gspck_mode{1,1,0,0); /+ set pick input dev to REQUEST-/

gst_color{1);
gst_align{0,0);

for (::) | /+ Ip until Exit icon selected ./
g—text (10.0,10.0,"Pick an icon™);
for (i;) | /+ loop until get valid pick “f
grg_pck (1, 1, &status, &segnam, &pickid):
if (status == 1) |
gst_color (0); /+ erase the texl +/
g—text (10.0,10.0,"Pick an icon"};
gst_color (1});
break;
|
|
indicate (pickid); /+« indicate the icon selected +/
if (pickid == 400) break;
1
terminate(err—_fil); /* terminate Kernel System +/
|
int initialize() /+ INITIALIZATION SUBR +/

f
extern double gini_gks();
static int device[] = [1];

int err_fil;

double vernum;

/+ set drivers =/

vernum = gini_gks (1, "DISPLAY", device):

err—_fil = creat ("errors",0644); /+« use portable C libr fn «/
gopn_gks (err—_fil, 5000): /+ open Kernel System ./
gopn_wk (1, 0, device[0]); /+ open workstation # 1 ~/

gact_wk (1); /+ activate workstation # 1 +/
return (err—_fil);

|

set_norm() /= SUBR TO BET NORMALIZATION TRANSFORMATION &

DISPLAY SURFACE VIEWING AREA. +/

int errind,dcunit,mxxras,mxyras;
float xdecmax,ydcmax,scale,xndc,yndc;
ggmax_disp (1,&dcunit, &xdcmax,&ydcmax,&mxxras,

/+ get max dsply surface sz +/

errind =
&mxyras):

/+ calculate aspect ratio of display surface +/

scale = (xdcmax < ydcmax) 7?7 ydcmax xdcmax ;

xndc = xdcmax / scale;

yndec = ydcmax / scale;

gs—wind (2,0.0,100.0,0.0,100.0);

/+ set world viewport & workstation window to same aspect «/

/v ratio as display surface so will map to entire display +/

gs_view (2,0.0,xndc.0.0,yndc);

gswk_wind (1,0.0,xndc,0.0,yndc);

/+ set workstation viewport to entire display surface /

/+ set world window «/

gswk_view (1,0.0,xdcmax,0.0,ydcmax);

g—seltrn (2); /+ select transformation 2 «/

set_attributes() /+ SUBR TO SET CURRENT ATTRIBUTES s/
I
gsl_color (0); /= set color indices to background wf
gsm_color (0);
gsm_type (2); /* set polymarker type to cross =/
gsm_scale (3.0); /+ set polymarker scale factor to 3 -/
gsf_inter (1); /+ set fill area style to solid =/
gsc_height (1.0); /+ set char ht to 1 world coordinate «/
gst_align (3,3); /+ set text aligment to right, half w/
}
out_prims() /+ SUBR TO OUTPUT PRIMITIVES TO DSPLY «/
i
char datrec[1];
static float xfray[] = 75.0,90.0];
static float yfray[] = 15.0,95.0];
static float xlray[] = 78.5,86.5,78.5,86.5,82.5,78.5};
static float ylray[] = 80.0,86.0,86.0,80.0,90.0,80.0};
static float xgray[] = 82.5,85.5,85.5};
static float ygray[] = 45.0,50.0,40.0};
static float xmray[] = 82.5];
static tloat ymray[] = 65.5];
static float xeray[] = 82.5];
static float yeray[] = 25.0];
gcreat_seqg (10); /+ create a segment o/
g-gdp (2,xfray,yfray,1,0,datrec); /+ output a solid bar -/
gs_sdetec (10, 0); /* sel this segment’'s detectability... =/
gcls_seg(); /+ ...to undetectable LS
gcreat_seg (20); /+ create another segmnt +/
gs_pickid (100); /+ set pick id to 100 «f
g—pline (8,xlray,ylray); /+ output a polyline o/
g—text (74.0,85.0,"star"); /+ output icon identif'r s/
gs_pickid (200); /+ set pick id to 200 i
g_pmarker [hxmray,yr‘nray); /+ output a polymarker -/
g_text (74.0,65.0,"cross"); /= output icon identif'r =/
gs_pickid (300); /* set pick id to 300 s/
gsf_color (0); /+ set fill'd color index to 0 for nxt gdp =*/
g—gdp (3,xgray,ygray,3,0,datrec); /+« o'put fill'd pie slice«/
g—text (74.0,45.0,"pie"}); /= output icon identif'r =/
gs_pickid (400); /+ set pick id to 400 ./
gsm_type (5); /+ set marker type to 5 =/
g—pmarker (1,xeray,yeray); /+ output a polymarker Ly
g—text (74.0,25.0,"Exit"); /+ output icon identif'r «/
gcls_seg(); /+ close second segment «/
i
indicate (pickid) /+ SUBR TO INDICATE WHICH ICON WAS PICKED +/
int pickid;
|
switch {(pickid) |
case 100: g_text (10.0,85.0,"Star picked"); break;
case 200: g..text (10.0,85.0,"Cross picked"); break;
case 300: g_text (10.0,45.0,"Pie picked"); break;
case 400: g_text {(10.0,25.0,"Exit"); break;
default: break;
I
|
terminate(err_til) /+ SUBR TO TERMINATE KERNEL SYSTEM =/
int err_fil;
|
gdct_wk (1); /= deactivate workstation # 1 «/
gecls_wk (1); /+ close workstation # 1 i
gels_gks(); /+ close Kernel System o/
close (err_fil); /+ close the error file «/
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polyline attributes just before perform-
ing the output to each device.

GSS supports only ‘request’ and
‘sample’ (polled) input and does not al-
low event-driven (interrupt-driven) in-
put. Thus, it is not possible to interrupt
a GSS GKS program with more input
unless the program explicitly checks for
this input. While frequent sampling for
input will suffice for most applications,
the lack of event-driven interrupts could
be a problem for some real-time graph-
ics simulations.

GSS does not allow ‘cell arrays,’ a
GKS primitive which allows a pro-
grammer to create a customized tex-
ture. The texture defined in the cell ar-
ray is applied to the display almost like
wallpaper.

Even though GSS provides only a
subset of GKS, it is a large and very use-
ful subset. Given the caveats above,
along with the inherent limitations of
GKS itself (e.g., no 3-D support), the
GSS implementation may be the best
graphics programming environment
available on micros today. I certainly
can’t think of a better choice.

My only worry—and it is a serious
worry—concerns the attitude at GSS
towards smaller customers. GSS explic-
itly does not want to deal with end us-
ers. In fact, if you are not now in a
league with Lotus or Mindset, then GSS
would rather not deal with you. GSS
sees its customers as being large OEMs
or hardware vendors, with an occasion-
al large end user (“like a big oil compa-
ny, maybe,” I was told). They are just
not prepared—at least at this point—to
gear up to provide support for a large
number of end users. This is a shame,
since I have only good things to say
about my experience with GSS custom-
er service. When I called, GSS knew I
was a reviewer, so I can’t say how they
would react to a call from an indepen-
dent applications programmer. Some-
one ought to explain to the folks at GSS
that most of the good microcomputer
graphics applications being done today
are written by very small, pioneering
companies.

GSS told me their product would
be distributed and serviced by other
companies. They suggested I contact
Lattice, Inc. (developers of the well-
known C compiler) if I wanted to buy a
single copy of the GSS system. Indeed,
one of the co-owners of Lattice told me
they do sell the GSS library for $150 and
the full set of drivers for $75, and that
they will be providing support. Both
GSS and Lattice were very cooperative
in answering questions for this review.

However, software developers are

potentially going to have a serious prob-
lem with what appears to be—at this
point, at least—a medieval licensing
policy for the drivers. When you write
an application program using GSS, then
whoever you sell the program to must
be licensed to use the device drivers,
which are supplied as individual .SYS
files, one for each driver. If you are sell-
ing a program to more than one client
(e.g, on the open market), Lattice will
make special licensing arrangements.
[We support David’s view that this is a
medieval licensing policy—it has proven
to be one that just can’t be administered
(at least in the micro environment), as
evidenced by such language packages as
DR’s PL/I-80 and Microsoft’s Basic
compilers. Both these vendors—and, in
Sact, all other vendors we know of who
had such policies—dropped the practice
years ago. It was an interesting attempt
at a method for gaining additional reve-
nues that just didn’t work. In all fairness
to Lattice, they have an open licensing
policy for all of the software they sell; in
keeping with this, Lattice supports
changing the GSS policy to require no
additional licensing at all for the drivers
above the original cost of the GSS pack-
age. It appears to be GSS that needs to be
educated. On the other hand, it may sim-
ply be a confusion that has arisen be-
tween GSS, Lattice, and us in gathering
the information—editor.]

For the moment, GSS does not
have much competition in the micro-
computer GKS market (although two
popular quasi-GKS implementations
come to mind: Digital Research’s GSX
and Media Cybernetics’ HALO). I
know of only one other company pre-
paring a substantial GKS implementa-
tion: Nova Graphics International.
They currently offer a GKS Fortran
binding for VAX, and their first C bind-
ing with PC peripheral drivers is due
out shortly. Nova has assembled the
best GKS tutorial and reference manual
I've seen, and one can only hope their
software is as complete and classy.
Nova is certainly more interested than
GSSin selling to and supporting smaller
OEMs and independents. And they
have no plans to cajole hardware manu-
facturers into paying to have Nova write
drivers for peripherals. On the other
hand, Nova, too, wants applications
programmers to pay royalties on sales of
all programs which use Nova GKS
routines.

GKS on micros has certainly ar-
rived, and GSS may be the best friend it
ever had in its struggle to become a com-
mon standard. GSS has produced an
extraodinary implementation of GKS.
They even had the chutzpah to hire Pe-
ter Bono, the chairman of the ANSI
committee that standardized GKS, as a




standard-bearer and proselyte. Howev-
er, GSS may have at least some trouble
increasing the list of drivers, given an
odd marketing policy. Bill Merchant,
Marketing Communications Manager
at GSS, explained that GSS will write a
driver for a new hardware peripheral
only if the manufacturer pays GSS for
the privilege. Merchant argues that the
existence of a GSS GKS driver for a par-
ticular peripheral makes the peripheral
much more attractive to system integra-
tors. Given that GKS is still very un-
common on micros, that seems a bit like
the tail wagging the dog. Indeed, when I
asked if GSS had demanded that IBM
pay to have a driver written for their
color/graphics adapter, I was told IBM
was “an exception.” Unless either GSS
becomes a billion-dollar powerhouse in
the next year or they decide to allow
many more “‘exceptions,” I fear the list
of supported drivers will remain at its
present skeletal state. If only they were
as friendly to their potentially largest
market: small, independent graphics
software companies.
[Without softening the impact of
-David’s statements regarding his fears
that GSS may have trouble increasing
the list of drivers, the fact is, we feel this is
an exciting enough product that GSS just
may pull it off. You may not, at this
point, want to run out and develop a ma-
Jor graphics system that depends on the
GSS GKS implementation, but, if you
are interested in graphics standards, the
package is certainly worthwhile purchas-
ing to learn about it, provided you have
an IBM color adaptor or one of the
compatibles. On the other hand, it looks
as if some OEM agreements for driv-
ers—especially, for display devices—
may be in the offing. Check with Lattice
to find out what drivers are currently
available.

While checking this information, we
cleared up some of the confusion regard-
ing the licensing and pricing policies of
GSS and Lattice: you can buy the pack-
age from Lattice (total, $225: $150 for
the Toolkit Kernel System; $75 for GSS-
DRIVERS). There are no additional li-
censing fees if you are selling an execut-
able application package.—Editor]
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imply defined, an operat-
ing system is the software
that manages the re-
sources of a computer. It
is the soul of the comput-
er, the software that man-
ages the time and the
hardware, the two com-
ponents of a computer’s resources.
The primary element that provided

the foundation for the rapid growth and

| penetration of micros into a large user
base was the portability of the CP/M
operating system. Yes, there are other
clements that were important: the fact
that micros were affordable, the fact
that CP/M is relatively simple to under-
stand and use, while still being powerful
enough both to be used as a develop-
- ment system and to perform a wide
range of very useful tasks for end users.
| But by far the most important single
factor was its portability.

CP/M was designed as a modular
operating system, in the sense that the

logical portion of the operating sys-
tem—the part that makes the deci-
sions—is separated from the physical
portion—the part that actually controls
the hardware and is therefore specific to
a particular machine. And it required
only a relatively minor amount of sys-
tem development to write the machine-
specific portion for a particular machine

in order to add that machme to the
world of CP/M.

Thus, once a program was written
under CP/M on one machine, it would
run on virtually any other machine run-
ning CP/M. Even if there was machine-
specific code, such as screen 1/0 or 1/0
to some other nonstandard peripheral

| (such as a modem), it generally required
very little modification—sometimes it
meant just running a one-time configu-
ration program supplied by the au-
thor—to allow the program to run on
different CP/M machines.

However, CP/M, in all its elegant
simplicity, has a major flaw: it is so suc-
cinctly designed that it simply cannot
handle the myriad of tasks—hardware
as well as software—that are both re-
quired by today’s needs and made possi-
ble by new hardware technology. There

is, however, an operating system that

shares the same basic philosophy of ma-
chine portability and still has the power
to accommodate modern needs: UNIX.
~ UNIX does indeed appear to be
fast approaching our world—the world
of the micro system and software
developer.

This issue is the first part of a spe-
cial presentation on UNIX. In it, we
highlight the evolution of UNIX and

present reviews of a software implemen-
tation of UNIX, an affordable hardware
system running System V, plus an ex-
tensive C-subroutine library package.
We also offer the first of an ongoing se-
ries of personal views of UNIX by indi-
viduals experienced in using it.

UNIX was first publicly intro-
duced in 1974 by Dennis Ritchie and

Ken Thompson; but it was originally

created by Ken Thompson in 1969, with
Ritchie joining the effort very soon after

its original creation, and M. D. Mcllroy .

and J. F. Ossanna soon after that.
Ritchie presents the history of the early
evolution of UNIX, from 1969 to 1974,
in “The Evolution of the UNIX Time-
Sharing System,” which we are reprint-

ing in this issue verbatim from the origi-

“nal Springer-Verlag publication. Next

month, we will focus on the develop-
ment of UNIX since 1974, highlighted
by an interview with Andrew D. Hall,
the Director of the AT&T UNIX Sys-
tem Development Laboratory.

Of particular interest in Dennis’ ar-
ticle are such things as his description of
the desire to create “not just a good en-
vironment in which to do program-
ming, but a system around which a fel-
lowship could form” in order to
encourage commaunication among pro-

grammers, as well as details about why

and how some of the system design ele-
ments came about.

We learn, from Ritchie, about the
evolution of UNIX from Multics, and
about such system elements as the file
structure, process control, I/0 redirec-
tion, pipes, and the evolution of C from
BCPL and B; and we learn how UNIX
took on its modern form in 1973 when
the system kernel was rewritten in C. It

is particularly interesting to note that,
despite the fact that UNIX was de-
signed for a specific machine environ-
ment, the design was elegant enough to
allow it to be made portable.

In the interview with Ritchie and
Thompson, we learn more details about
the evolution of UNIX—and we get a
glimpse of Ritchie’s and Thompson’s
personalities and how they interact.
They describe the environment that gave |
impetus to the development of UNIX,
talk a little more about the file structure,
give credit to micros for “taking up the
cause” and tell what it was like develop-
ing on the early machines, as well as de- |
scribe how the UNIX development
group came about, with the organiza-
tional separation of the research group
from the development effort. Here, it is
interesting to note that Ritchie and |

Thompson gave up active support of the |

development effort even before the re-
lease of Version 7 (the 7th Edition) of
UNIX—they were working in the re-
search area and were not interested in |

the problems and effort involved in de- |

veloping UNIX as a releasable product.

Peter Brooks deseribes how you
can get UNIX multitasking on the PC
with IBM’s PC/IX from Interactive
Software. We learn that this standard

UNIX System I1I implementation runs | -

better than you’d think—and better |
than it’s been reported elsewhere—on
the PC. Besides presenting an excellent
review of PC/IX, he provides a chart of
the hierarchical file directory structure |
for the system as it is delivered—and de- |
scribes how to configure PC/IX for
multiuser operation.

John Malpas and Kathy O'Leary
review a very affordable implementa-
tion of UNIX System V on a Conver-
gent Technologies Miniframe, and Ron-

ald Gombach presents the first in an [

ongoing series of personal views of
UNIX. In the latter, Gombach opens
the series by talking about how different
groups view UNIX relative to how they
use it—the unity of an operating system
born of the eclecticism of its users. In |
addition to this series, we are planning a
long-distance mail interview with sever- |
al notable individuals from the world of
UNIX, with the cooperation of the folks
from Unisoft. Finally, Dr. C. R. (Chris)
Howlett presents a review of the C Pow- |
er Packs, a powerful set of subroutine li- |
braries that can greatly increase the effi-
ciency of programming in C.

So, join with us as we travel
through the early evolution of UNIX
and branch out to look at other areas
of—The Worlds of UNIX.

Mark Roflms’
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e
Evolution of the

ABSTRACT

This paper presents a brief history of the
early development of the Unix operating
system. It concentrates on the evolution
of the file system, the process-control
mechanism, and the idea of pipelined
commands. Some attention is paid to so-
cial conditions during the development
of the system.

uring the past few
years, the UNIX
| operating system
has come into wide
use, so wide that its
/ very name has be-
come a trademark
i of Bell Laborato-
ries. Its important characteristics have
become known to many people. It has
suffered much rewriting and tinkering
since the first publication describing it
in 1974, but few fundamental changes.
However, UNIX was born in 1969, not
1974, and the account of its devel-
opment makes a little-
known
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instructive story.
This paper presents a technical and so-
cial history of the evolution of the
system.

and perhaps

Origins
For computer science at Bell Lab-
oratories, the period 1968-1969 was
somewhat unsettled. The main reason
for this was the slow, though clearly in-
evitable, withdrawal of the Labs from
the Multics project. To the labs comput-
ing community as a whole, the problem
was the increasing obviousness of the
failure of Multics to deliver promptly
any sort of usable system, let alone the
panacea envisioned earlier. For much of
this time, the Murray Hill Computer
Center was also running a costly
GE 645 machine that inade-
quately simulated the GE
635. Another

by Dennis M. Ritchie

that occured during this period was
the organizational separation of com-
puting services and computing
research.

From the point of view of the group
that was to be most involved in the be-
ginnings of UNIX (K. Thompson,
Ritchie, M. D. Mcllroy, J. F. Ossanna),
the decline and fall of Multics had a di-
rectly felt effect. We were among the
last Bell Laboratories holdouts actually
working on Multics, so we still felt some
sort of stake in its success. More impor-
tant, the convenient interactive comput-
ing service that Multics had promised to
the entire community was in fact avail-
able to our limited group, at first un-
der the CTSS system used to devel-
op Multics, and later under
Multics itself. Even though

/_m_

Multics

could




not then support many users, it
could support us, albeit at exorbitant
cost. We didn't want to lose the
pleasant niche we occupied, because no
similar ones were available; even the
time-sharing service that would later
be offered under GE’s operating system
did not exist. What we wanted to pre-
serve was not just a good environment
in which to do programming, but a
system around which a fellowship
could form. We knew from ex perience
that the essence of communal comp-
uting, as supplied by remote-access,
time-shared machines, is not just to
type programs into a terminal instead
of a keypunch, but to encourage close
communication.

Thus, during 1969, we began trying
to find an alternative to Multics. The
search took several forms. Throughout
1969 we (mainly Ossanna, Thompson,
Ritchie) lobbied intensively for the pur-
chase of a medium-scale machine for
which we promised to write an operat-
ing system; the machines we suggested
were the DEC PDP-10 and the SDS
(later Xerox) Sigma 7. The effort was
frustrating, because our proposals were
never clearly and finally turned down,
but yet were certainly never accepted.
Several times it secemed we were very
near success. The final blow to this ef-
fort came when we presented an exqui-
sitely complicated proposal, designed to
minimize financial outlay, that involved
some outright purchase, some third-
party lease, and a plan to turn in a DEC
KA-10 processor on the soon-to-be-an-
nounced and more capable KI-10. The
proposal was rejected, and rumor soon
had it that W. O. Baker (then vice-presi-
dent of Research) had reacted to it with
the comment ‘Bell Laboratories just

doesn’t do business this
way!’ Actually, it
is perfectly

For computer
pience at

period 1968-6¢
was somewhat
unsettied.

obvious in retrospect (and should have
been at the time) that we were asking
the Labs to spend too much money on
too few people with too vague a plan.
Moreover, I am quite sure that at that
time operating systems were not, for
management, an attractive area in
which to support work. They were in
the process of extricating themselves not
only from an operating system develop-
ment effort that had failed, but from
running the local Computation Center.
Thus it may have seemed that buying a
machine such as we suggested might
lead on the one hand to yet an-
other Multics, or on the other,

if we produced something
useful, to yet another
Comp Center s
for them to be
responsible
for. Be-
sides

T - movement of the
= /-7’{: \, .. major bodies
= 3
: /

the financial agitations that took place
in 1969, there was technical work also.
Thompson, R. H. Canaday, and Ritchie
developed, on blackboards and scrib-
bled notes, the basic design of a file sys-
tem that was later to become the heart
of UNIX. Most of the design was
Thompson’s, as was the impulse to
think about file systems at all, but I be-
lieve I contributed the idea of device
files. Thompson’s itch for creation of an
operating system took several forms
during this period; he also wrote (on
Multics) a fairly detailed simulation of
the performance of the proposed file
system design and of paging behavior of
programs. In addition, he started work
on a new operating system for the GE-
645, going as far as writing an assembler
for the machine and a rudimentary op-
erating system kernel whose greatest
achievement, so far as I remember, was
to type a greeting message. The com-
plexity of the machine was such that a
mere message was already a fairly nota-
ble accomplishment, but when it be-
came clear that the lifetime of the 645 at
the Labs was measured in months, the
work was dropped.

Also during 1969, Thompson de-
veloped the game of ‘Space Travel.’
First written on Multics, then transliter-
ated into Fortran for GECOS (the oper-
ating system for the GE, later
Honeywell, 635), it was nothing less

than a simulation of the

~. of the
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Solar System, with the player guiding a
ship here and there, observing the scen-
ery, and attempting to land on the vari-
ous planets and moons. The GECOS
version was unsatisfactory in two im-
portant respects: first, the display of the
state of the game was jerky and hard to
control because one had to type com-
mands at it, and second, a game cost
about $75 for CPU time on the big com-
puter. It did not take long, therefore, for
Thompson to find a little-used proces-
sor; the whole system was used as a
Graphic-I1 terminal. He and I rewrote
Space Travel to run on this machine.
The undertaking was more ambitious
than it might seem; because we dis-
dained all existing software, we had to
write a floating-point arithmetic pack-
age, the pointwise specification of the
graphic characters for the display, and a
debugging subsystem that continu-
ously displayed the contents of
typed-in locations in a corner of
the screen. All this was writtenin
assembly language for a cross-
assembler that ran under
GECOS and produced paper
tapes to be carried to the
PDP-7.

Space Travel, though it
made a very attractive game,
served mainly as an introduction
to the clumsy technology of pre-

paring programs for the PDP-7. Q%\;

\ .

Soon Thompson began implement-

ing the paper file system (perhaps
‘chalk file system’ would be more
accurate) that had been designed earli-
er. A file system without a way to exer-
cise it is a sterile proposition, so he pro-
ceeded to flesh it out with the other
requirements for a working operating
system, in particular the notion of pro-
cesses. Then came a small set of user-
level utilities: the means to copy, print,
delete, and edit files, and of course a
simple command interpreter (shell). Up
to this time all the programs were writ-
ten using GECOS and files were trans-
ferred to the PDP-7 on paper tape; but
once an assembler was completed the
system was able to support itself. Al-
though it was not until well into 1970
that Brian Kernighan suggested the
name ‘UNIX,’ in a somewhat treacher-
ous pun on ‘Multics,” the operating sys-
tem we know today was born.

The PDP-7 UNIX file system
Structurally, the file system of
PDP-7 UNIX was nearly identical to
today’s. It had
1. An i-list: a linear array of i-nodes
each describing a file. An i-node con-
tained less than it does now, but the es-

38  Microsystems October 1984

sential information was the same: the
protection mode of the file, its type and
size, and the list of physical blocks hold-
ing the contents.

2. Directories: a special kind of file
containing a sequence of names and the
associated i-number.

3. Special files describing devices.
The device specification was not con-
tained explicitly in the i-node, but was
instead encoded in the number: specific
i-numbers corresponded to specific files.

The important file system calls
were also present from the start. Read,
write, open, creat (sic), close: with one
very important exception, discussed be-
low, they were similar to what one finds
now. A minor difference was that the
unit of I/O was the word, not the byte,
because the PDP-7 was a word-ad-
dressed machine. In practice this meant
merely that all programs dealing with
character streams ignored null charac-
ters, because null was used to pad a file
to an even number of characters. An-
other minor, occasionally annoying dif-
ference was the lack of erase and kill
processing for terminals. Terminals, in
effect, were always in raw mode. Only a
few programs (notably the shell and the

editor) bothered to implement erase-kill
processing.

In spite of its considerable similar-
ity to the current file system, the PDP-7
file system was in one way remarkably
different: there were no path names, and
each filename argument to the system
was a simple name (without ‘/”) taken
relative to the current directory. Links,
in the usual UNIX sense, did exist. To-
gether with an elaborate set of conven-
tions, they were the principal means by
which the lack of path names became
acceptable.

The link call took the form
link(dir, file, newname)
where dir was a directory file in the cur-
rent directory, file an existing entry in
that directory, and newnarme the name
of the link, which was added to the cur-
rent directory. Because dir needed to be
in the current directory, it is evident

that today’s prohibition against links
to directories was not enforced; the
PDP-7 UNIX file system had the
shape of a general directed
graph.

So that every user did not
need to maintain a link to all
directories of interest, there
existed a directory called dd
that contained entries for the

directory of each user. Thus, to
make a link to file x in directory
ken, I might do

N

In dd ken ken
In ken x x
rm ken

This scheme rendered subdirect-
ories sufficiently hard to use as to
make them unused in practice. An-
other important barrier was that
there was no way to create a directory
while the system was running; all were
made during recreation of the file sys-
tem from paper tape, so that directories
were in effect a nonrenewable resource.

The dd convention made the chdir
command relatively convenient. It took
multiple arguments, and switched the
current directory to each named direc-
tory in turn. Thus

chdir dd ken

would move to directory ken. (Inciden-
tally, chdir was spelled ch; why this was
expanded when we went to the PDP-11
I don’t remember.)

The most serious inconvenience of
the implementation of the file system,
aside from the lack of path names, was
the difficulty of changing its configura-
tion; as mentioned, directories and spe-
cial files were both made only when the
disk was recreated. Installation of a new




device was very painful, because the
code for devices was spread widely
throughout the system; for example
there were several loops that visited
each device in turn. Not surprisingly,
there was no notion of mounting a re-
movable disk pack, because the machine
had only a single fixed-head disk.

The operating system code that im-
plemented this file system was a drasti-
cally simplified version of the present
scheme. One important simplification
followed from the fact that the system
was not multiprogrammed; only one
program was in memory at a time, and
control was passed between processes
only when an explicit swap took place.
So, for example, there was an iget rou-
tine that made a named i-node available,
but it left the i-node in a constant, static
location rather than returning a pointer
into a large table of active i-nodes. A
precursor of the current buffering
mechanism was present (with about
four buffers) but there was essentially
no overlap of disk I/0 with computa-
tion. This was avoided not merely for
simplicity. The disk attached to the
PDP-7 was fast for its time; it trans-
ferred one 18-bit word every 2 microsec-
onds. On the other hand, the PDP-7 it-
self had a memory cycle time of 1
microsecond, and most instructions
took two cycles (one for the instruction
itself, one for this operand). However,
indirectly addressed instructions re-
quired three cycles, and indirection was
quite common, because the machine
had no index registers. Finally, the
DMA controller was unable to access
memory during an instruction. The up-
shot was that the disk would incur over-
run errors if any indirectly addressed in-
structions were executed while it was
transferring. Thus control could not be
returned to the user, nor in fact could
general system code be executed, with
the disk running. The interrupt routines
for the clock and terminals, which need-
ed to be runnable at all times, had to be
coded in very strange fashion to avoid
indirection.

Process control

By ‘process control,” I mean the
mechanisms by which processes are cre-
ated and used; today the system calls
Sfork, exec, wait, and exit implement
these mechanisms. Unlike the file sys-
tem, which existed in nearly its present
form from the earliest days, the process
control scheme underwent considerable
mutation after PDP-7 UNIX was al-
ready in use. (The introduction of path
names in the PDP-11 systems was cer-
tainly a considerable notational ad-
vance, but not a change in fundamental
structure.)

Today, the way in which com-

mands are executed by the shell can be
summarized as follows:

1. The shell reads a command line
from the terminal.

2. It creates a child process by fork.

3. The child process uses exec to
call in the command from a file.

4. Meanwhile, the parent shell uses
wait to wait for the child (command)
process to terminate by calling exit.

5. The parent shell goes back to
step 1.

Processes (independently execut-
ing entities) existed very early in PDP-7
UNIX. There were in fact precisely two
of them, one for each of the two termi-
nals attached to the machine. There was
no fork, wait, or exec. There was an exit,
but its meaning was rather different, as
will be seen. The main loop of the shell
went as follows:

1. The shell closed all its open files,
then opened the terminal special file for
standard input and output (file descrip-
tors 0 and 1).

2. It read a command line from the
terminal.

3. It linked to the file specifying the
command, opened the file, and removed
the link. Then it copied a small boot-
strap program to the top of memory and
jumped to it; this bootstrap program
read in the file over the shell code, then
jumped to the first location of the com-
mand (in effect an exec).

4. The command did its work, then
terminated by calling exir. The exit call
caused the system to read in a fresh copy
of the shell over the terminated com-

mand, then to jump to its start (and thus’

in effect to go to step 1).

The most interesting thing about
this primitive implementation is the de-
gree to which it anticipated themes de-
veloped more fully later. True, it could
support neither background processes

nor shell command files (let alone pipes
and filters); but I/O redirection (via ‘ <’
and ‘>") was soon there; it is discussed
below. The implementation of redirec-
tion was quite straightforward; in step 3
above, the shell just replaced its stan-
dard input or output with the appropri-
ate file. Crucial to subsequent develop-
ment was the implementation of the
shell as a user-level program stored in a
file, rather than a part of the operating
system.

The structure of this process con-
trol scheme, with one process per termi-
nal, is similar to that of many interactive
systems, for example CTSS, Multics,
Honeywell TSS, and IBM TSS and
TSO. In general such systems require
special mechanisms to implement useful
facilities such as detached computations
and command files; UNIX at that stage
didn’t bother to supply the special
mechanisms. It also exhibited some irri-
tating, idiosyncratic problems. For ex-
ample, a newly recreated shell had to
close all its open files both to get rid of
any open files left by the command just
executed and to rescind previous 1/0
redirection. Then it has to reopen the
special file corresponding to its terminal
in order to read a new command line.
There was no /dev directory (because
no path names); moreover, the shell
could retain no memory across com-
mands, because it was re-executed
afresh after each command. Thus a fur-
ther file system convention was re-
quired: each direction had to contain an
entry ¢ty for a special file that referred to
the terminal of the process that opened
it. If by accident one changed into some
directory that lacked this entry, the
shell would loop hopelessly; about the
only remedy was to reboot. (Sometimes
the missing link could be made from the
other terminal.)

Process control in its modern form
was designed and implemented within a
couple of days. It is astonishing how
easily it fitted into the existing system;
at the same time it is easy to see how
some of the slightly unusual features of
the design are present precisely because
they represented small, easily coded
changes to what existed. A good exam-
ple is the separation of the fork and exec
functions. The most common model for
the creation of new processes involves
specifying a program for the process to
execute; in UNIX, a forked process con-
tinues to run the same program as its
parent until it performs an explicit exec.
The separation of the functions is cer-
tainly not unique to UNIX, and in fact
it was present in the Berkeley time-shar-
ing system,® which was well-known to
Thompson. Still, it seems reasonable to
suppose that it exists in UNIX mainly
because of the ease with which fork
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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 or the 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.

514" disk formats available at no extra
cost include Osborne, Xerox, H-P, IBM
PC, Kaypro, North Star, Zenlth
Te]evideo 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-80version ....................
CP/M-86 or MDOS version .......

(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 ASCIl 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, MCMB766, 2564, 2764, 27C64,
27128, 8748, 8741, 8749, 8742, 8751,
8755, plus Seeq and Xicor EEPROMS.
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Avocet | Taget | cpmso | . CP/MSB6
Ctossva&emblet Microprocessor - Version '
“XASMZB0 _ Z80
_XASMO5 6805
: XASMIB'-% 1802 -
 XASM48 8048{89‘41 =
_ KASMes | 6oz -

XASM68 | 6&)(}}61
_XASMZ8 -
XASMF8 w:;g?o
XASM75 NEC 7500
~ Coming soon: XASM68K...68000

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

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

required.

CP/M-80Version........... $ 75
IBMPC Version........... $ 95
RS232Cable.............. $ 30

8748 family socket adaptor . .. $ 98
8751 family socket adaptor . . .
$135

8755 family socket adaptor . . .
(G7228 Programmer by GTek -- baud

to 2400 ... superfast, adaptive program-
ming algorithms ... programs 2764 in one
minute.

PEGOTAHAIGE s s & s Shin s $549

Ask us about Gangand PAL programmers.

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

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

CIRCLE 201 ON READER SERVICE CARD

Call Us

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

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

VISA and Mastercard acczgted. 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

r N\

AVOCET
SYSTEMS INC:

DEPT. 1084-M

804 SOUTH STATE STREET
DOVER, DELAWARE 19901
L302-734-0151 TELEX 467210
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Continued from page 39
could be implemented without chang-
ing much else. The system already han-
dled multiple (i.e. two) processes; there
was a process table, and the processes
were swapped between main memory
“and the disk. The initial implementation
of fork required only

1. Expansion of the process table

2. Addition of a fork call that cop-
ied the current process to the disk swap
area, using the already existing swap
1/0 primitives; and made some adjust-
ments to the process table.

In fact, the PDP-7’s fork call re-
quired precisely 27 lines of assembly
code. Of course, other changes in the
operating system and user programs
were required, and some of them were
rather interesting and unexpected. But a
combined fork-exec would have been
considerably more complicated, if only
because exec as such did not exist; its
function was already performed, using
explicit I/0, by the shell.

The exit system call, which previ-
ously read in a new copy of the shell (ac-
tually a sort of automatic exec but with-
out arguments), simplified consider-
ably; in the new version a process only
had to clean out its process table entry,
and give up control.

Curiously, the primitives that be-
came wait were considerably more gen-
eral than the present scheme. A pair of
primitives sent one-word messages be-
tween named processes:

smes(pid, message)
(pid, message)=rmes()

The target process of smes did not need
to have any ancestral relationship with
the receiver, although the system pro-
vided no explicit mechanism for com-
municating process IDs except that fork
returned to each of the parent and child
the ID of its relative. Messages were not
queued; a sender delayed until the re-
ceiver read the message.

The message facility was. used as
follows: the parent shell, after creating a
process to execute a command, sent a
message to the new process by smes;
when the command terminated (assum-
ing it did not try to read any messages)
the shell’s blocked smes call returned an
error indication that the target process
did not exist. Thus the shell’s smes be-
came, in effect, the equivalent of wait.

A different protocol, which took
advantage of more of the generality of-
fered by message, was used between the
initialization program and the shells for
each terminal. The initialization pro-
cess, whose ID was understood to be 1,
created a shell for each of the terminals,

and then issued rmes; each shell, when it
read the end of its input file, used smes
to send a conventional ‘I am terminat-
ing’ message to the initialization pro-
cess, which recreated a new shell pro-
cess for that terminal.

I can recall no other use of message.

This explains why the facility was re-
placed by the wait call of the present sys-
tem, which is less general, but more di-
rectly applicable to the desired purpose.
Possibly relevant also is the evident bug
in the mechanism: if a-command pro-
cess attempted to use messages to com-
municate with other processes, it would
disrupt the shell’s synchronization. The
shell depended on sending a message
that was never received; if a command
executed rms, it would received the
shell’s phony message, and cause the
shell to read another input line just as if
the command had terminated. If a need
for general messages had manifested it-
self, the bug would have been repaired.

At any rate, the new process con-
trol scheme instantly rendered some
very valuable features trivial to imple-
ment; for example, detached processes
(with ‘&’) and recursive use of the shell
as a command. Most systems have to
supply some sort of special ‘batch job
submission’ facility and a special com-
mand interpreter for files distinct from
the one used interactively.

Although the multiple-process idea
slipped in very easily indeed, there were
some aftereffects that weren’t anticipat-
ed. The most memorable of these be-
came evident soon after the new system
came up and apparently worked. In the
midst of our jubilation, it was discov-

ered that the chdir (change current di-
rectory) command had stopped work-
ing. There was much reading of code
and anxious introspection about how
the addition of fork could have broken
the chdir call. Finally the truth dawned:
in the old system chdir was an ordinary
command; it adjusted the current direc-
tory of the (unique) process attached to
the terminal. Under the new system, the
chdir command correctly changed the
current directory of the process created
to execute it, but this process promptly
terminated and had no effect whatso-
ever on its parent shell! It was necessary
to make chdir a special command, exe-
cuted internally within the shell. It
turns out that several command-like
functions have the same property, for
example login.

Another mismatch between the
system as it had been and the new pro-
cess control scheme took longer to be-
come evident. Originally, the read/
write pointer associated with each open
file was stored within the process that
opened the file. (This pointer indicates
where in the file the next read or write
will take place.) The problem with this
organization became evident only when
we tried to use command files. Suppose
a simple command file contains

I's
who

and it is executed as follows:
sh comfile>output
The sequence of events was

1. The main shell creates a new pro-
cess, which opens outfile to receive the

. standard output and executes the shell

recursively. |

2. The new shell creates another
process to execute /s, which correctly
writes on file owutput and then
terminates.

3. Another process is created to ex-
ecute the next command. However, the
I/0 pointer for the output is copied
from that of the shell, and it is still 0, be-
cause the shell has never written on its
output, and I/O pointers are associated
with processes. The effect is that the
output of who overwrites and destroys
the output of the preceding /s command.

Solution of this problem required
creation of a new system table to con-
tain the 1/0 pointers of open files inde-
pendently of the process in which they
were opened.

I/0 redirection

The very convenient notation for
I/0 redirection, using the ‘>’ and ‘ <’
characters, was not present from the
very beginning of the PDP-7 UNIX sys-
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tem, but it did appear quite early. Like
much else in UNIX, it was msplred by
an idea from Multics. Multics'has a
rather general I/0 redirection mecha-
nism® embodying named 1/0O streams
that can be dynamically redirected to
various devices, files, and even through
special stream-processing modules.
Even in the version of Multics we were
familiar with a decade ago, there existed
a command that switched subsequent
output normally destined for the termi-
nal to a file, and another command to
reattach output to the terminal. Where
under UNIX one might say

Is>xx

to get a listing of the names of one’s files
in xx, on Multics the notation was

iocall attach user_output
file xx list

iocall attach user_output
syn user-i/o

Even though this very clumsy sequence
was used often during the Multics days,
and would have been utterly straight-
forward to integrate into the Multics
shell, the idea did not occur to us or any-
one else at the time. I speculate that the
reason it did not was the sheer size of the
Multics project: the implementors of
the I/0 system were at Bell Labs in
Murray Hill, while the shell was done at
MIT. We didn’t consider making
changes to the shell (it was their pro-
gram); correspondingly, the keepers of
the shell may not even have known of
the usefulness, albeit clumsiness, of
iocall. (The 1969 Multics manual®* lists
iocall as an ‘author-maintained,’ that is,
non-standard, command.) Because both
the UNIX I/0 system and its shell were
under the exclusive control of Thomp-
son, when the right idea finally sur-
faced, it was a matter of an hour or so to
implement it.

The advent of the PDP-11

By the beginning of 1970, PDP-7
UNIX was a going concern. Primitive
by today’s standards, it was still capable
of providing a more congenial program-
ming environment than its alternatives.
Nevertheless, it was clear that the PDP-
7, amachine we didn’t even own, was al-
ready obsolete, and its successors in the
same line offered little of interest. In
early 1970 we proposed acquisition of a
PDP-11, which had just been intro-
duced by Digital. In some sense, this
proposal was merely the latest in the se-
ries of attempts that had been made
throughout the preceding year. It dif-
fered in two important ways. First, the
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amount of money (about $65,000) was
an order of magnitude less than what we
had previously asked; second, the char-
ter sought was not merely to write some
(unspecified) operating system, but in-
stead to create a system specifically de-
signed for editing and formatting text,

PR PR
Pines mmm

%E? mﬁ
PDP-11 version-
of the systel
was operating.

E

what might today be called a ‘word-pro-
cessing system.” The impetus for the
proposal came mainly from J. F.
Ossanna, who was then and until the
end of his life interested in text process-
ing. If our early proposals were too
vague, this one was perhaps too specific;
at first it too met with disfavor. Before
long, however, funds were obtained
through the efforts of L. E. McMahon,
and an order for a PDP-11 was placed in
May.

The processor arrived at the end of
the summer, but the PDP-11 was so new
a product that no disk was available un-
til December. In the meantime, a rudi-
mentary, core-only version of UNIX
was written using a cross-assembler on
the PDP-7. Most of the time, the ma-
chine sat in a corner, enumerating all
the closed Knight’s tours on a 6x8 chess
board—a three-month job.

The first PDP-11 system

Once the disk arrived, the system
was quickly completed. In internal
structure, the first version of UNIX for
the PDP-11 represented a relatively mi-
nor advance over the PDP-7 system;
writing it was largely a matter of trans-
literation. For example, there was no
multiprogramming; only one user pro-
gram was present in core at any mo-
ment. On the other hand, there were im-
portant changes in the interface to the
user: the present directory structure,
with full path names, was in place, along
with the modern form of exec and wait,
and conveniences like character-erase
and line-kill processing for terminals.
Perhaps the most interesting thing

about the enterprise was its small size:
there were 24K of core memory (16K
for the system, 8K for user programs),
and a disk with 1K blocks (512K). Files
were limited to 63K.

At the time of the placement of the
order for the PDP-11, it had seemed
natural, or perhaps expedient, to prom-
ise a system dedicated to word process-
ing. During the protracted arrival of the
hardware, the increasing usefulness of
PDP-7 UNIX made it appropriate to
justify creating PDP-11 UNIX as a de-
velopment tool, to be used in writing the
more special-purpose system. By the
spring of 1971, it was generally agreed
that no one had the slightest interest in
scrapping UNIX. Therefore, we trans-
literated the roff text formatter into
PDP-11 assembler language, starting
from the PDP-7 version that had been
transliterated from Mcllroy’s BCPL
version on Multics, which had in turn
been inspired by J. Saltzer’s runoff pro-
gram on CTSS. In early summer, editor
and formatter in hand, we felt prepared
to fulfill our charter by offering to sup-
ply a text-processing service to the Pat-
ent department for preparing patent ap-
plications. At the time, they were
evaluating a commercial system for this
purpose; the main advantages we of-
fered (besides the dubious one of taking
part in an in-house experiment) were
two in number: first, we supported Tele-
type’s model 37 terminals, which, with
an extended type-box, could print most
of the math symbols they required; sec-
ond, we quickly endowed roff with the
ability to produce line-numbered pages,
which the Patent Officer required and
which the other system could not
handle.

During the last half of 1971, we
supported three typists from the Patent
department, who spent the day busily
typing, editing, and formatting patent
applications, and meanwhile tried to
carry on our own work. UNIX has a
reputation for supplying interesting ser-
vices on modest hardware, and this peri-
od may mark a high point in the
benefit/equipment ratio; on a machine
with no memory protection and a single
0.5 MB disk, every test of a new pro-
gram required care and boldness, be-
cause it could easily crash the system,
and every few hours’ work by the typists
meant pushing out more information
onto DECtape, because of the very
small disk.

The experiment was trying but suc-
cessful. Not only did the Patent depart-
ment adopt UNIX, and thus become the
first of many groups at the Laboratories
to ratify our work, but we achieved suf-
ficient credibility to convince our own
management to acquire one of the first
PDP-11/45 systems made. We have
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accumlated much hardware since then,
and labored continuously on the soft-
ware, but because most of the interest-
ing work has already been published,
(e.g. on the system itself!:3:6 and the text
processing applications’%%) it seems un-
necessary to repeat it here.

Pines

One of the most widely admired
contributions of UNIX to the culture of
operating systems and command lan-
guages is the pipe, as used in a pipeline of
commands. Of course, the fundamental
idea was by no means new; the pipeline
is merely a specific form of coroutine.
Even the implementation was not un-
precedented, although we didn’t know
it at the time; the ‘communication files’
of the Dartmouth Time-Sharing Sys-
tem'? did very nearly what UNIX pipes
do, though they seem not to have been
exploited so fully.

Pipes appeared in UNIX in 1972,
well after the PDP-11 version of the sys-
tem was in operation, at the suggestion
(or perhaps insistence) of M. D.
Mcllroy, a long-time advocate of the
non-hierarchical control flow that char-
acterizes coroutines. Some years before
pipes were implemented, he suggested
that commands should be thought of as
binary operators, whose left and right
operand specified the input and output
files. Thus a ‘copy’ utility would be
commanded by

inputfile copy outputfile

To make a pipeline, command operators
could be stacked up. Thus, to sort input,
paginate it neatly, and print the result
offline, one would write

input sort paginate offprint

In today’s system, this would corre-
spond to
sort input|pr|opr
The idea, explained one afternoon on a
blackboard, intrigued us but failed to ig-
nite any immediate action. There were
several objections to the idea as put: the
infix notation seemed too radical (we
were too accustomed to typing ‘cp x y’
to copy x to p); and we were unable to
see how to distinguish command pa-
rameters from the input or output files.
Also, the one-input one-output model of
command execution seemed too confin-
ing. What a failure of imagination!
Some time later, thanks to
Mcllroy’s persistence, pipes were finally
installed in the operating system (a rela-
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tively simple job), and a new notation
was introduced. It used the same char-
acters as for I/0 redirection. For exam-
ple, the pipeline above might have been
written
sort input>pr>opr>

The idea is that following a ‘>’ may be
either a file, to specify redirection of
output to that file, or a command into
which the output of the preceding com-
mand is directed as input. The trailing

The watershed
occurred in 1973,
when the 03
kernel was
rewritten in G.

‘> was needed in the example to speci-
fy that the (nonexistent) output of opr
should be directed to the console; other-
wise the command opr would not have
been executed at all; instead a file opr
would have been created.

The new facility was enthusiastical-
ly received, and the term ‘filter’ was
soon coined. Many commands were
changed to make them usable in pipe-
lines. For example, no one had imagined
that anyone would want the sort or pr
utility to sort or print its standard input
if given no explicit arguments.

Soon some problems with the nota-
tion became evident. Most annoying
was a silly lexical problem: the string af-
ter ‘>’ was delimited by blanks, so, to
give a parameter to pr in the example,
one had to quote:

sort input>"pr -2">opr>
Second, in attempt to give generality,
the pipe notation accepted ‘ <’ as an in-
put redirection in a way corresponding
to *>’; this meant that the notation was
not unique. One could also write, for
example,

opr<pr<"sort input"<
or even
pr<sort input"<>opr>

The pipe notation using ‘<’ and ‘>’

survived only a couple of months; it was
replaced by the present one that uses a
unique operator to separate compo-
nents of a pipeline. Although the old no-
tation had a certain charm and inner
consistency, the new one is certainly su-
perior. Of course, it too has limitations.
It is unabashedly linear, though there
are situations in which multiple redi-
rected inputs and outputs are called for.
For example, what is the best way to
compare the outputs of two programs?
What is the appropriate notation for in-
voking a program with two parallel out-
put streams?

I mentioned above in the section on
I/0 redirection that Multics provided a
mechanism by which I/0 streams could
be directed through processing modules
on the way to (or from) the device or file
serving as source or sink. Thus it might
seem that stream-splicing in Multics
was the direct precursor of UNIX pipes,
as Multics I/0 redirection certainly was
for its UNIX version. In fact I do not
think this is true, or is true only in a
weak sense. Not only were coroutines
well-known already, but their embodi-
ment as Multics spliceable I/O modules
required that the modules be specially
coded in such a way that they could be
used for no other purpose. The genius of
the UNIX pipeline is precisely that it is
constructed from the very same com-
mands used constantly in simplex fash-
ion. The mental leap needed to see this
possibility and to invent the notation is
large indeed.

High-level languages

Every program for the original
PDP-7 UNIX system was written in as-
sembly language, and bare assembly
language it was—for example, there
were no macros. Moreover, there was
no loader or link-editor, so every pro-
gram had to be complete in itself. The
first interesting language to appear was
a version of McClure’s TMG?'! that was
implemented by Mcllroy. Soon after
TMG became available, Thompson de-
cided that we could not pretend to offer
a real computing service without For-
tran, so he sat down to write a Fortran
in TMG. As I recall, the intent to han-
dle Fortran lasted about a week. What
he produced instead was a definition of
and a compiler for the new language
B.'2 B was much influenced by the
BCPL language;'® other influences
were Thompson’s taste for spartan syn-
tax, and the very small space into which
the compiler had to fit. The compiler
produced simple interpretive code; al-
though it and the programs it produced
were rather slow, it made life much
more pleasant. Once interfaces to the
regular system calls were made avail-
able, we began once again to enjoy the
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benefits of using a reasonable language
to write what are usually called ‘systems
programs”: compilers, assemblers, and
the like. (Although some might consid-
er the PL/I we used under Multics un-
reasonable, it was much better than as-
sembly language.) Among other
programs, the PDP-7 B cross-compiler
for the PDP-11 was written in B, and in
the course of time, the B compiler for
the PDP-7 itself was transliterated from
TMG into B.

When the PDP-11 arrived, B was
moved to it almost immediately. In fact,
a version of the multiprecision ‘desk cal-
culator’ program dc was one of the earli-
est programs to run on the PDP-11, well
before the disk arrived. However, B did
not take over instantly. Only passing
thought was given to rewriting the oper-
ating system in B rather than assembler,
and the same was true of most of the
utilities. Even the assembler was rewrit-
ten in assembler. This approach was
taken mainly because of the slowness of
the interpretive code. Of smaller but
still real importance was the mismatch
of the word-oriented B language with
the byte-addressed PDP-11.

Thus, in 1971, work began on what
was to become the C language.'* The
story of the language developments
from BCPL through B to C is told else-
where,'® and need not be repeated here.

Perhaps the most important watershed
occurred during 1973, when the operat-
ing system kernel was rewritten in C. It
was at this point that the system as-
sumed its modern form; the most far-
reaching change was the introduction of
multiprogramming. There were few ex-
ternally visible changes, but the internal
structure of the system became much
more rational and general. The success

of this effort convinced us that C was
useful as a nearly universal tool for sys-
tems programming, instead of just a toy
for simple applications.

Today, the only important UNIX
program still written in assembler is the
assembler itself; virtually all the utility
programs are in C, and so are most of
the applications programs, although
there are sites with many in Fortran,
Pascal, and Algol 68 as well. It seems
certain that much of the success of
UNIX follows from the readability,
modifiability, and portability of its soft-
ware that in turn follows from its ex-
pression in high-level languages.

Conclusion

One of the comforting things about
old memories is their tendency to take
on a rosy glow. The programming envi-
ronment provided by the early versions
of UNIX seems, when described here,
to be extremely harsh and primitive. I
am sure that if forced back to the PDP-7
I would find it intolerably limiting and
lacking in conveniences. Nevertheless,
it did not seem so at the time; the memo-
ry fixes on what was good and what
lasted, and on the joy of helping to cre-
ate the improvements that made life bet-
ter. In 10 years, I hope we can look back
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with the same mixed impression of
progress combined with continuity.
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Transcript of an interview between
Microsystems (Mark, Chris) and Dennis
Ritchie and Ken Thompson, at AT&T
Murray Hill, NJ, on I August, 1984.

Mark: We’d like to find out, from your
perspective, various things about UNIX
that are different from what we've been
hearing and reading. In particular,
things of a general nature, like what you
think the effect is going to be, in both di-
rections, as UNIX gets out into the
commercial world, and more specific in-
ternal things about UNIX, like the file
and directory structures. For instance, |
still don’t quite understand the differ-
ence between Version 7, System II1, and
System V, in terms of what enhance-
ments were put in for things like added
file protections to keep the inodes from
crashing. I worked on a development
project using Version 7, and every two
or three days the system would crash on
us. We didn’t just abort or shut the ma-
chine down without closing in an order-
ly fashion—the system just went
down—and often took a lot of the
inodes with it.

Dennis: Well, there are two things. One
is that there can be bugs either in the
hardware or possibly in the software
that can just, you know, break things.

The actual changes that have been made
have to do with what state things are in
when there is a crash and really it’s not a
change in the structure—the actual data
on the disk is identical; it’s just that the
system is more careful about the order
in which things are done.

Ken: The older systems had a buffer
cache—just a pool of buffers—and I/0O
would be logically completed into the
buffers by any requests from users or
from the system maintaining its internal
structure, like directories and things;
the data would go into buffers, which
were labeled blocks or just caches on the
disk; then, the physical I/0 would oc-
cur some random time later, whenever

you got around to it. . .

Mark: Or whenever anything happened
that would cause some kind of flush. . .

Ken: Yes, anything that would cause
them to be overwritten, typically. Like,
you’d use the buffers a lot, and when
you reuse them, you’d write out the old
contents before you'd relabel them. The
later changes that I think you’re talking
about were intended to keep the system
structures—like directories and inodes
and things—consistent, by explicitly or-
dering the physical I/0, rather than
leaving it up to traffic and chance.

Mark: How was that done?
Ken: When you create a file, or when




you delete a file, you just make sure that
the directory is updated before the file,
because you are remapping some old
file, and when you clear out and free the
blocks, you make sure that the file struc-
ture is written up before the blocks are
freed.

Dennis: Like, when an indirect block is
created, an inode points to a block that
points to another block. So, you make
sure that you don’t write out the inode
with a pointer to the indirect block be-
fore the indirect block is actually creat-
ed, because if the system crashes right
then, you’ve got a bad pointer; whereas,
if you’ve already written out the indirect
block, and forced it to be on disk, then
you can update the inode. Then, even if
the system crashes, you may have lost
part of the file but you haven’t created a
bad structure. It’s just being. . .it’s real-
ly just sort of looking around, and. . .

Ken: . . .just being careful (laughter).

Dennis: Well, actually, even thinking
about the possibility that things might
simply stop at this point, and trying—as
much as possible—to do things in an or-
der so that, if the system just halted, the
disk would be consistent.

Mark: In order to preserve the integrity
of the data. ..

Dennis: Yes, and, even with the
changes, it’s not possible to do that to-
tally—UNIX is not pretending to be a
transaction system, committing trans-
actions and backing out and all that.
Just by exercising reasonable care, it can
be made a lot more reliable. But, as far
as crashes are concerned, and data being
destroyed, it’s also possible to have bugs
somewhere—in the CPU hardware, the
disk hardware, or the system itself.

Traditionally, UNIX is very, very
hard on machines, in the sense that it
does things that other systems don’t
do...

Ken: ...very asynchronously—lots of
processes and lots of process switching.
In the old days, DEC had no compara-
ble system, and maybe 50% of the
CPUs that you’d port UNIX on, that
had been running some sort of DEC op-
erating system or other, would just not
run UNIX. I mean, there’d be big
chunks of the CPU that had never
worked in their whole life, like the mem-
ory management. . .

Mark: .. .because the CPU had never
been properly debugged?

Ken: Yes. And in the old systems, the
Unibus was very bad. . .the [/0, reflec-
tions, angles, and so on—electrically it
was just an awful thing.

Mark: How do you feel about the ports
to the new CPUs, like some of the

micros? In fact I've wondered if you
guys ever thought about whether we
mavericks in the micro world would be
able to get UNIX up and running on

micros.

Dennis: The interesting thing is that, for
most of its life, UNIX was running on a
micro, considerably smaller than the
current ones, and it was the micro that
took up the cause.

Ken: It had 8K words of 12...no, 18-
bit core.

Dennis: The PDP-11, the first one, had
24K bytes.

Ken: But, I don’t know. UNIX doesn’t
really run well on traditional small 8-bit
machines. It’s only the 16-bit machines
that can really run it.

Mark: We're not even really looking at
8-bit machines any more.

Chris: I didn’t even realize anybody had
even tried to port UNIX to an 8-bit
machine.

Dennis: I don’t think there have been
any actual ports.

Ken: There have been some. . .IDRIS
runs on it, doesn’t it?.

Mark: Have you been involved with
Whitesmiths at all with their develop-
ment of IDRIS—do you help them, or
have they called you, or anything?

Dennis: No. In fact, they were one of the
very first independent developers of C
compilers and stuff like that.

Of course, there’s also Yourdon.
And particularly because he was the
first, and because he had been here [at
Bell Labs], he was ultra, ultra careful
with not getting into trouble with licens-
ing problems. And I think it hurt him,
because the library for his C compiler
didn’t use I/O calls compatible with the
standard I/0. And, I think it’s because
he thought he would have gotten into
trouble. I don’t think he would have—
because the published stuff has never
been a trade secret, basically.

I think he’s changed, actually, to
where he’s now using compatible stuff.
There was actually very little communi-
cation with us. In fact, Brian
[Kernighan] complained that they were
doing all their software tools in Pascal,
and wouldn’t communicate enough.
But that is a different story.

Mark: How much were you involved
with the people here, at Bell Labs, who
are working on things like C compilers
and doing other UNIX system things?

Dennis: The people doing the UNIX-re-
lated development have all moved to a
facility in Summit, which is a couple of
miles away. They used to be here.

Mark: That’s new development. . .
Ken: System V.

Dennis: Actually, yeah, the developers,
the people who are doing new things.

Mark: What is your relationship with
them?

Dennis: Organizationally, practically
none at all. We're in the research area,
they’re in the computer line of business
—the development area. As far as rela-
tions are concerned, there’s a /ot of ex-
change, with complaints about perfor-
mance from us, and stuff going back and
forth. In terms of details, we’ll go over
some area of a compiler and send it
back, or write some new software and
give it to them. To some extent, that’s
been going on since they started. More
so, since the head of the department
that’s involved with compilers was also
a head here, and decided he wanted
to.. .

Ken: He wanted to link up. . .

Dennis: Yeah, link things, and actually
get them done. As far as the operating
system development is concerned, there
is less trading back and forth, for most
purposes. Part of the reason is that we
have pretty much diverged in develop-

51




Jnversation

Continued from page 51

ment. In effect, we in Research have our
own successor to the 7th Edition, and
have continued on that line. They have
System V.

Mark: Would you have thought of it as
another enhancement of System V, or as
a different V, somehow?

Dennis: Our system will not be a
product.

Mark: I see. You mean, they use the re-
search from what you’re doing.

Dennis: Right.

Ken: They’re official, and we’re
research.

Dennis: So that, they take ideas. I mean,
they’ve got the code, too—but the point
is, it’s not a whole system. As far as dis-
tributing a new system from us is con-
cerned, there are two things that argue
against it: first, we don’t want to do it—
it’s an incredible amount of work; to get
it all together. It’s just not research.
And second, it would be competing with
System V. So, by mutual agreement, we
don’t do it. It’s conceivable that there
will be some very limited licenses to peo-
ple we eventually would like to work
with, but it’s not certain who they might
be, and, in fact, it would have tobeon a
private basis.

Mark: The activity of putting UNIX to
work in the user world is quite different
from what you’re really interested in,
isn’t it?

Ken: Mm, hmm. Our job is research.
It’s not product oriented—there’s no di-
rection, and there’s no management to
speak of, no nothing. It’s a sandbox; you
know, anything we want to do.

Dennis: And now and again some good
stuff comes out. UNIX is sort of unusu-
al, because, well, in the first place, we
did actually take the trouble to put to-
gether an actual distribution that could
be fairly widely set out.

And it happened at a time when the
company was not in a position to do it as
a product, so that they charged license
fees. There were individuals who want-
ed to make the fees as high as possible,
just to see if we could make as much
money as possible, but it was not really a
business, in any sense of the word. And,
of course, it wasn’t supported, as a prod-
uct either.

Chris: Would you say, then, that UNIX
developed as a research tool, more than
anything else?

Ken: Well, there was never really a di-
rect object, so much, as trying to build
something we could use ourselves.
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Dennis: It was definitely not designed as
a product.

Mark: But, Dennis, wasn’t your com-
ment on the phone last week that it was
designed just as much for development

S&Mﬂimﬁﬁ d
sandbox, you
Know, anything we
want to do.”

of a chess program? (laughter all
around).

Ken: To be honest, it predated the chess
work by a considerable amount. UNIX
was designed for programming, and
whatever else we wanted to do. At the
time, I was more interested in languages
than systems. The act of creating it
changed that somewhat.

Mark: How do you feel about the cur-
rent argument about UNIX—i.e., the
two items: file/record locking and real-
time operations? We've heard a lot of
complaints from the ““commercial”
world that says, well, UNIX is not a
real-time operating system. But, many
people don’t really seem to know what
that means, or how it could be, because
AT&T has got to be the premier real-
time corporation, perhaps in the world.

Ken: But, UNIX does not switch
phones (laughter).

Dennis: The reason that there’s no real-
time—I should say closely real-time—
stuff in UNIX, is basically that we never
came up with any application where we
wanted to put it in. The things that got
in there were the things that. . .

Ken: ...we needed. It was not devel-
oped as a product. From the first, there
were groups of people who said they had
to have shadow disks, and transaction
processing, and other things. But those
things just never interested us, so they
never went in.

Mark: I see. Well, there’s an interesting
aspect to the arguing, because of the di-
versity of people involved. There’s al-
most, like, a layered structure in the
groups of people involved with UNIX
right now: First, there’s the research
people—you guys—who conceived of
and created UNIX; then there’s a core
of people—mostly college kids/recent
graduates who learned UNIX just be-
cause that’s what they had in school
They’re the “hackers” and *‘gurus”—
people who have an emotional invest-
ment in it because it’s what they know;
and then, there’s another layer around
that: the system people—people who
have been working with other operating
systems, and now they’re learning
UNIX. Finally, there’s the commercial
world—which is buying into UNIX be-
cause of the portability and other ad-
vantages that are there. Now, there’s
this great big argument raging between
the commercial layer and the second
layer, who are arguing: ‘‘But, record
locking and real-time processing don’t
belong in there because they would de-
stroy the integrity of the kernel and the
philosophy of UNIX.”

Dennis: Well, there are technical
reasons. . .

Ken: I think System V has record lock-
ing. They have a driver of some sort,
don’t they?

Dennis: They have mechanisms for it.
There are semaphores, with which, by
agreement, you can have record lock-
ing; and Berkeley has file locking. Actu-
ally, there are two things, here. Real-
time is moderately hard to implement in
any general way, just because it’s pretty
much incompatible with the require-
ments of a time-sharing system.

Chris: I'm sorry, but isn’t a time-shar-
ing system inherently a real-time sys-
tem? What do you mean, then, by a real-
time system? This term is evidently
confusing to a lot of people.

Dennis: What I mean by a real-time sys-
tem is one in which the system under-
takes to make some sort of guarantees
about performance for particular tasks.
Now, obviously, the system has to echo




characters as you type, and if it doesn’t
do it fairly fast, you get complaints. So,
in that sense, it’s real time. But it doesn’t
guarantee that some job will get 3/5 of
the CPU. Nor does UNIX promise, if a
task demands service, that it will get it
in so many milliseconds. It’s not impos-
sible to design such a feature and put it
in, but it really is basically incompatible
with UNIX, particularly when you try
to do it in a general way. Obviously, if
you have a particular device that de-
mands, or is delivering, data at some re-
quired speed, you can make a driver for
it, and get it to work, somehow. But, to
do it in a general way is much harder.

Mark: The issue of doing things in a
general way brings up a problem. Let’s
say you want to write a program that
outputs to a terminal which has cursor
addressing, and you want to update
some information fields while the pro-
gram is running. The cursor control lets
you format the screen, so that you can
update just the fields without redis-
playing the strings around the fields.
Now, when you have your hands right
on the I/0 drivers, as in both CP/M
and MS-DOS. ..

Dennis: That’s the problem. I mean, the
system was designed to make the two
kinds of I/0 be the same—that was the
point. Having your hands on the I/0
drivers is how you get into trouble, be-
cause then you’'re stuck with them.

Ken: And there’s also all sorts of weird
numbers and things that are built in.

Dennis: Block sizes, for instance.

Mark: What did you do about the deg-
radation of system performance back
when you were first working on it? Be-
cause, putting in generality costs you
some system performance.

Ken: I think, by and large, things got
better rather than worse. There’s a right
way, and a wrong way, and that’s
wrong. If you do it the generic way, and
it’s a problem—if it’s not fast enough—
then you figure out some way to make it
fast enough, ’cause having your hands
on the drivers is just wrong.

Dennis: Actually, things are getting bet-
ter. I get the impression that people are
beginning to try and generalize and pull
back along those lines.

Mark: Beginning. But we still have
three, four, even five kinds of opens, de-
pending on the compiler, in order to ac-
commodate different specific require-
ments; [ mean, even in C compilers,
things don’t work right if you use only
the general form that’s been provided.
| You just can’t always make it do what
you want. You may find the compiler
doing automatic conversions of cr/If's

to If's, or vice versa, when what the ap-
plication needs is to get every single bit
coming in. Things like that.

Ken: Usually, those are symptoms of
trying to be upward compatible with
something else that you had in the past,
and we just never felt that need. We de-
signed it. We're not upward compatible
with anything. We weren’t constrained.

Mark: How about future development,
going from what you did?

Ken: Well, now there’s a tremendous in-
ertia on the software behind UNIX. The
system is actually the minor part of it.
All of the subsystems—the languages,
and so forth—represent probably 10 to
100 times as much effort and work and
inertia, as the system itself.

Mark: How large was the system initial-
ly? I understand it takes about 256K of
core and an average of 7 meg of disk
primitives—that’s the general size that
UNIX is considered to be.

Ken: As it’s described in the CACM arti-
cle—that’s the first public description of
it—it was 10K.. . .

Dennis: . . .lines of code, and about
20K bytes of core. The first PDP-II that
we used for a couple of years had 24K
bytes of core and a half-megabyte disk.
On the other hand, the first PDP-11
that we got cost around $50,000, which
was, for a computer, not very much at
that time. I mean, this was 1969-70.

Chris: At that point, about the only
thing you could get for less was a PDP-
8, which was not comparable, so it was a

small machine. But, then, what takes up
the bulk?

Ken: When you’rein, you tune the num-

ber of disks you need for the system
buffer. There’s a buffer pool, that, if it’s
larger, it’s more efficient. You actually
do less disk I/0; the I/0 is accom-
plished inside the buffer’s cache. There
are some systems that have literally
megabytes of buffer. The number of
buffers is a parameter that you provide.
You can have as many as you want; you
can get away with two, but. . .

Dennis: I think the standard thing we’re
running allocates buffers on the basis of
how much main memory you actually
have. It’s about 10 or 12 percent of the
main memory.

Ken: And it allocates buffers on the ba-
sis of the number of users. That is, the
number of I/0 devices.

Dennis: But, there are two things. The
text size—program size—of the system
has been increasing noticeably. System
V has added a whole bunch of features
that various people wanted—and could
use—but that really were not all that
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well thought out or coherent. You
know, different features to do this and
that and the other thing; they were add-
ed because they had customers who ar-
gued, and people who wanted them. ..

Mark: You mean, as it was becoming
commercialized?

Dennis: No, it was not commercial, this
was mostly internal.

Ken: System V grew out of System III;
the additions were internal releases, in-
side the system, and maintained inside
the system. That’s the reason System IV
1s missing. There was a policy to have,
basically, three systems in the works.
There is the system that they’re main-
taining inside—let’s call it System IV.
There’s one they’re working on, experi-
mentally, in the development group—
that’s V; and there’s one they release to
the outside world, which is one be-
hind—III. So that, while we’re using
IV, we’ll give out III1.. . .

- Mark: . . .and experiment with V. ..

Ken: Right. And then, when they decid-
ed to release UNIX as a product, they
brought it up to date, so that the exter-
nal and the internal are the same—and
IV disappeared. IV was internal, as a
product, and then when V came out, it
was decided to skip IV as the external
product and just have V.

Mark: One of the rumors that’s spread-
ing around is that System III came from
Version 7, with a major enhancement to
solve the problem of the fragile nature of
the file directory structure, and that,
when AT&T decided to release it as a
product, they decided to come out with
a new version, V, and that the people
who were working on III didn’t have
the time to work on V, so a new develop-
ment group started with 7 in an inde-
pendent development.

Dennis: No, the split between us and the
development area—in the sense that
they stopped following us and actively
taking everything we did—that hap-
pened before the 7th Edition. So that,
the actual branch in the tree was not
only before III, but before 7. It’s not
that we’ve stopped talking to each oth-
er; it’s just that the very active collabo-
ration stopped. System III has a very
different I/O control structure for ter-
minals. The development group decided
to redo that, and we decided not to. So,
V is their successor system.

Mark: What are the differences,
specifically?

Ken: The terminal I/0 is a different
call, with different parameters.

Dennis: Theirs is logically a lot cleaner.
It’s also more complicated—there are a
lot more bits, it has a lot more ‘state.’
They have tried to make a separation
between input and output, so that the
states of the terminal reading and termi-
nal writing are somewhat separate.
They have sort of unbundled it. Com-
paring the 7th Edition with System V,
one is the sort of raw mode versus
cooked mode, and cooked mode gives
you carriage return/linefeed stuff, erase
and kill processing, gathering in the
lines, and so forth. In System V, there
are some different options. For exam-
ple, you can independently decide
whether you want erase-and-kill pro-
cessing and carriage return/linefeed se-
quences, and whether you want to get
text back a line at a time or character by
character. So, in some sense, there are
details that I don’t like about it—1I don’t
like the fact that it’s more complex—
but, logically, it’s an improvement over
ours.

In practice, however, it has been an
unfortunate thing. There really are only
two areas where there are serious differ-
ences between the versions of
UNIX—and that’s one of them. It’s just
that, if you do something to control the
terminal, you have to do it differently in
System V than in the 7th Edition-de-
rived versions, which includes Berkeley.
So, that’s one difference. The other has
to do with external declarations in C.
The C standard mess . . . well, let me tell
you what it is: it’s whether or not you
can declare the same external variable
in two different routines, without hav-
ing to say ‘extern’ in one.

Ken: A clear distinction between refer-
ence and definition.

Dennis: The whole issue is very, very
complicated, because the book—the
‘white’ book—says that what System
III decided to do is correct, and we nev-
er changed. We kept the extended ver-
sion, and people kept depending on this,
even though the book says you're not
supposed to do it. System III said,
“We're going to enforce this.” In prac-
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tice, that’s been reversed. In System V,
release 2—which is the current release—
the rules are again the same as the ones
we had. Those are the two main things.

Mark: Do you know why that decision
was made?

Ken: It has do with, mainly, IBM main-
frames, and going into their loaders.
The way you have to declare externals
for IBM loaders is with a common
block, like in normal Fortran-type load-

ers, and that means some arbitrary
small number. The C language actually
changed to make it possible to do imple-
mentations for non-UNIX environ-
ments. And then, in our own group, we
just didn’t bother to insist that was the
way it had to be. The development
group, particularly when they were do-
ing ports to other machines, . . .

Dennis: . . .and, also for intellectual rea-
sons, decided to follow the standard.
They decided it was better, on two
grounds: First, that it was better pro-
gramming style to do it the way the book

says—the fact that it is the rule. It caused
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a fair amount of pain, in various ways—
programs that had to be changed—but it
was not because it was unmotivated.
Anyway, that particular issue is some-
what of a dead one, now, since the cur-
rent rule is back to the original.

Chris: There seems to be a movement
going on, at least among the user
groups, to develop “‘standards” for
UNIX. I don’t know whether this has to
do with programming styles or specific
ways of doing things. What’s your feel-
ing about this development of
standards?

Ken: Well, the group pushing for stan-
dards is /usr/group, and their concerns
are commercial. They want to be able to
write software that runs on UNIX and
be able to say, “If we follow the stan-
dard, and people who implement UNIX
follow the standard, then all this stuff is
going to match.” It’s a market-driven
kind of thing. That’s their charter—and
they’re right, in that sense. For a com-
mercial marketplace, they need stan-
dards to adhere to. I gather the people
who produce diskettes for CP/M have
to produce 10 or 15 different versions,
and UNIX people don’t want that to
happen. They want a standard so they
can sell one version of their software
that goes everywhere.

Dennis: On the other hand, they have to
be fairly conservative. They’re not real-
ly trying to solve the hardware prob-
lems, because there are just too many
constituencies. There are basically two
groups of people. One is the System V
people, and one is the Berkeley 4.1 and
4.2 people. The latter is numerically not
gigantic, but they are intellectually
very, very important, because it in-
cludes all the colleges. The /usr/group
people can’t simply come down and say,
“It’s got to be this way,” because there
are too many people who would want it
another way. So, they are trying antici-
pate as much as possible, and record
priciples that say, ‘““Here’s the way
things are,” over as large an area as pos-
sible. In other words, they are trying to
discover standards, not to make them.

Ken: They’re trying to find rules by
which you can live within the existing
systems.

Dennis: And, to the extent that they’re
doing that, AT&T seems to be quite
happy to go along. The same is true, in-
cidentally, with the C standard. Next
week, they’re meeting, and they’re pro-
ceeding quite cautiously. Most of the
changes in the manual that they have
made are basically clarifications.

Mark: I still have lots of questions, but
it looks like they’re set up and ready for
pictures. . .
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An inexpensive
UNIX system
from Gonvergent
Technologies

by John Malpas
and Kathy O'Leary
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or many people, a big

decision involves
something like a new
house, a new car, or
perhaps a new dog.
They ask themselves:
“Should we move to
the suburbs and bring
a little Rover into our back yard?” or
“Do I want the sporty little hatchback,
or the sedan with the big engine?” Re-
cently, we faced a big decision which in-
volved neither house nor dog nor car,
but rather which UNIX microcomputer
to acquire for our software development
company. Friends, playing with dogs on
suburban lawns, or driving to the beach
in sleek machines, were amused by our
seriousness about this decision. After
all, it wasn’t as though we were adding a
new member to the family. They failed
to appreciate the depth of our commit-
ment to a computer—we did not want
just any computer. . .we wanted the
right computer.

There are certain joys and responsi-
bilities which naturally devolve on the
buyer of new hardware. Like a dog, a
computer forces you to change your
schedule to accommodate it, provide
the kind of environment it needs, and
assist it with activities which it can’t

perform independently. (For example,
it requires that you dutifully back up the
data at regular intervals.) Like the own-
er of a new car, you will find yourself
playing host to people who drop in at
your office to gaze at it, exclaim over its
features, and make comments such as,
“So you got one of those, huh?” and
”What’ll she do?” With reference to a
car, this last question means, “How fast
does it go?” However, in the case of a
computer, it has a more literal
interpretation.

Here is the story of how my compa-
ny brought a Convergent Technologies’
miniframe into the “household.”

Selection criteria

Our requirements for a computer
were probably more exacting than those
of most organizations. We had been de-
veloping C programs for years on an
Onyx, and were completely satisfied -
with it. In particular, the Onyx port of
UNIX System III had proved more reli-
able than most other microcomputer
ports. But, last winter, we began to do
an increasing share of our work on the
Prolog language. As a high-level inter-
preter, Prolog is a real memory hog.
The Onyx, like the PDP-11s that first
ran UNIX, is limited to a 128K split
instruction/data program size. All too
frequently, we would see the message,
“malloc: out of memory” when a Prolog




program exceeded 64K. We needed
memory, and we needed it badly. Since
our programs showed no signs of get-
ting any shorter, our first criterion for a
new machine was virtual memory.

The next important quality we
were looking for was a good port of a re-
cent version of UNIX: System III or
Berkeley 4.1 would be acceptable, Sys-
tem V preferable. There are a number of
questionable ports afloat in the UNIX
micro marketplace. While trying to use
a number of these, we observed the fol-
lowing strange phenomena: (1) a ma-
chine that dumped core every time you
tried to use the C library function,
gets(), (2) a mail command that could
not find any users on the system, and (3)
a version of awk that added a few cents
to dollar amounts, intermittently.

Our third criterion was the manu-
facturer’s ability and willingness to sup-
port the product. It is all too often the
case that a vendor will either not have
any UNIX expertise in house, or not al-
low you to speak to the UNIX expert.
Also, you often find that the people you
call on the software support phone are
friendly until your questions reach a
certain level of complexity; then they
try to convince you that you really don’t
need to know what you are asking
about, or stop answering your phone
calls altogether. There’s no loneliness
like the loneliness of realizing that the
manufacturer of the machine you just
bought has suddenly become empty
headed.

Possible machines

The first machine to come to mind
was a VAX/730 running Berkeley
UNIX. (Until recently, Berkeley UNIX
included virtual memory, while AT&T
UNIX did not.) By the time all the op-
tions were added up, though, this
looked like a $50,000 choice, which was
prohibitive for us. Another alternative
was a Sun workstation, featuring the
first full port of Berkeley UNIX to a mi-
cro, as well as elaborate Lisa-like ico-
nography, mice, etc. But, even with a
hefty software developer discount, the
Sun was a very expensive single-user
machine. Furthermore, we sensed that
the price had been boosted by graphics
and other features which were not es-
sential to us. A third possibility we care-
fully considered was the LMC machine
based on a 16032 CPU [recently re-
named the 32016 for second-source con-
tractual obligation reasons—ed. ], with a
port of Berkeley 4.1 from Human Com-
puting Resources. This may be a very
interesting machine someday, but at the
point we examir.ed it, there were still
many bugs in the port, and LMC
seemed to have inadequate inhouse
UNIX expertise.

Just as we were starting to get dis-
couraged, a sales representative from
Four Phase/Motorola called and de-
scribed an inexpensive machine based
on a 68010, with System V, and, of all
things, virtual memory. Where did this

for a goo
port of 2

recent version of
UNIN—prefe:

mysterious machine come from? Con-
vergent Technologies, the sales rep re-
vealed. This was news to us. Conver-
gent, the computer manufacturer’s
manufacturer, the company that made
workstations, the Megaframe, and
Workslate portable computers, was
now making a small UNIX box? It
sounded interesting.

Introducing the Miniframe

We began to ask questions. We
consulted netnews on Usenet. Had any-
body heard of this machine? Was it any
good? Our initial inquiries produced lit-
tle substantial information, but a num-
ber of intriguing rumors surfaced:

(1) The Miniframe runs XENIX,
not System V;

(2) Convergent is advertising the
Miniframe, but not shipping it;

(3) UNIX on the Miniframe is only
an emulator, running on top of the na-
tive operating system, CTOS;

(4) Convergent has put a ““user
friendly” shell on top of UNIX, and it is
impossible to get around it;

(5) Convergent has no real commit-
ment to UNIX, but is offering UNIX in
response to market pressures.

It turned out later, that all of these
rumors were totally unfounded, and
probably invented by people who like to
chat about such things on the net.

Then, Convergent staged a demon-
stration of their two UNIX machines,
the Miniframe and the Megaframe, in
New York. This went a long way to-
ward convincing everyone that these
machines actually exist. At any rate, we
were convinced. We met with a Conver-
gent salesman, who qualified our com-

pany as an OEM, and placed an order

‘for a development machine (with 1.5

MB of memory and a 37 MB hard disk)
and a Convergent terminal. He prom-
ised 30-day delivery; we sat back and
waited. Not all our computer colleagues
shared our anticipatory glow. ‘I
wouldn’t buy a new machine,” one of
them said in an ominous tone, “until it
had been out in the field for awhile. I'd
wait until other people had found the
bugs.” 35 days later, it arrived.

Up and running

We opened the box and pulled out a
small space-age unit, tower-shaped,
lightweight, made entirely of plastic.
Did it really have all the guts it was sup-
posed to? Tilting and swiveling on its
base, the terminal looked as though it
had been lifted from the Jetsons’ living
room.

Three hours and twenty-seven
floppies later, UNIX was loaded and it
was time to boot. Flicking the spring-
loaded reset button on the back, we
watched Convergent‘s System V come
shining through the console. Booting
was entirely automatic and problem
free. (Since this was the first time we
had seen System V, it was not clear
which remarkable features—such as
automatic booting—were due to Con-
vergent and which were part of System
V)

Out first reaction to the port was
delight at the speed of such convention-
al programs as ps, Is -1 /etc, and vi. For
example, the Miniframe can run the en-
tire v/ program. (It has been abbreviated
on many machines that are restricted to
a 64K instruction segment.) When
editing a long file, vi moves from the be-
ginning to the end of the file in a split
second.

One reason for the appearance of
speed is that the Convergent terminal
plugs into the machine through a high-
speed serial interface, an RS-422 port.
Up to eight terminals can be daisy-
chained from this port. Any program
which is I/O bound (such as v/, which
refreshes the screen often) appears
much faster when you execute it on a
Convergent terminal.

Some people have voiced the criti-
cism that, when you buy a Convergent
terminal, you are locked into buying
Convergent computers because RS-422
is not yet an industry standard for ter-
minal I/0. But, look at the situation in
another way: most small UNIX ma-
chines work very slowly as multi-user
machines because each RS-232 port
generates frequent hardware interrupts.
However, the Miniframe’s 422 port con-
nects with the memory bus not through
a serial I/O chip, but through direct
memory access. Since terminals are dai-
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sy-chained off one RS-422 port in the
Convergent design, there are fewer in-
terrupts. The Miniframe is equipped
with two RS-232 ports, and an expan-
sion board is available with eight addi-
tional RS-232 ports.

The hardware: pro’s & con's

People have reacted in a variety of
ways to using the Convergent terminal.
One friend who inspected it complained
that the keys had been both mislabeled
and misplaced. The most grievously be-
fuddling examples of mislabeling are the
‘control’ key, marked ‘code,” and the
‘escape’ key, marked ‘go.” (Perhaps in
California, where Convergent is based,
people do not escape, they just go.)
These idiosyncratic key names seem to
be part of Convergent’s style; the
Workslate, another Convergent ma-
chine, features a key that is labeled, cu-
riously, ‘do it.”

We have no complaints about the
computer itself. We were happy to dis-
cover that the RS-232 ports can handle
nucp (UNIX-to-UNIX copy program)
communications between machines at a
4800 baud rate, without losing any

characters. (/uucp under System V is
considerably improved from earlier ver-
sions.) Many other small computers ad-
vertise a baud rate of 9600 on terminal
ports, but can attain this speed only
with a relatively slow typist on the ter-

ipate that there would be a “list of bups™
in the software release that came with
the machine. We were aware that other
people who bought small UNIX ma-
chines had to put up with bugs, but this
was our machine, so shouldn’t it some-
how be perfect? Happily, though,

Convergent’s 2.0 of their System V ar-
rived within three weeks, containing
corrections for most of the bugs in the
earlier release. For instance, it is now
possible to format a floppy disk, mount
a floppy disk as part of the file system,
or use a floppy disk as a far (tape ar-
chive) device.

The new version also offered C-
Shell, giving the AT&T System V a
Berkeley flavor. We found two obvious
bugs right away, in the alias mecha-
nism, and in the C-Shell’s ability to ref-
erence environmental variables. The C

minal. If you really send data at 9600
baud, as uucp does, chances are you will
begin to lose characters. 1200 is usually
a workable communications speed for
small UNIX machines, so we appreciate
the fact that the Miniframe works at

4800.

Evaluating the software

For some reason, we failed to antic-

compiler and make utility worked with-
out a hitch, and one of the first things
we did was recompile the C source of
the Prolog interpreter. Prolog runs very
quickly on the machine, and we have
not yet run out of memory.

No AT&T version of UNIX before
System V.2 included virtual memory, so
the virtual memory implementation on
the Miniframe is Convergent’s own.
Without virtual memory, UNIX swaps
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whole processes out to the disk when it
needs to make room for new ones. But,
with virtual memory, UNIX moves 4K
‘pages’ of each process back and forth to
the disk as they are needed. The
Miniframe has a 2 MB swap area on the
disk, which means that it should be able
to use something like 3.5 MB (1.5 MB of
physical memory + 2 MB of swap
space) before it runs out of memory.
However, where the System III kernel
(the core resident portion of the OS)
took 110K, the System V kernel re-
quires 256K.

Building a LAN with the Miniframe
Once the Miniframe was running,
other uses for it came to mind. We de-
cided to pool resources with a colleague
with whom we share office space. Using
uucp, he created a LAN in which the
Onyx calls up the Miniframe every 10
minutes. This greatly facilitates file
transfers and electronic mail between
the two machines. Then he added a laser
printer to the system, hooking it up to
one of the Miniframe’s RS-232 ports.
The laser printer makes beautiful copies

and can be driven directly by the UNIX

utility, froff. But the fonts for this print-
er use almost 60% of the Miniframe’s
37 MB of disk space.

But does it crash?

Thus, between the terminal, uucp,
and the laser printer, the Miniframe gets
a hard workout all day long. Neverthe-
less, the system has never crashed in the
usual sense of the word; instead, it auto-
matically reboots. We found that this
automatic rebooting happened fre-
quently while running wucp (at high
speed) simultaneously with vi. (When-
ever this happened, the system politely
saved a copy of the program being
edited in a file called /tmp. It was re-
trievable with the -r option of vi.) This
problem disappeared with release 2.1 of
the operating system.

Vendor support

Our third criterion in selecting a
machine was vendor support, and in
this respect, Convergent’s performance
has been excellent. We get quick service
and feel as though we are talking to real
UNIX people on the other end of the
phone, rather than mere telephone
personalities.

We have yet to try out all the fea-
tures of the Miniframe’s System V. In

particular, we’re looking forward to ex-
ploring shared memory for multiuser
Prolog databases. (We'll let you know
how that works out in a future article.)

Gonclusion

Yes, life in our house has definitely
been enhanced by the Miniframe. The
port of System V is sound, and its re-
maining bugs are being eliminated rap-
idly. We received a greatly improved re-
lease, 2.1, two weeks ago. Moreover, we
may not be the easiest “‘family” to
please. Despite the demands we make
on the Miniframe, however, it runs fast-
er than any other system in the same
price range. All in all, we're happy with
our big decision.

Note: the Miniframe is available
from a number of dealers and OEMs
nationwide, including Four Phase/
Motorola and Gould. The list price of a
minimum system (512K of memory, 10
MB disk) from some sales organizations
is about $8000.

For information on the Miniframe,
contact Convergent Technologies, 3055
Patrick Henry Drive, Santa Clara, CA
95051..(408) 980-0850. ]

John Malpas & Kathy O’Leary, 747
Greenwich St., NY,NY 12214
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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 I is the standard model
for $-100, SemiDisk II offers extra
speed and flexibility for custom

IBM PC/XT!

TRS*80 1I!

$-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

Call 503-646-5510 for CBBS/NW and 503-775-4838 for CBBS/PCS, both SemiDisk-equipped computer bulletin boards

€300/1200 baud)
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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

SemiDisk I, S-100
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SemiDisk, TRS-80 11 $995 $1795
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The System Developer’'s Source

SUBVERSIVE SGFTWARE So cheap and useful it's...dangerous!
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DEVELOPMENT

We're experienced micro programmers with
a mission: providing system and ap}ah’ca-
tions developers with the most useful tools.

Our success is no secrets. All Subversive
Software is in source, and the documenta-
tion delivers: algorithm and data structures,
special features coverage, and example

evelopment uses. We also provide expert
integration and development support, and
custom programming for special
applications.

When you buy hardware from us, you're
buying from people who like to use micro-
computers. You demand high performance
and reliability at an attractive price, and so
do we. All our products are rigorously eval-
uated before introduction into our line.

In fact, everything we offer is examined
from the best possible perspective—one very
similar to your own. That’s what makes us
The System Developer’s Source.

TPL |

The Text Processing Language. A text-file

runoff program consisting of a set of text-

processing primitive commands from which

more complex commands (macros) can be

built. Features include:

* Macro definition and expansion, looping
structures, and conditional statements;

* Pagination;

* Centering;

* Indexing and tables of contents;

* Superscripts and subscripts;

* Bolding and underlining;

* Multiple headers and footers.

Formats: 8" UCSD SSSD, 5%4" Apple Pascal,

5%" IBM MS/DOS, 8" CPM 80 SSSD, 8"

CPM 86 SSSD.

SYSTEM DEVELOPER'S PACKAGE

Blocked Keyed Data Access Module.

Maintains disk files of keyed data. Can be

used for bibliographies, glossaries, multi-

key data base construction, and many other

applications.

+ Variable-length keys;

* Variable-length data;

* Sequential access and rapid keyed access;

« Single disk access per operation (store,
find, delete) in most cases;

« Multiple files.

Formats: 8" UCSD SSSD, 54" Apple Pascal,

8" CPM 80 SSSD, 8" CPM 86 SSSD, 514"

IBM MS/DOS.

The Pascal Data Management System. A
user-oriented data management system.
Currently being used for dozens of different
kinds of business and scientific applications,
from inventory management to IF; oratory
data analysis. Includes over 20 Pascal pro-

ams; more than 10,000 lines of code. Main
eatures include:

* Maximum of 32,767 rows per file;

* Maximum of 400 characters per row, and
40 columns per table;

« Full-screen editing of rows and columns,
with scrolling, windowing, global search/
replace, and other editing features;

* Sorting, copying, merging, and reducing
routines;

* Mailing label program;

* Reporting program generates reports with
control breaks, totals and subtotals, and
selects rows by field value; many other
reporting features;

* Cross-tabulation, correlations, and
multiple regression;

* Video-display-handling module;

* Disk-file handling module.

Many other features.

Formats: 8" UCSD SSSD, 5%4" Apple Pascal,

5%" UCSD IBM PC 320k

- List
B Satiyo MBOC-553x e+ 5 & + 5 5 » 50 $1299.00
| RN I0B.. Sttt s b o s Aranidh 179.00
C.Itoh Prowriter . .. .......... 495.00
! TurboPascal................. 49.95

. Subversive Software:

TPL, DBX, ZED, GRAPHLIB 200.00
Cables...................... 50.00
Total List: ........... $2272.95
Our Price: ... ... s 1 699
. With Sanyo MBC-555-2, Add: $ 200
' With Toshiba P1351, Add: ... $1000

| ZED ]

Full-screen text editor; designed to be used
either with TPL or by itself.

e Full cursor control;

* Insert mode with word wrap;

* ‘Paint’ mode;

* Single-keystroke or dual-keystroke
commands;

+ Command synonyms;

¢ Global search and replace;

* Block move, block copy, and block delete.
Formats: 8" UCSD SSSD, 5%" Apple Pascal,
5%" UCSD IBM PC 320k, 8" CPM 80 SSSD,
8" CPM 86 SSSD, 5v4" IBM MS/DOS.

For more information, cail 919-942-1411. To order, use form below or |
call our toll-free numbers: 1-800-XPASCAL or 1-800-642-0949 (In NC). |

See descriptions for
available formats.

Check appropriate

boxes:

FORMAT PRODUCT PRICE
(0 PDMS $250

O ZED $ 50

Name

O TPL $ 50 Address

[ DBX $ 50

O w/Sanyo MBC-555-2, Add: ......... $ 200

[J w/Toshiba P1351, Add: ............ $1000
[J MasterCard [] VISA [J Check [] C.O.D.

ity

(Please include card # and expiration date)

Apple and Apple Pascal are trademarks of the APPLE Computer
Corp. IBM and IBM PC are trademarks of International Business
Machines. UCSD Pascal is a trademark of the Regents of the
University of California. Osborne is a trademark of Osborne
Computer. EPSON is a trademark of EPSON America, Inc.

C. Itoh is a trademark of C. Itoh Electronics.

State Zip
SUBVERSIVE SOFTWARE
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PASCAL AND ASSOCIATES |

135 East Rosemary Street
Chapel Hill, NC 27514




Super assemblers

plus the world’s

2-80
Macroassembler $49.50

Power for larger programs! This

2500AD macroassembler includes:

+ Zilog Z-80 Macroassembler (with
the same powerful features as all
our assemblers)

» powerful linker that will link up to
128 files. Com files may start at
any address

» Intel 8080 to Zilog Z-80 Source
Code Converter (to convert all
your Intel source to Zilog Syntax
in one simple step)

« COM to Hex Converter (to convert
your object files to Hex for PROM
creation, efc.)

» 52 page User Manual

8086/88 Assembler
with Translator $99.50

Available for MSDOS, PCDOS, or
CPM/86! This fully relocatable macro-

assembler will assemble and link code

for MSDOS (PCDOS) AND CPM/86
on either a CPM/86 or MSDOS
machine. This package also includes:
« An 8080 to 8086 source code
translator (no limit on program
sizetotranslate)
- A Z-80to0 8086 translator
» 64 page user manual
» 4linkers included:
—MSDOS produces .EXE file
—CPM/86 produces .CMD file
—Pure object code generation
—Object code and address
information only
Linker features:
s Links upto 128 files
« Submit mode invocation
« Code, Data Stack and extra
segments
» Handles complex overlays
+ Written in assembly language for
fastassemblies.
+ MICROSOFT .REL format option
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largest selection of
cross assemblers!

Z-8000 Cross Development
Package $199.50
Instant Z-8000 Software! This
package allows development and
conversion of software for the
Z8001, 8002, 8003 and 8004 based
machines on a Z-80, Z-8000 or 8086
machine. This powerful package
includes:
« aZ-80/8080 to Z-8000 Assembly
Language Source Code Translator
« Z-8000 Macro Cross Assembler
and Linker
The Translators provide Z-8000
source code from Intel 8080 or Zilog
Z-80 source code. The Z-8000
source code used by these
packages are the unique 2500AD
syntax using Zilog mnemonics,
designed to make the transition
from Z-80 code wriling to Z-8000
easy.

All 2500 AD Assemblers and
Cross Assemblers support the
following features:

Relocatable Code — the
packagesinclude a versatile Linker
that will link up to 128 files together,
or just be used for external
reference resolution. Supports
separate Code and Data space.
The Linker allows Submit Mode or
Command Invocation.

Large File Handling Capacity
—the Assembler will process files
aslarge as the disk storage device.
All buffers including the symbol table
buffer overflow to disk.

Powerful Macro Section—
handles string comparisons during
parameter substitutions. Recursion
and nesting limited only by the
amount of disk storage available.
Conditional Assembly—allows
upto 248 levels of nesting.

Assembly Time Calculator—
will perform calculations with up to
16 pending operands, using 16

or 32 Bit arithmetic (32 Bit only for
16 Bit products). The algebraic
hierarchy may be changed through
the use of parentheses.

Include files supported—
Listing Control—allows listing
of sections on the program with
convenient assembly error detec-
tion overrides, along with assembly
run time commands that may be
used to dynamically change the
listing mode during assembly.
Hex File Converter, included
—forthose who have special
requirements, and need to generate
object code in this format.

Crossreference table
generated—

Plain English Error
Messages—

System requirements for all pro-
grams: Z-80 CP/M 2.2 System with
54k TPA and atleasta 96 column
printer is recommended. Or
8086/88 256k CP/M-86 or MSDOS
(PCDOS).

Cross Assembler Special Features
Z-8—Userdefined registers
names, standard Zilog and Z-80
style support. Tec Hex output option.
8748—standard Inteland Z-80
style syntax supported.
8051—512 User cefined register
or addressable bit names.

6800 Family—absolute or
relocatable modes, all addressing
modes supported. Motorola syntax
compatible. Intel Hex or S-Record
format output.

6502—Standard syntax or Z-80
type syntax supported, all
addressing modes supported.




b 8086 and Z-8000 XASM includes Source Code Translators====-- .

s
1 1
1 1
E ZILOG IBMP.C. IBMP.C. OLIVETTI
] Z-80 SYSTEM 8000 8086/88 8086/88 M-20 i
i CP/M® UNIX MSDOS CP/M86 PCOS i

1
i 8086/88 ASM : $ 99.50 $ 99.50 -
i 8086/88 XASM $199.50 $750.00 $199.50 -
i 80186 XASM  new 199.50 750.00 199.50 199.50 199.50 H

1
i 16000(all) XASM  new 199.50 750.00 199.50 199.50 199.50 :
! 68000XASM  new 199.50 750.00 199.50 199.50 199.50 -
i Z80000 XASM coming soon 199.50 750.00 199.50 199.50 199.50 -
1 Z-8000% ASM 750.00 299.50 H
1 Z-8000 XASM 199.50 199.50 199.50 -
1 Z-800 XASM coming soon 199.50 750.00 199.50 199.50 199.50 :
i Z-80ASM 49.50 :
1 Z-80 XASM 500.00 9950 99.50 99.50 -
1 Z-8XASM 99.50 500.00 99.50 99.50 99.50 .
1 6301(CMOS) new 99.50 500.00 99.50 99.50 99.50 -
! 6500/11XASM  new 99.50 500.00 99.50 99.50 99.50 :
1 6502 XASM 99.50 500.00 99.50 99.50 99.50 .
1 65CO2(CMOS)XASM new  99.50 500.00 99.50 99.50 99.50 i
! 6800,2,8 XASM 99.50 500.00 99.50 99.50 99.50 -
1 6801,03 XASM 99.50 500.00 99.50 99.50 99.50 -
1 6804 XASM  new 99.50 500.00 99.50 99.50 99.50 !
1 6805XASM 99.50 500.00 99.50 99.50 99.50 -
1 6809 XASM 99.50 500.00 - 99.50 99.50 99.50 -
1 8748 XASM 99.50 500.00 99.50 99.50 & 99.50 !
1 8051 XASM 99.50 500.00 99.50 99.50 99.50 .
1 8080 XASM 99.50 500.00 99.50 99.50 99.50 -
i 8085XASM 99.50 500.00 99.50 99.50 99.50 !
1 8096 XASM  new 199.50 750.00 199.50 199.50 199.50 1
1 1802 XASM 99.50 500.00 99.50 - 99.50 99.50 !
1 F8/3870 XASM 99.50 500.00 99.50 99.50 99.50 .
- COPS400 XASM 99.50 500.00 99.50 99.50 99.50 A
: NEC7500 XASM 99.50 500.00 99.50 99.50 99.50 '
- NSC800 99.50 500.00 99.50 99.50 99.50 :
E Subtotal $ $ $ $ $ -
1 Name TO ORDER. Simply circle the product or i
I Company products you wantin the price columns above, i
: Add enter the subtotal at the bottom of that column -
B PR . and add up your total order. Don’t forget ‘
I City State Zip shipping/handling. Total§ -
. Phone Ext. Check one: shipping/handling ]
I Make and model of computer [] 8"Single Density ($6.50 per unit, 1
I system [] 54" Osborne $20.00 per unitfor .
i [ C.0.D.(2500AD pays C.0Q.D. charges) E I(?I\gtl?dc. . Int’l. airmail) $ i
i [ VISAorMasterCard #, Exp. Date (mo./yr. | Cartridge lape i
! P (mo./yr:) ] Apple (Softcard) JotalOrder$ '
- _] KayproDSDD 1
I Signature other formats available, please call! #213 i
| m |
1 1
1 1
1 1
1 1
: 1
LE L DL LT 17200 E. Ohio Drive, Aurora, CO 80017, 303-752-4382 TELEX 752659/AD = m m m m m s o o s s :




Standard UNIX
runs better
than you think
for the PC

by Peter Brooks

66 Microsystems October 1984

he battle of the ti-
tans has spread to
our backyard.
AT&T, formerly the
world’s largest pri-
vate company in
terms of employees,
and having arguably
the world’s best research and develop-
ment arm (Bell Laboratories), an-
nounced an IBM PC-compatible micro
in June. In the same month IBM, the
world’s most profitable private compa-
ny, delivered PC/IX, a UNIX system
for its PC and PC XT. This is the first
skirmish in microcomputers by the gi-
ants, with more to come soon.

For those needing more software
power than PC-DOS delivers, the new
crop of UNIX offerings provides the
tools to build large and complex sys-
tems. All the traditional strengths of
UNIX—machine independence, time-
sharing, modular design, abundance of
simple tools and an ‘open’ software
architecture—have now been brought
down from the minis to serve micro-
computer users and software develop-
ers. And the late 1970’s generation of
university programmers who grew up

under a UNIX environment because
Western Electric used to give it away for
practically nothing, have now entered
the industry and brought their love for
UNIX with them. They continue to
communicate over an active network of
UNIX electronic mail system connec-
tions that carpet the country.

PC/IX (Personal Computer Inter-
active Executive—some people will go
to great lengths to obfuscate an obvious
acronym) was developed by Interactive
Systems Corporation to be marketed ex-
clusively by IBM as a single-user ver-
sion of UNIX (see sidebar). This is a sol-
id product, with all of the familiar
software development tools that UNIX
programmers have treasured over the
years.

Even without a direct AT&T offer-
ing, the competition in micro versions of
UNIX has already heated up. Based on
Bell Labs’ UNIX System III, PC/IX
will be in head-to-head competition
with XENIX from MicroSoft (which is
also based on System III), VENIX/86
from VentureCom (based on Version 7),
and a variety of UNIX look-alikes for
the PC (QNX from Quantum Software,
Coherent from Mark Williams, IDRIS
from Whitesmiths). While UNIX Sys-
tem V is the most advanced version of
the operating system on the market, and
heavily marketed by AT&T, IBM pre-
sumably chose System III because it




had been out in the field for years and
had been extensively tested.

Overview

Interactive System’s version is an
upgraded System III, with the
primary addition of an
easier screen
editor

A

called
INed.
The  soft-

ware can be made
co-resident with PC-
DOS on the same hard disk.
Two familiar programs were not includ-
ed in this release: vi, the terminal-inde-
pendent screen editor; and csh, the pop-
ular C-shell. Rumor has it that IBM is
expected to release these products in a
future version, but for good reason did
not believe that v/ was necessary in a sin-
gle-user UNIX environment alongside
INed. The omission of ¢sh was probably
for reasons of space.

One of the reasons for the great
success of the PC was the decision to
publish the internal hardware specifica-
tions and the contents of the ROM
BIOS. This generated an entire industry
of hardware and software developers
who knew virtually everything they
needed to know about the machine.
With PC/IX, IBM has again imple-
mented their ‘open architecture’ design
philosophy. They provide both the re-
quired software and tutorial help for im-
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plementing new device drivers.

Installation

IBM sells the $900 package, con-
sisting of four manuals and 19 diskettes,
in a cardboard container with
y carrying handles (a box

of UNIX). The
full sys-

1

\

tem
will con-

sume a

whopping 7 MB

of a 10 MB hard disk, al-
though it comes in functional
modules, not all of which need to be res-
ident on the disk (see System Require-
ments and Modules). On the whole, the
documentation is better than for any

other UNIX system I've seen, with very
good tutorials, articles, and modifica-
tion suggestions.

The most important decision in in-
stallation is: how much of the hard disk
are you willing to allocate to PC/IX,
and how much to PC-DOS? The two
systems can be made co-resident only by
allocating fixed areas of the disk to each.
Therefore, if you had installed PC-DOS
without the expectation of using the
disk for anything else, you will first have
to back up all of your files onto floppies,
split the disk into partitions of predeter-
mined size (erasing all information from
the hard disk), and reload your PC-
DOS files into the PC-DOS partition.
After installing both systems, you can
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Continued from page 67

switch between the two very easily, al-
though only one system can be running
at any given time.

An area of 6-8 MB is recommended
for PC/IX, depending upon which of
the optional software modules you ex-
pect to use and how much space you
need left over for your own files. You
can, of course, allocate the entire disk to
PC/IX and run PC-DOS from floppies,
or alternatively purchase another 10
MB hard disk (which should speed up
PC/IX multitasking operations signifi-
cantly by locating the swap area on a
different disk).

Once the disk has been partitioned,
there is a 24-step installation procedure
to load the core system that takes about
half an hour. Then, one can load any or
all of the optional modules (see box on
Software Modules). It takes about 2
hours to accomplish a full system
startup for someone who has done it be-
fore, and not much longer for the rest of
us who like to know what we’re doing
along the way.

Although the documentation
doesn’t mention how, the license agree-
ment allows the creation of backup
diskettes. It turns out that PC-DOS’
diskcopy works nicely.

Since the programs are designed to
run on a single 10 MB disk, and the full
19-diskette system swallows at least 6.4
MB, IBM has carefully broken the pro-
grams apart into subsets. The core, con-
sisting of all of the commonly used and
necessary commands plus the editor,
comprises the minimum usable subset.
It takes up 1/3 of the disk (3.4 MB), not
including user space, and allows the sys-
tem to perform virtually any small task.
The rest of the subsets are optional, and
can be loaded at any time.

Of course, any serious development
work would probably require at least
the C compiler, and its associated utili-
ties like lint, the C program checker,
adb, the debugger, and the function li-
braries, all of which are contained in the
programming subset. This is the largest
of the modules, taking up 1.3 MB on
four diskettes.

The communications subset con-
tains the powerful UNIX file transfer
and terminal programs, and the unix-to-
unix mail facilities. The source code
control system module consists of pro-
grams to track versions of files that
change often. With the text processing
subset, the user receives the UNIX text
formatting languages and filters: nroff,
tbl, mm, etc. In addition, the special-
purpose module provides the programs
for actually typesetting materials. With
system accounting installed, the operat-
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ing system will keep track of logins,
disk, printer and CPU usage, and pro-
duce summary reports on a periodic
basis.

The final subset is the games, pre-
sumably intended to keep the program-
mer busy while the machine is doing
real work. While the chess program
(rated class D player) is not included,

tic-tac-toe, backgammon and blackjack
might keep the user amused, along with
a multitude of quiz programs and for-
tune cookie sayings.

Documentation

The four manuals included should
serve as a complete guide to the system.

Beginners can start with the Text
Processing Guide, which includes a tu-
torial on the file system and the use of
the basic commands. Most valuable is
the tutorial for INed, with step-by-step
instructions on the creation and editing
of simple documents and files. Besides
the tutorials, and the INed reference
guide, all other documents in this man-
ual are reprints from the UNIX litera-
ture: guides to ed, the line editor; nroff,
the text formatter; troff, the typesetting
formatter; mm, the formatting macros
for nroff and troff; and tbl and egn, fil-
ters to create tables and mathematical
equations in documents.

The System Manager’s Guide is es-
pecially well done, with explanations of
setting up ports for communication, do-
ing system accounting, adding users,
and figuring out the line printer spooler.
Care and feeding of the file system is
covered in detail. Various types of
modems are already supported by the
system (Hayes Smartmodem 1200,
VenTel MD212-Plus and DEC DFO03),
and help is provided for setting the
switches and creating autodialer pro-
grams. Since there is very little differ-
ence between the communications pro-
grams that IBM provides and the
standard complement of UNIX
networking tools, the manual includes

reprints from the UNIX literature by
the authors of these tools. And for the
intrepid, there is a guide to writing de-
vice drivers and embedding them into
the operating system.

The Programmer’s Guide, a fat
volume of 250 pages, contains chapters
on all of the major programmer’s tools:
the shell; the C language; /int; the as-
sembler (as difficult to use here as on
other UNIX systems); the debugger;
make; sccs; lex; and yacc; the macro pro-
cessor, m4; the stream editor, sed; the
pattern scanning language, awk; the ter-
minal-independent screen library,
curses; and the desk calculator lan-
guages, bc and dc. Virtually all of the
material comes from UNIX reprints,
usually from the authors of the tools
themselves.

The User’s Manual uses the same
format as all other UNIX User’s Man-
uals for describing the billions of com-
mands available on the system. The ex-
planations are terse and often difficult
to figure out, even if you are used to the
style. The format is at least honest, with
a subsection of each command devoted
to known bugs. Since there is no online
version of the manual (as there is on
most large UNIX systems) because of
the shortage of disk space, the written
version becomes especially important.

All told, the documentation is rea-
sonably complete; nevertheless, I defy
anyone to master system accounting
without extensive experimentation (the
following note appears at the beginning
of the accounting section of the manual:
“No manual can take the place of good,
solid experience.”) Despite the volume
of print thrown at the purchaser, some
important topics were left out. There
are no indexes in any of the manuals (ex-
cept the User’s Manual), and no discus-
sion on how to make backup diskettes
from the originals. There is a crying
need for some sort of map of the file
system—where things are—since a fully
loaded disk contains 700-800 files
spread over 80 directories (Figure 1).
Finally, there is no introductory discus-
sion of what most of the tools do, or how
they fit together. On the other hand,
there is much more here than is normal-
ly provided to a UNIX user.

Performance

As one would expect, a large ma-
chine system brought down to the mi-
crocomputers will suffer performance
degradation. PC/IX is no exception.
The PC’s processor is slow, the hard
disk is slow, and the software speed
matches the hardware. As a single-user
system, however, the performance is
quite acceptable. Even with processes
executing in the background—provided
they are given low priorities—the user




will not be left waiting.

Some of tools, like awk, the C com-
piler, and the text formatters, can drag
the system to a crawl. Unfortunately,
one of the worst offenders is Interactive
System’s editor, INed. It takes 10-15
seconds to invoke each time, even with a
small file. Fortunately, because of the
editor’s design, one does not need to call
it from scratch each time a file needs re-
vision (see the discussion below). Most
of the ordinary tools perform much
faster.

With multiple users, the story is
different. Each person knows the load
they have placed on the system, and will
compensate psychologically for degrad-
ed response if a large request has been
invoked. However, if others also make
requests, then the response is unpredict-
able, especially if it is slow. With such a
small machine, each new task takes per-
ceptible time away from other tasks,
particularly interactive ones, and the
user can feel the difference. Microcom-
puter users, spoiled by having entire
machines dedicated to their whims, may
be loath to give up such pleasures for the
unknown benefits of timesharing.

INed—the screen editor

Ined is the primary addition to this
otherwise standard UNIX System III
implementation, and appears to be a de-
scendent of an older Interactive Systems
editor called Ned. It’s programmed to
interact directly with the PC’s video
RAM, making visual updates much
faster, but also making /Ned impossible
to use by any device other than the con-
sole (see sidebar on single-userhood).
The system administrator should ensure
that anyone else logging in be prevented
from using INed, because the console
screen will go haywire!)

INed is easier to learn from scratch
than vi, because many of the simple
commands, such as cursor movement,
are dedicated to appropriate special
keys on the keyboard. Besides the tuto-
rial and the reference manual, there is
online help for each of the commands,
and a small plastic map of the keyboard
to be placed near it for reference.

All of the standard text editor func-
tions are available: change tabs and
margins, center, search and replace,
move text blocks and columns, format
with or without right justification.
While most of the simple operations are
fast, both scrolling and searching can be
somewhat slow. The screen mimics a
blank sheet of paper better than in vi or
WordStar, and the cursor can be moved
anywhere on it without regard to previ-
ous ‘end of lines’ and other hangups.
The cost of this blank sheet approach is
that it is as hard in /Ned as in vi to split a
line or join two adjacent lines together.

Comparison of major programs with

UNIX System III

Added

dosread

doswrite PC-DOS utilities

dosdir

dosdel

e INed visual editor

format  Format diskettes

Included

acct- System & user accounting
tools

adb C program debugger

ar Archive and library
manager

as 8088/6 assembler

awk Text processing language

bc & dc - Desk calculator utilities

bs Basic/Snobol interpreter/
compiler

cc C compiler

curses  Screen management
library

ed Line editor

1d Link editor

lex Lexical parser

lint C program checker

m4 Macro processor

mail Send mail

make Program module
maintenance

mm n/troff macro library

n/troff  Text formatters

prof Program profiler

sccs Source code control
system

sed Stream editor

sh Bourne shell

sno Snobol interpreter

sort Sort and merge

stty Set terminal
characteristics

uucp unix-unix copy

yacc Compiler-compiler

Omitted

csh C-shell

f77 Fortran 77

man (no manual pages online)

ms n/troff macro library

tar Tape archiver (no tape
utilites)

vi Visual editor

INed supports multiple editing
windows, cutting the screen either verti-
cally or horizontally, and you can easily
pick up text in one window and plant it
in the other. You can sequentially edit
files without leaving the editor.

A fancier feature is the ability to
run programs (filters) on all or a portion

of the file that you are currently editing.
For example, you can request, while in
the middle of a file, that the next 27 lines
of text be sorted. INed will call the sort
program and replace the next 27 lines
on the screen with its output. Virtually
any other filter will work the same way.
This mechanism can be used to extract a
portion of the current file (using cat as a
filter), eliminate selected parts of it (us-
ing grep), even format it, using nroff (al-
though there are quicker ways of doing
simple formatting). As you become
more familiar with the powerful UNIX
text manipulation programs, you can
watch them work dynamically on the
text in front of your nose.

As with other UNIX editors, you
can escape to the shell in the middle of
editing a file. INed will save the file be-
fore creating a new shell, so it can be
compiled or manipulated in other ways.
Exiting the shell will pop you back into
the file where you left it. Therefore, you
never need to exit the editor. You can
also ask the editor to run a program and
put its output into a box on the editing
screen (popbox). Thus, you can ask for
the date without having to take your
eyes off the text, or run a telephone pro-
gram that will dial someone, given the
person’s name.

There is also a configuration file
that will allow some degree of
customization of the editor. Help menus
can be changed to suit your needs, and
active menu items inserted that will exe-
cute programs or shell scripts. Once in-
stalled, you can select the menus at any
time by touching the MENU key. One
of the interesting features of the config-
uration file is a reminder service. The
editor can be instructed to watch for
changes in certain files and warn you if
any occur (a box will pop up on the
editing screen). Thus the editor can
check every few minutes for incoming
mail, or see whether a background task
has finally completed.

INed is much more suited to a
workstation environment than vi be-
cause of these configurable features, the
multitude of special keys, the speed of
response, and the documentation.
Teaching this editor to new users will be
a much kinder task than confronting
them with the obscurities of vi.

GCommunications

UNIX systems have been known
for their communications prowess, and
this one is no exception. Even as you
read this, UNIX systems around the
country are exchanging mail, transfer-
ring files, and requesting the execution
of programs over telephone lines—all
without human intervention. PC/IX
has all of these communications capa-
bilities built in.
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The simplest communications are
established with connect, a dumb-termi-
nal program. There is a handy configu-
ration file which allows connect to use
the auto-dialing mechanism of some
modems to call a particular system by
keyword. Thus, if you execute

connect oval_office

and you have an entry for oval__office in
the configuration file with baud rate,
phone number, etc., then there’s some
chance of connecting to the President’s
computer (don’t tell him I sent you).

The powerful communications
front-end program wucp allows the
copying of files between machines. As
with most other complex programs on
UNIX, the workings of uucp are con-
trolled by text files, governing abbrevia-
tions for other machines; how to reach
them (phone, hardwire); when to reach
them (middle of the night when the
phone rates are low); how to log in, etc.
Once the information about a remote
site has been deposited into the control
file (this need be done only once, and
can be altered on demand by the system
administrator), it can be retrieved by
abbreviation.

To give an idea of how this works,
let’s suppose I want to transfer a file

‘top-secret’ to another directory,
/usr/george, on my own machine; the
command would be:

cp top-secret /usr/george

If George has an account on the Penta-

gon computer, I can transfer the file to
his directory on that computer by:

uucp top-secret
Pentagon!/usr/george

Thus the invocation of the inter-ma-
chine copy program looks virtually
identical to a local copy request. The
copy program will look up the abbrevia-
tion for Pentagon in the control file, and
find that that machine should only be
called in the dead of night, with a partic-

ular login ID and password.

It will then stash the job away until
the appropriate time to call, and when it
does call, it will keep an account of
whether it succeeds or why it fails—all
without necessitating human interven-
tion. And if it fails, it will try again. Of
course, one can also request files to be
transferred from remote machines to
one’s own machine!

Built on top of uucp is inter-ma-
chine mail. It looks, smells and tastes
just like sending mail to other users on
the same machine, but instead of

mail george <top-secret
we send inter-machine mail with:
mail Pentagon!george <top-secret

The mail program will notice that it
should be worrying about inter-ma-
chine communications, and will pass
the job on to wucp, which will do its
dance of looking up Pentagon, etc.
Meanwhile, the sender can go on to oth-
er tasks. It is even possible to request
that the mail be passed through inter-
mediate machines on the way to a final
target (this is useful if there is a cluster
of machines with hardwired communi-
cations, but only one of them has access
to outside dialin or dialout lines). In-
deed, one can get very fancy.

Last, but not least, there is inter-

~'No. This is deﬁmtely a multiuser 1mpiementatzon of
UNIX System III. Although IBM markets the product to be
installed as a single-user (but, of course, multitasking) con-

- multiuser mode. Those who know UNIX will recognize that
any system which has the capability to run both incoming
and outgoing uucp must have ordinary login procedures.

There are enough hints in the documentation—and,
there is even code in configuration files that simply needs to

_be uncommented—to activate one or even two login ports.

‘(In particular; the only file requiring modification is
/ete/ports, wherein the devices, /dev/ity0 and /dev/ rry] can

on how to do this.) There is also help for configuring
modems by several manufacturers for both auto-dial and
‘aufo-answer.

: There are several reasons Why IBM might be shlppmg

official IBM reason (from Nadine Fletcher of the Informa-
_tion Systems Division): they would never put out a
- multiuser system without memory protection. Anyone writ-
-ing in assembly language has free access to all of the physical
memory of the 8088 and, therefore, to the operating system

_easy to crash the system usmg assembler. IBM’s official line

only in single-user mode, but purchasers of the system can
: do whatever they want.

figuration, it is relatively simple to bring it up in true

size the single-userhood point. Since they did not expect oth-

be enabled for login. The Opemtwns Handbook is quite clear | ed that external users be prevented from using /Ned. For

“can one legitimately use PC/IX configured as a multiuser

the product as if it were only single-user. First, there is the | UNIX? There is nothing in the manual on such restrictions

: - one machine at a time (!). This not only seems to permit
- code. This makes security hard to enforce, since it is very
- only one machine is going at a time). The implication clear-

(according to Ms. Fletcher) is that they will support PC/IX | ly is: if you want to, you can. I'm sure that if the product

~ Another reason for single-user: they have to pay AT&T
significantly more in royalties for multiuser sublicenses. Fi-
nally, they may feel that the PC’s 8088 running at 5 MHz
does not have enough horsepower to support more than one
user adequately, and do not want to encourage the buyer to
expect otherwise.
IBM chose a part:cular type of screen editor to empha-

er users to be logging in, they didn’t need a terminal-inde-
pendent screen editor like vi; in fact, Interactive Systems
built an editor that interacts directly with the IBM video
RAM (INed). Thus, not only is vi missing, but if an external
user attempts to execute INed, the result is screen output to
the system console! Consequently, it is strongly recommend-

them, there is always the trusty—but unfriendly—line edi-
tored.
Then, the legai question with respect to AT&T arises:

(in fact, the Operations Handbook is clear: “Assuming a
port has been made to work as a device, there should be no
problem enabling it for logins.”’) The license agreement
simply prevents one from using the software on more than

multiuser usage, _but even multimachine usage (provided

becomes very popular, AT&T will have somethmg to say
about thxs -—-Peter Brooks

73




PG/IN

Continued from page 73
machine command execution (uux).
One can request that a command, or se-
quence of commands in a shell script, be
executed on another machine and that
the output be sent back. This is similar
to batch submission of jobs to main-
frames, except that one can send this re-
quest to any other UNIX machine!
Now, this may all seem a bit fast
and loose in terms of security. The fact
is, that each system is as secure as its
passwords. If you cannot log in on a re-
mote system because you don’t know
any of the passwords, then neither can
your local communications programs
do that job. In other words, uucp cannot
transfer any files to or from a remote
system which needs passwords that it
does not have. Furthermore, UNIX sys-
tems can limit the type of jobs they will
execute for other systems (via uux). All
of these limitations and capabilities are
contained in a few control files edited by
the system administrator—easily
changeable, very powerful, yet quite
secure.

Languages

Naturally, the system comes with a
C compiler. I have had no problems
porting code to PC/IX, and large mod-
ules have been created automatically
with make. It is difficult to benchmark
the performance of the compiler, since
there are few UNIX systems as small as
this one. See Figure 1, however, for the
results on the Sieve of Eratosthenes, an
apparent de facto comparison, since it
has been run on over a hundred comput-
er systems (see Gilbreath: “Eratosthe-
nes Revisited,” Byte, Jan. 1983).

The IBM PC’s processor architec-
ture can make life difficult for your av-
erage C compiler. The 8088’s memory
segmentation, which deals with objects
of up to 64K easily, has to work quite
hard to deal with larger ones. Currently,
the C compiler cannot handle very large
programs—those whose code space or
data space is larger than 64K. The
linker/loader can separate data and
code spaces into 64K each, yielding pro-
gram sizes up to 128K, and can produce
shareable code. Anyone interested in
writing truly monstrous programs will
have trouble, since the loader does not
have the capability to generate overlays.
One possibility is to split a large pro-
gram up into separate, smaller pro-
grams called sequentially, or into simul-
taneous processes connected by pipes.
There are other C compilers for the PC
which can handle larger programs (e.g.,
Lattice C under MS-DOS); however, I
don’t know whether they run under
PC/IX yet.
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All of the standard System III C
programmer’s tools are here: /int, the C
program checker; cref, which makes
cross-reference listings; adb, the sym-
bolic debugger; cb, the C program beau-
tifier. The assembler, like most other
UNIX assemblers, has sufficiently inad-
equate documentation to discourage us-
age. The only way to learn it is to ana-

T
ed is easier

to leam from
scratch than vi,
because many
simpie commaniis
such as cursor

lyze the assembler code output of the C
compiler.

There is an interactive compiler/
interpreter called bs which combines
features of both Basic and SNOBOL 4.
It includes structured flow control
(if. .then. .else, for/while .next),
mathematical functions, undimen-
sioned string variables, regular expres-
sion pattern matching, and file access.
Like Basic, it can be used as an inter-
preter, where a line of code is executed
as soon as it is typed in; or a program
written in bs can be compiled for faster
execution. It was designed for quick
jobs where shell scripts don’t have the
necessary flexibility, and the full C lan-
guage is overkill.

The developers of UNIX had a pre-
occupation with the preparation and
manipulation of text files. Hence, many
of the algorithmic languages shipped
with PC/IX are dedicated to the trans-
formation of textual files. The foremost
of these is nroff, the text formatter. This
is actually a full-blown formatting lan-
guage, complete with user-defined mac-
ros, although a prepared macro library,
mm, is provided for normal use. The
macro library ms is not included, for un-
known reasons.

If high-quality output is desired,

the phototypesetting formatter, troff,
takes the same input as nroff, but can
drive a variety of typesetters. For in-
stance, a mere $10,000 will buy an
IMAGEN laser printer/processor that
will take output from troff and print
camera-ready copy in a variety of type-
faces and sizes.

Along the lines of text manipula-
tion languages, there is an inter-
preter/compiler called sno which is sim-
ilar to SNOBOL 3, with some
limitations. The pattern scanning and
processing language, awk, is extremely
useful for text table processing, as well
as for a myriad of other small jobs. A
more powerful and difficult tool than
awk is lex, a lexical parser useful in com-
bination with yacc (yet another compil-
er compiler), which will actually gener-
ate a compiler for a user-defined
language. In fact, awk was created using
lex and yacc.

There are more tools and small lan-
guages on the system than can be de-
scribed here. However, no major pro-
gramming languages except C are
shipped with the system. In particular,
f77, the Fortran-77 compiler, is missing
(possibly because the compiler is too
large for the PC?).

I expect that a variety of compilers
will migrate to PC/IX shortly. IBM ex-
pects to offer INFort, a Fortran compil-
er for $250, in July.

Special features

There are a few tools built specifi-
cally for PC/IX: utilities for reading,
writing, and deleting PC-DOS files on
either the hard disk or floppies, and
viewing PC-DOS directories. A special
misfeature is the necessity to bring the
system down—into a state known as the
‘standalone shell’—simply to format
diskettes.

There is a safer form of the file dele-

-tion command, del, which requests con-

firmation before erasing anything (this
can be a lifesaver). Error messages from
the system are printed in highlighted
characters on the 25th line of the con-
sole, which does not scroll off. This is a
good practice, since these messages can
occur during periods of heavy screen
traffic.

Support

You are likely to find very little
support from your neighborhood soft-
ware dealer (including the local IBM
product centers). The product is too
large and complex, and the dealers seem
to know virtually nothing about UNIX.
Your first job is, therefore, to convince
the dealer that you want to talk directly
to IBM, and that he should be able to
find (“I'm sure it’s around here, some-
where. ..”) and give you the 800 num-
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ber directly to IBM’s PC/IX product
support group in Texas. (Purchasers of
PC/IX are entitled to the 800 number;
however, IBM has made the dealer re-
sponsible for providing it. If you need
support, make sure your dealer provides
the number—Editor.)

The folks in Texas are still easy to
reach (as of this writing), and are quite
friendly. They have a sort of triage sys-

for ﬁmém m

tem, where the person who initially re-
ceives your call will try to rate the sever-
ity of the problem. There is a scale from
1 to 4, with 1 being ‘system-threatening’
(it’s down and you can’t get it started),
to 4 which is ‘informational’ (why did
they leave out the chess program?).
Problems of type 1 and 2 should get im-
mediate response, with decreasing at-
tention paid to 3 and 4. They also have a
database of problems, and keep track of
solutions.

And they do call back! Regularly!
On the other hand, they were not able to
reproduce any of my problems due to
hardware difficulties of their own, and I
have yet to get answers to some of my
informational questions. But, at least
there are live, friendly human beings to
talk to.

Since they had just recently re-
leased the product, as of this writing, it’s
not surprising that few problems had as
yet shown up, and that they therefore
didn’t recognize some of the difficulties
I had encountered—a bad interaction
between PC/IX and the Hercules
Graphics board, for instance—and,
thus, incorrectly suggested switch
settings for the Hayes Smartmodem
1200 as a solution.

Given the likelihood that the prod-
uct may be complex for their dealers to
support, the idea of an 800 number de-
serves applause. I hope it doesn’t get
jammed as PC/IX becomes popular,
and that they develop more experience

with common problems.

Summary

For those seeking a multitasking
(and possibly multiuser) operating sys-
tem on the IBM PC, UNIX is the sys-
tem of choice. With tens of thousands of
installations and hordes of program-
mers who know and love the system,
UNIX is expected to dominate the oper-
ating system market in the 1980’s.

PC/IX is a strong implementation
of UNIX System III, with a few defi-
ciencies (no vi or C-shell). The editor is
simple and convenient to use, and al-
most all of the tools familiar to those
who have worked on UNIX before are
shipped with this version (700-800 files
on the distribution disks). The system is
slow when performing simultaneous
jobs, but is adequately quick on interac-
tive tasks. And the distributor, IBM,
seems to have the financial wherewithal
to remain in the software business in or-
der to be able to provide support—at
least for the near future.

PC/IX is available for $900 at the
IBM Product Center in your area. 0
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personal views

by Ronald J. Gombach
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" hat, in fact, is
the UNIX
operating

system? To
find any rea-
sonable re-
sponse, we
must consid-
er the notion of system. A system is not
something ‘given’ in nature. It is the ob-
server who recognizes interrelated uni-
ties as a ‘system’ and imparts purpose to
it. We all see things differently, of

_course—and therein lies the difficulty in

deciding on what is to be considered as
‘fact’ about any system. Our realm of
discourse, here, is the class of unities we
call operating systems in general, and
UNIX in particular. As a community of
observers, we must first agree on the
boundaries and purpose of our system
before we can agree on what is to be
counted as fact. But just reflecting on
the difficulties of reaching agreement on
boundaries and purposes alone is
enough to make even the most ambi-
tious modern-day Don Quixote run for
cover. The difficulties of reaching agree-
ment on more detailed topics are even
more formidable.

Two decades ago, computer text-
books skirted the philosophy of systems

in general and distinguished operating
systems only in terms of communicat-
ing with peripherals, task management,
resource management, and the like. The
structure and organization of these uni-
ties were tightly knit into the the physi-
cal topology of particular hardware ar-
chitectures. In the finest Aristotelian
manner, operating systems were imple-
mented as technological activity, as dis-
tinct from theoretical thinking.

Twenty years later, operating sys-
tems have evolved beyond mere imple-
mentation, and with that evolution, our
notion of operating systems has
changed, too. Fortunately, along the
way, some solid theoretical thinking
was combined with the technological
activity. What came from Kenneth
Thompson and Dennis Ritchie is a dis-
tinguishable entity of this contemporary
synthesis—UNIX.

Because UNIX was initially devel-
oped as an ad hoc tool to help in the so-
lution of a particular class of research
problems, and evolved within the topol-
ogy of a particular class of hardware,
there were (and in some versions still
are) components that tend to place con-
straints on the much greater capabilities
of today’s computers. UNIX was de-
signed as a development environment
by and for programmers. As the rate of
change in hardware escalates, the need
for software engineers to implement op-




erating systems has accompanied it. As
UNIX moves out of the laboratories
and universities into an array of diverse
commercial applications, it acquires
new, coexisting purposes.

UNIX is currently a significant
part of the daily personal and profes-
sional lives of people in media, universi-
ties, professional societies, and user
groups, as well as most conceivable
types of commercial enterprise. As each
element in the user base discovers its
own view of the nature and purpose of
UNIX, it tends to recognize the facts
relevant to its own concept of the
system.

Why are so many different groups
of people so involved with UNIX? Soft-
ware developers like the philosophy, the
portability, and the functionality. The
philosophy is that of treating program
input and output in a coherent and com-
pletely consistent way, whether that
output is directed to files or to a periph-
eral. This implies the existence of logical
devices whose interface to the inner sys-
tem kernel is constant and well defined;
only the interface to the physical device
is hardware dependent, and therefore
specific. It is just that philosophy that
makes the system portable across the
boundaries of very different computer
architectures. This portability protects
software development investments. The
functionality is established by the large
number of powerful software tools that
are normally provided as part of the
UNIX package and that also work con-
sistently regardless of the hardware be-
ing used.

End users like UNIX because the
portability protects their investment in
applications software in the event that
they need to expand to a different or
larger machine which may have a differ-
ent architecture.

Hardware manufacturers like
UNIX because much of the system is
written in C; thus porting the system
from one machine to another, while
hardly a trivial task, is largely a matter
of creating a compiler for the target ma-
chine—and C is a language that allows
quite close contact with the hardware.
The investment of money and time re-
quired for creating a C compiler is mini-
mal compared to what is involved in
creating a whole new operating system
to match the hardware; in the present
competitive state of the market, the sav-
ing in time is far more significant than
the monetary savings.

Value-added retailers like the sys-
tem because it is reliable and predict-
able—thus, applications software writ-
ten to run under UNIX can be expected
to produce identical results, no matter
what the hardware may be.

The educational world has, in
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* Only $49.95 plus shipping
e 8080 to Z-80 Source Code
Converter

* Generates Microsoft com-
patible REL files or INTEL
compatible hex files

Compatible with Digital

Research macro assem-
blers MAC & RMAC

Generates Digital Research
compatible SYM files

Full Zilog mnemonics
INCLUDE and MACLIB files
» Conditional assembly
e Separate data,program,

common and absolute pro-
gram spaces

e Customize the Macro
Assembler to your require-
ments with installation
program

e Qver 3 times faster than
Microsoft M80 macro
assembler

e Z-80 Linker and Library
Manager for Microsoft com-
patible REL files available
as a total package with
Macro Assembler for only
$95.00

* Manual only is $15
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Mylstar

can cut your
IBM-PC
debugging
time

Introducing MSD! Mylstar
Symbolic Debugging Program
Jfor IBM Personal Computers,
PC-DOS V' 1.1, 2.0 and 2.1.

MSD greatly enhances your IBM
DEBUG Program. Using the same
command structure as DEBUG, it
lets you substitute symbol names
and mathematical expressions for
hex values. On-line help, multi-
command macros and other time
saving entries are also included.
Even use symbols with assembly
command.

MSD adds on what IBM left out.

Every symbol declared public in a
source module becomes part of

the symbol table. MSD contains
commands for break points, repeat
loops and input/output redirection. It
lets you define macros which can be
saved and used again. MSD also
offers a Command to trace around
calls, DOS interrupt calls, and
repeat string instructions.

Call, write or check reader circle

number for additional information.
Only $125. Phone orders accepted
with Mastercard or Visa numbers.

Dealer and Distributor
Inquiries Invited.

MYLSTAR
ELECTRONICS
INC.

165 West Lake Street
Northlake, lllinois 60164
Tel (312) 562-7400

©1984 Mylstar

All rights reserved

A Unit of The Coca-Cola Company
CIRCLE 125 ON READER SERVICE CARD
82 Microsystems October 1984

Enterprise

Continued from page 81

UNIX, a powerful metaphor for the dis-
covery of principles that run, like unify-
ing threads, across interdisciplinary
boundaries. An example that comes to
mind is a principle of mathematical
physics that can be discovered in a view

of some works of art. Heisenberg’s un-
certainty principle states that the more
we know about the mass of a moving ob-
ject, the less certain we can be of its ve-
locity, and vice versa; a similar effect
can be seen in some paintings which,
viewed from a distance, present a pow-
erful impression of their gestalt. As the
viewer approaches, the details become

How Do People Learn UNIN2

Not easily. With hundreds of
commands and files, and many doz-
ens of directories to keep them in
(and to search for them), the begin-
ner can be easily overwhelmed by the
apparent complexities of the operat-
ing system. Yet every experienced
UNIX user knows that there are
only a few rules needed to control the
system—rules which are universally
applied. It is very much like an erec-
tor set, where the building blocks are
mostly different but all of them con-
nect together with the same type of
joint. Learning this simplicity can be
a long and frustrating process.

The cheapest way to approach
UNIX is to grab the User’s Manual
and a terminal and hibernate in a cu-
bicle for three months (remember
the daily supply of corn chips and
warm beer). This venerable method
was dominant in the Dark Ages
(1970’s), when learning aids were
nonexistent and suffering was holy.
Since most systems were in universi-
ties, there were plenty of hackers
around to provide relief from those
nagging everyday questions (“What
happened to all of my files?”). This is
the Brute Force Approach—the
novice is forced to discover the pow-
er and the subtleties of all the utilities
himself.

With the rise of commercial us-
ers, the market in UNIX books
opened up. Now there are at least a
dozen, all purporting to teach begin-
ners. While a tremendous improve-
ment over teaching oneself, the
books suffer some severe limitations.
For instance, it’s very tricky to teach
the use of a screen-oriented text edi-
tor to beginners using only written
materials, and the editor is usually
the most productive tool for novices.
Books also suffer from the One-Way
Communication problem: there’s
nowhere to go for answers to imme-
diate questions. On the other hand,
they’re cheap, portable and available
at 2 in the morning. The best of the
lot seem to be A Practical Guide to
the UNIX System by Mark Sobell

_then curling up with a good book and

(see p. 18) and A User’s Guide to the
UNIX Systemn by Thomas and Yates
(Osborne/McGraw-Hill, 1982).

Beyond the written word,
there’s the processed word: comput-
er assisted instruction. IBM is com-
ing out with a UNIX teaching pro-
gram for their PC/IX, and there is
the learn program which is shipped
with many UNIX systems. Instruc-
tional videotapes are also available
from companies like Interactive
Training Systems of Cambridge,
MA

At the professional end of the
scale are the industrial seminars.
These range from an afternoon lec-
ture on the virtues of UNIX given at
a local hotel, to custom seminars
taught at the client’s site. In the Rolls
Royce category, the Instructor Set of
New York, a group of professional
UNIX and C instructors, will set up
a private one-week seminar tailored
to the level of a client’s employees us-
ing the client’s own equipment. They
give courses on C and UNIX ranging
from Introduction all the way to
UNIX Internals (how to modify the
operating system if you need to).
This is probably the fastest way to
productivity with UNIX because
good teachers will introduce the
tools and techniques not easily dis-
coverable by beginners.

The primary factors of budget
and speed of learning are the critical
factors here. If an individual wants
to master UNIX in his spare time,

a warm terminal might be best. On
the other hand, if a company wants
its employees to be productive as
soon as possible, it’s wise to bring in
the gurus.—Peter Brooks

For information about UNIX train-
ing, or to set up a training session,
contact:

The Instructor Set, Inc.

259 W. 10th St.

NY, NY 10014

(214) 675-3224
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more and more prominent, to the point
where the original impression of the
whole is lost.

I myself like UNIX because it’s
practically impossible for an individual
to learn everything about it...so I'm sel-
dom bored! If nothing else, UNIX is a
system of enormous variety, unique in
the history of computing. It is operating
system, enterprise, tool, philosophy,
and metaphor. It is available and acces-
sible. And it is the same system—con-
stant as the Pole star—across all user
environments, no matter what the view-
point of the observer.

In the last four years, I have had
the opportunity to be associated with an
impressive range of systems that operate
around, by, because of—and some even
in spite of —UNIX. Hardware prices
have ranged from a few thousand dol-
lars to several million; the applications
have ranged equally widely from the
simple utility to the most complex com-
mercial requirements.

Notice that I don’t claim that any
of these applications was beyond the
scope of other operating systems—far
from it. All of them could have been run
under CP/M on an 8-bit machine (one
at a time, of course, and more slowly),
or on an IBM 4030. What, then is so
special about UNIX?

To find an answer, you will have to
undertake your own journey of discov-
ery; and the ‘answer’ you find will be the
product of your own individual percep-
tion of UNIX, drawn from the myriad
of unities that UNIX presents. But let
me mention a few of the landmarks that
other people have found useful in con-
structing a gestalt of the UNIX world.

One vital clueis that UNIX was the
first operating system capable of cross-
ing the boundaries set by individual ar-
chitectures, though it was not originally
intended to do this and, in practice, it
can give a pretty rough ride to CPU
hardware that has not been rigorously
tested [as Ritchie and Thompson point
out in their conversation with Microsys-
tems elsewhere in this issue—editor]. By
segregating all of the machine-depen-
dent routines in modules that can easily
be adapted to suit the hardware, the cre-
ators made it possible for the system to
cross machine boundaries. This princi-
ple of segregation is also a feature used
by CP/M, the operating system that
helped significantly to make the micro-
computer a viable commercial force.
Dare we surmise that the proliferation
of the micro has not only played a large
part in bringing the computer out of the
“temple” of its high priests into the
common market, but has also stimulat-
ed a demand for the only portable oper-
ating system that will run on much
more powerful machines?

The fact remains that, because
UNIX is available on hardware from
virtually every manufacturer, in as wide
a price range as there are computers, the
OEM now has enormous freedom in
choosing from a wide range of comput-
ers that will satisfy a staggering array of
requirements. UNIX allows implemen-
tation of software products on a poten-
tial range of architectures that could not
realistically be even conceived of at the
beginning of this decade. And because it
is complex and powerful enough to
serve as the foundation for highly com-
plex and sophisticated applications, it
has forced the community to take a
long, hard look at questions of stan-

dards, viability, and pragmatics.

What is UNIX? From one view-
point, it is a unity striving to reproduce
a family of similar, though not identical
unities. From another perspective, it is a
unity seeking to preserve its identity, by
self-production. Gone are the days of
operating systems limited to resource
management. We are, hopefully, her-
alding the arrival of organizationally vi-
able man/machine interfaces, realized
in the structures of constantly improv-
ing hardware topologies.

Ron Gombach (Latham Process Corp.,
200 Hudson St., NY NY 10013) is de-
signing a UNIX network to run Prolog.

INTRODUCING THE LATEST IN
HIGH QUALITY PRODUCTIVITY TOOLS
FOR MICROCOMPUTER SOFTWARE
DEVELOPERS AND PROGRAMMERS

{SET} Tools —

* 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.

WSEGDIFS Sou.rcc File Comparator

* Fast, smart and accurate

* Use for regression testing, too
play highlighting

¢ Difference d
add-on

T:GXREF}'"™ Cross Reference Utility

$139.00

$79.00

¢ Supplied parameter files allow use of any source language
¢ Cross references multiple files at once

{SET:PATCH}" Object File Editor

* Quickly apply changes to any file type

* He

$79.00

cidecimal and ASCII display and change entry

* Easy to use with cursor and function keys

{SET:SCIL}™ Source Code Interactive Librarian $695.00

* Maintains history of changes

* Reduces 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 $3

{SET} Tools are available individually or, better vyet,
select a combination of tools to meet your specific needs.

Multiple copy discount available.

{SET}

Get {SET} for Success
System Engineering Tools, Inc.
645 Arrovo Drive = San Dicgo, 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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Find all the
rouines you
need in this
sophisticated
library set

by Chris Howlett
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11 you IBM PC C
programmers gath-
er round—pros and
hacks alike! Here is
something useful—
very useful. What
we have here is C
w " amiiws Power Packs, a set
of libraries to be used with Lattice C
(now also distributed by Microsoft as
Microsoft C) on the IBM PC and hard-
ware lookalikes. The libraries have been
designed to handle the boring recurring
chores associated with the PC hardware
and DOS environments—screen man-
agement, keyboard handling, indexed
record management, controlling com-
munications ports and intelligent
modems, accessing DOS system ser-
vices, and so on. The Microsoft library
gives the programmer a handful of
functions—just enough to get very sim-
ple programs going. Power Packs pro-
vides over 600 functions in six libraries,
and gives the programmer almost every-
thing he needs to solve real computing
problems in sophisticated ways. The
programmer can concentrate on using
the power of the PC to build applica-
tions, without worrying about the large-
ly irrelevant technical details of build-
ing C functions to access that power.

ower
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A program development environ-
ment like this ought to be measured
along several dimensions:

1. Reliability: do the functions work
properly?

2. Quality of documentation: can
you quickly locate functions, and
can you quickly determine how to
call them?

3. Completeness: do the functions
cover all of the basic necessities in
the areas they address?

4, Style: are the functions designed
in a consistent manner, making it
easy to remember both names and
calling syntax?

C Power Packs is an outstanding
set of libraries on all of the above counts.
I have no hesitation in recommending it
to any programmer interested in pro-
ducing more applications code, using
more of the PC capabilities, in much less
time. Now, for a closer look into Power
Packs.

Background

Power Packs were written by Kurt
Klinzing, whose software company is
called Novum Organum (Arlington,
MA). The products are being marketed
by Software Horizons, Burlington MA.

Kurt spent 1982 and 1983 pro-
gramming in C on the IBM PC. The




wide variety of work he did required
that he build a large number of func-
tions to execute tasks of a general nature
that recurred from application to appli-
cation. To quote from the introduction
to the Power Packs manual set:

“I found myself in possession
of a large amount of code per-
forming a wide variety of tasks.
Since most of these tasks were
common processes, I decided to
make the code available to the C
community.

“The tasks were grouped
into ‘building block’ libraries. To
create an application, you assem-
ble the blocks. This method of ap-
plication building allows you to
skip over ‘reinventing the wheel’
and to concentrate on those parts
of the application which make
your product unique, its user in-
terface and its proprietary algo-
rithms and data.

“...Sections A through K of
the Building Blocks. . .include
access to all system services,
mathematics functions, record
and key handling, extensive
date/time functions and commu-
nications. Additional Building
Blocks will follow. These include:
Word processing, Lexical Analy-
sis, Pattern Matching, Text Dic-
tionaries, Database Dictionary,
Sorting, Integer Functions and
Graphics.”

The libraries

C Power Packs version 5.00 sup-
ports the Lattice(/Microsoft) C compil-
er under DOS 2.00. Software Horizons
states that “other compilers will be sup-
ported in the near future.”

The contents of the Power Packs
are listed in Table 1. Although space
does not permit a detailed review of
each of these libraries, we will touch on
the highlights later. First, some com-
ments about documentation and style.

Documentation

The documentation is very good. It
is complete, well indexed, supported by
narrative and examples, and seems to be
close to error-free.

The manuals for the six “Packs”
are page numbered as sections of a sin-
gle large manual. The full document set
is over 2 " thick, and requires a binder
of uncommon strength to hold it togeth-
er. However, things are easy to find.
There is a master table of contents,
grouped by section within “Pack’ man-
ual, and there is a master alphabetical
index by function name. Each “Pack”
manual also has its own table of con-
tents and index.

Examples are numerous and effec-
tively chosen. For example, the section
on string handling functions in Pack 1
contains 53 functions. Their use is illus-
trated by over 30 examples. Typically,
related functions are grouped, and a
small set of examples is provided for the
group.

Functions are consistently

documented in the normal terse fashion:
name (with descriptive phrase), argu-
ment types, synopsis and description.
Where several functions represent small
variations on the same theme, they are
grouped and share descriptions. This
helps to control the sheer volume of
documentation required.

Each section of each manual has
some introductory comments, and some
sections have additional narrative mate-
rial. Notable among these are the intro-
duction and appendix to Pack 2 (data-
base). Included are 72 pages of informa-
tion on such things as how B*-trees
work, how records are identified and
stored in the record management system,
and how the buffering strategy works.

Finally, the documentation ap-
pears to be almost error-free. I have
used around 200 of these functions over
the past several months, and I've found
only three errors in the documentation.
In each case they may have been typos,
but they were significant (for example, a
missing “*’ on a pointer argument type
declaration).

However, in each case, once it was
clear that the function did not work as
documented, it was pretty obvious what
the documentation error had to be. Cer-
tainly no phone calls to the author were
necessary on these accounts. In fact, no
phone calls to the author were ever nec-
essary throughout the review period—
the documentation answered all
questions.

Style

The Power Pack functions are de-
signed according to a particular para-
digm, are named according to certain
conventions, and are written in a
thoughtful, disciplined style. The design
paradigm is Smalltalk ‘object-oriented
programming.” What this means in
practice is extensive use of abstract data
types (e.g., ‘text window,” ‘comm port’),
which have ‘instances’ identified by
‘handles,” with accompanying functions
that return attributes and cause actions
(‘methods’). The author’s only com-
ments on this pervasive design theme
appear in a footnote in the Pack 3 man-
ual. It might be better to move this in-
teresting discussion to the Power Packs
introduction, and expand it somewhat.

Functions are named according to
the following convention:

<Fn group> <Verb> <Operand>

For example, FlSetDta is a func-
tion in the file operations group (Pack 1)
that carries out the action ‘Set’ on the
DOS disk transfer address. Similarly,
CrtClr is a function in the screen han-
dling (Pack 1) group that clears the
screen (Clr). Most functions in the file
group start with Fl, and all functions in
the screen handling group start with
Crt. The naming standards are fairly
closely followed, and there is enough
consistency across the Power Packs that
the user looking for a rarely used func-
tion can normally guess the first few
characters of the name, and then quick-
ly locate it through the manual index.

The Novum Organum program-
ming style is visible in the examples and
in the source code supplied with Pack 1.
The style is characterized by very small
single-purpose functions, identifier
naming conventions that promote infor-
mation-revealing names, and a rigid
coding format (one statement per line,
indenting rules, etc.). The main benefit
of this style to the Power Packs user is
that the examples are very easy to follow
because of the consistent coding formats
and the information-revealing entity
naming. Also, the Novum style is a
good model for beginners trying to learn
good C programming practices.

The remainder of this review will
discuss highlights of the individual
Power Pack packages.

Pack 1-Building Blocks |

This pack contains string func-
tions, file management functions, sys-
tem utility functions, screen functions
and keyboard functions.

The string functions contain a large
number of expected operations such as
insert, compare, reverse, center. One
particularly useful function is CpyStr,
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which concatenates a variable number
of string arguments. Another enhance-
ment is StrFmt, which operates like
sprintf, except that the fill character for
integer fields can be redefined by an ex-
tension to the ‘%’ printf control argu-
ment syntax. This can be useful, for ex-
ample, for filling currency fields with ‘$
rather than blanks.

The file management functions are
routine and predictable, but, of course,
essential. They provide access to all sim-
ple file operations implicit in DOS 2.0,
including pathname support, directory
changes, makes and removes, and in-
cluding direct access for fixed-length
record files (read record N, write record
N). It should be noted that the ability to
open files with nontrivial DOS 2.0
pathnames is now part of Lattice C 2.0,
but was not included in prior releases of
the Lattice compiler.

The system utilities include some
very powerful functions. SyExec will
cause another program to be executed
under the calling program. SyDos is a
SyExec of a secondary command pro-
cessor, and allows a program to execute
any DOS command (e.g. COPY, DIR)
directly. But the cutest by far are
SyEnter and SyLeave. These functions
allow simpler error handling logic by
providing for error exit trapping. An ex-
ample of how they might be used is
shown in Figure 1. (I hate to say this in
an article for C afficionados, but it’s just
a little bit like Basic’s ON ERR
GOTO).

The screen functions are quite ex-
haustive. They allow for color control of
the color graphics adapter, cursor posi-
tioning, scrolling, clearing, etc. They
provide geometric primitives such as

dot, arc, circle, pieslice, and rectangle
for graphics adaptors. My favorite in
the “Crt’ repertoire is CrtFmt, which is a
printf enhancement that extends the
K&R control argument syntax to allow
embedding attributes such as highlight,
reverse video, underline and color
change within the control string. For
example:

CrtFmt("Hello "R%s"R\n\r",
str);

prints the string variable str in reverse
video after “Hello.”
One very significant feature of the

screen functions is their speed. Novum
Organum has optimized these functions
through effective direct use of the video
BIOS, and by improving commonly
used string handling functions. For ex-
ample, the Lattice strlen function has
been replaced with a much faster one
implemented with the 8088 rep scasbh in-
structions. CrtFmt does direct calls to
video BIOS, while the Lattice equiva-
lent, printf, loops on putc, which in turn
goes through DOS services. Keep in
mind that the Novum objective is high
PC performance, not broad portability.

Table 1, Individual Power Pack packages

Pack 1

(Building Blocks I). Provides elaborate string handling, DOS file sys-

tem access, screen handling (including graphics), keyboard handling
and miscellaneous system utility functions. Approximately 275 func-

Pack 2

tions, 250 pages of documentation.
(Database Building Blocks). Variable-length record management, vir-

- tual memory object management, B*-tree indexing, integrated list
management. Approximately 80 functions, 175 pages of

- documentation.
- Pack 3

(Communications). Serial port interrupt handling, Smartmodem con-
trol functions, file transfer, and terminal program building blocks

(‘chat controller’). Approximately 135 functions, 85 pages of

B documentation.
- Pack 4

(Building Blocks II). Field input, date/time manipulation, text win-

dows, data compression. Approximately 110 functions, 105 pages of

i documentation.
Pack 5

(Mathematics). Trig functions, logs, powers, random numbers. Ap-

proximately 30 functions, 30 pages of documentation.

Pack 6

(Utilities I). Archiving utility. 5 pages of documentation.
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The keyboard functions are de-
signed to return two variables: a type
and a character. The way in which this
is done makes for very readable pro-
grams. The type indicates such things as
ALT and CTL, and the character is the
corresponding keyboard character.
This is a very sensible way of hiding the
curious way in which the keyboard
BIOS encodes ‘extended ASCII codes.’
The keyboard functions provide access
to shift states, and support both redirec-
tion from files and audit logging to files.
Finally, the keyboard functions support
entry of typed fields on the screen and
multiple windows (Pack 4).

Pack 2-Database Building Blocks

This pack is simple, elegant and
powerful. It includes four integrated
components: a variable-length record
management system, a ‘virtual memory’
object management system, a B*-tree
indexing system, and a list management
system.

The basic record management sys-
tem supports variable-length records up
to 2000 bytes in length. Longer records
can be created and retrieved by using an
extension technique for which
primitives are provided. Records are
stored physically in ‘pages’ (2K), in
which space lost to fragmentation is re-
claimed as necessary. Record IDs are
32-bit unsigned numbers developed by
concatenating the page number with the
cell number of an array of offsets within
the page, paralleling hardware virtual
memory architectures. This technique,
called ‘unpinned data storage,’ allows
for physical relocation of records with-
out the necessity of updating pointers to
the record—the ID, or ‘handle’, is unaf-
fected. The benefit is in much more effi-
cient updating. Memory allocated for
buffers is specified at database open
time, and the scheme used is a variation
of LRU.

The virtual memory system is an
in-memory temporary database with
provision for spilling to disk. In practice
it is useful for organizing transient ob-
jects; for example, names of files picked
from disk directories for subsequent
batch (group) processing (e.g., a remote
transfer). Another example, put for-
ward by the library author, is the stor-
age of components of complex comput-
er graphics constructs.

The B*-tree indexing allows four
types of keys: character strings (up to
128 bytes), byte strings (up to 128
bytes), unsigneds, and longs. Up to 50
indices may be active at once, and dupli-
cate keys are allowed.

Lists are ordered sets of 32-bit enti-
ties, normally record handles. They are
stored as objects in virtual memory and
are therefore transient. Lists can have




elements that point to other lists and are
therefore recursive. Lists are usually
used to organize objects in virtual mem-
ory. The author cites the example of ele-
ments of a picture display. The example
of maintaining temporary lists of files
for batch processing is also instructive.
Twenty-one functions are provided for
list processing.

Pack 3-Communications
Building Blocks

Here is another strong, well-
thought-through pack. There are four
major building blocks in this system: the
chat controller, interrupt-driven port
functions, modem functions, and file
transfer functions.

The chat controller is an interesting
mechanism. Those who have written
more than one terminal program will
have recognized that there is a common
underlying engine with various sorts of
desirable settings. The engine polls the
keyboard and the serial line buffer(s); it
normally writes line input to the screen,
and keyboard input to the line. Howev-
er, certain keyboard sequences must be
interpreted as terminal control charac-
ters. In addition, it is useful to be able to
set the engine to translate to upper case,
insert line feeds after carriage returns,
save incoming data in a log (trace) file,
and so on. Finally, the engine is most
powerful if it offers ‘user exits’ at critical
points, such as ‘character extracted
from line buffer.” The chat controller is
an implementation of such an engine.
There are 22 functions available to set
chat attributes such as those mentioned
above. User exits are available for help
processing, display of incoming charac-
ters, display of outgoing characters,
command processing, file reception
(i.e., file transfer protocol handling) and
file transmission.

The interrupt-driven port func-
tions provide for intialization, commu-
nications parameter setting, and the ex-
pected suite of buffered I/0 functions—
in, input-ready, out, flush. These func-
tions are not coded by a chat applica-
tion—the chat engine handles them.

Modem functions are specific to
the Hayes Smartmodem, and provide
access to most of that device’s capabili-
ties: initialize, escape to command
mode, send a command to the modem,
dial, drop line, answer, etc.

Transfer functions include such
high-level workhorses as XmitMdm7—
transmit a file in Modem/X-modem
protocol. The basic protocol-handling
functions (seven of them) are supported
by a variety of utility functions for accu-
mulating statistics, such as block counts
and error counts, about the progress of
the transfer.

Finally, there are a number of mis-

Figure 1. SyEnter()/SyLeave()
. Example taken from the Pack 1 manual

AL)
i
it (SyEnter(&B, arg)
(perform error handling)
|
B{arg)
inl Aarg;
i
G():
return(0): /e
|
C()

it (error)
SylLeave({errorcode);

|

= 0)

note the B() must now return NOERR »/

/* back to A() */

“The use of Syerr()/SyLeave() greatly simplifies the middle-level functions of a
processing branch, since they no longer need to check for errors in the lower level
modules. The complexity of the upper level and lower level routines is the same as

without SyEnter()/SyLeave().

“For example, if a program is started from main() with a SyEnter() for the
‘real” main, and if no further SyEnters are done, any internal errors detected by the
Power Packs will be returned. e.g., if the Pack 1 memory allocation functions
GiveMe() and Takeit() are used, out-of-memory conditions are signalled by a
SyLeave(-4). Although the Power Packs use SyLeave for unrecoverable errors, it is
not necessary to do SyEnters. In that case the SyLeaves result in program termina-

tion with cryptic error messages.

“Finally, SyEnters may be ‘stacked.” Up to 15 may be active at any point in

time.”

cellaneous utility functions relating to
bulletin board downloading, XON/
XOFF flow control, packet checksum-
ming, and so on.

The tools are here to build a wide
variety of communications applica-
tions. There is extensive documentation

(85 pages), but in my view there should
be more. This a complex subject, and
ought to be supported by at least some
narrative on protocols, in the same way
in which the database pack manual goes
into useful detail on the physical imple-
mentation of the record management
and indexing systems. However, for
those who know something about the

protocols, or who don’t care, this pack
opens the way to very rapid develop-
ment of communications programs.

Pack 4—Building Blocks Il

This pack provides typed field in-
put; for example: ‘Enter double floating
point from console,” ‘Enter hex from
console.” A nice touch is ‘Enter choice,’
which presents a menu of cursor or first-
character selectable labels, with help
text appearing underneath as selections
change—in the manner popularized by
Lotus and Multiplan.

If you have ever wanted to print the
date and time, has Kurt got something
for you! 40 functions relating to presen-
tation and storage of dates and times.
An example is shown in Figure 2. Al-
most every conceivable variation is sup-
ported, including the ability to supply
user strings for month and day tables
(e.g., to display the date and time in an-
other language). There is no facility for
printing years in Roman numerals, but
not many will consider that a liability.

The best thing in this pack may
well be the text window support. Text
windows are objects (with handles)
which allow the programmer to create
scrollable independent regions on the
screen, each with its own attributes,
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cursor location, etc. Whoa! This is not
Lisa/3270-PC/MS Windows. These
windows are very simple. They extend
the width of the screen, they don’t over-
lap, and they don’t have memories, so
they can’t be hidden and restored with
contents intact. However, they can be
very useful, and they are extremely easy
to implement. Kurt uses them in his ar-
chiving utility for scrolling lists within a
static ‘help’ border. I have used them in
several terminal emulators, typically to
hold dynamic soft button displays and
to scroll asynchronous system messages
along with the terminal window. Creat-
ing and using a text window proceeds
like this:

1. Create the window: IstTWnd
You supply size, position, and ti-
tle (if you want one).

2. Set any special attributes:
TWALttr Such things as high in-
tensity, word wrap.

3. Make the window visible:
TWShow

4. Write to the text window—e.g.,
TWFmt works like CrtFmt with-
in the window

5. When you’re finished, release it:
RIsTWnd

All of the functions after IstTWnd
take the window handle and possible
other parameters. Here, I have a small
complaint. It is easy for one (at least, this
one) to forget the handle parameter. The
results are always unpredictable, some-
times beautiful, and often lead quickly to
the need to power-on reset the PC. It
would be useful if more validity check-
ing of ‘objects’ (handles) were done
throughout the Power Pack libraries.

Pack 5—Mathematics

This pack is a disappointment. It is
simply not up to the first four in terms of
richness of content. In my view, func-
tions of this sort are of interest in engi-
neering and scientific applications, and
this audience probably needs a much
wider variety of tools. This pack should
either be significantly expanded, or qui-

etly dissolved and merged into Pack 1 or
Pack 4. On the other hand, to be fair,
this pack is as good a value (in a
price/performance sense) as some other
C libraries on the market. However, it is
not up to the standard set by its com-
panions in the Power Pack club.

It does sines, cosines, tangents and
their inverses. It operates in degrees or
radians. It does logarithms, natural and
unnatural, and exponentials. It does
means and standard deviations.

This is the only pack I haven’t used
extensively over the past several
months. To be honest, I haven’t used it
at all—I simply never needed the func-
tions. Come to think of it, maybe I
ought to have abstained from judging it.

Pack 6-Utilities |

This pack is not a library—it is a
group of three programs: an archiver, a
deleter that will traverse subdirectories,
and a directory displayer that will
traverse subdirectories.

The archiving program is an on-
line archiver, very good for saving large
numbers of small files. As the author
says, “This rids your directory system
of much clutter, but still allows you to
have the files on-line.”

Files in an archive maintain their
seperate identities. The names of all of
the files in an archive can be listed, indi-
vidual files (or all files ) can be extracted
as standalone disk files, displayed on the
screen, or printed. I/0 redirection of in-
put is supported.

The archiver uses the DOS envi-
ronment to determine the default
pathname for archive files. This allows
archiving from anywhere on a hard disk
as long as the archive program is in the
current program search path, without
the necessity of remembering and typ-
ing the archive directory. Also, the ar-
chive default directory can be changed
quickly with a SET command.

The archiver is a slick program that
seems to be particularly well suited to a
program development environment. It
is very good at organizing large num-
bers of small source modules—which is
not surprising, since the need for man-
aging a large number of files is appar-
ently what gave birth to it.

Figure 2. Date and time example

Thecommand,
CrtFmt("%s, %s\n\r",

UtFmtJul{s, "*W the “dnd of "™M", SyRetJul(),
UtFmtClp{t, ""H:"M:"S "P", SyRetClp(})
)i
would print (as I write this)
Thursday the 2nd of August, 3:49:03 AM
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Power Packs

Continued from page 88

The second program, called wipe, is
a deleter. Given a file pattern and a di-
rectory to start in, it will delete all
matching files in the associated subtree;
i.e., in that directory, and in any subdi-
rectory reachable by descent from that
directory. Clearly a useful thing for a
hard disk riddled with .bak and .1st files.

The third program, scan, operates
like wipe, but simply displays directory
information for matching files in the sub-
tree. A good thing to use before wiping.

Conclusion

C Power Packs is on the whole an
outstanding value. If you are heavily
into arctangents, I'd even remove the
qualifier. These packs together consti-
tute a development environment which
should give most independent PC pro-
grammers (using Lattice/Microsoft C)
the ability to quickly begin producing
code at a rate far exceeding what they
are used to. Individuals will probably
have been forced to develop variants of
some of these tools themselves, but it is
unlikely that they will have more than a
small fraction of what is available,
working and documented here. Even
larger software houses, with substantial
investments in their own proprietary li-
braries, may find useful goodies in some
of these packs. For this latter market,
Software Horizons might be advised to
consider a more flexible source licensing
arrangement, since component sources
are likely to be a precondition for those
building applications for broad distribu-
tion and support. Currently only Pack 1
comes with source.

A final gratuitous observation for
Software Horizons and Novum Orga-
num: I really did prefer the original
name—*“C Building Blocks.” It doesn’t
have the Duracell connotation.

For information contact Software
Horizons, Inc., 165 Bedford St., Burling-
ton, MA 01803; (617) 273-4711. o

C Power Packs V 5.0 prices:

Pack 1 (Building Blocks I) $149
Pack 2 (Database) $149
Pack 3 (Communications) $149
Pack 4 (Building Blocks IT) $129
Pack 5 (Mathematics) $99
Pack 6 (Utilities I) $99

Chris Howlett is President of Co-Triple
Computer Systems, 570 Hood Rd. #15,
Markham, ON Canada L3R 4G7. His
company develops C applications for
PCs, specializing in data communica-
tions. Though he holds a doctorate in
mathematics, he admits he has only
rarely felt the temptation to compute an
arctangent.
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EVERYTHING YOU ALWAYS WANTED
T0 DO, BUT WERE AFRAID TO TRY

CREATE NEW TEXT
WITHOUT RETYPING.

Unlike some utility programs that are a headache
touse, POWER! is engineered to spoil you with 55
features, simple and uniform commands, and utter
simplicity of use. POWER! automatically alpha-
betizes and numbers your files. You select by the
number and never type file names again. Need to
[copY], [RENAME], [ERASE], or [RUN] programs? Just
type in their menu number! POWER! also locks
out your disk’s bad sectors [TEST] without destroy-
ing files—a critical difference from other utilities
that search and destroy, without informing you
what they’ve done, leaving you to wonder why
your programs won't run. (And POWER! still has
50 commands to go!)

POWER! ONE PROGRAM DOES IT ALL!

You may own a few utility programs for your com-
puter housekeeping, each with its own commands
to memorize. POWER! has all the programs rolled
into one 16K integrated package, so you do things
you've never tried before—every day. Save sen-
sitive data from prying eyes with [PASS] word pro-
tect, move a block of memory [MOVEI, look for data
[SEARCH] or compare files [CHECK]. POWER! also
makes easy work of patching, [DISPLAY/SUBSTITUTE],
customizing software [LOAD/SAVE]. Among the
other commands are [SIZE], [STAT] [LOG], [DUMP],
[rvpel, ump], [FILL, [SET], and the CP/M version
lets you restore erased files—even when you don’t
remember the filename —at a flick of the POWER!
[RECLAIM] command. (Still 31 commands to go!)

POWER! NOW FOR IBM’s PC-DOS
AS WELL AS CPIM

We first developed POWER! for CP/M two years
ago, and a stack of testimonials from FORD to
XEROX testify to its excellence. For IBM-PC™
users, special features like managing sub-direc-
tories, [CHANGE], and a separate creation of up to
8 simultaneous, on-screen [WINDOWS] have been
added.

MONEEBACK GUARANTEE AND
A 10 DAY TRIAL

POWER! has the Seal of Approval from the Pro-
fessional Software Programmers Association, and
you, too, must be happy with POWER!-or your
money back! For only $169 you can now really be in
control of your computer. Call Computing! at (415)
567-1634, or your local dealer. For IBM-PC or any
CP/M machine. Please specify disk format.

TO ORDER CALL 800 TOLLFREE

IBM and IBM-PC are rﬂefis(ered trademarks of

International Business Machines Corporation.

DOCU-POWER! turns your existing text
files into a database. Now you can create new
documents from parts of old files by simply
picking sections from the DOCU-POWER!
master index. You never have to retype the
same words again.

DOCU-POWER! WORKS WITH
ANY WORD PROCESSOR.

At your leisure, you set up your library files,
and then give a DOCU-POWER! mark to any
section, paragraph, or even groups of pages
you think you may want to use again. DOCU-
POWER! automatically indexes them for
you, and, at the same time, extracts a com-
ment description from your text—up to 40
characters long.

NOW YOU CAN WRITE BY NUMBER.
To create your new text, simply scroll
through your DOCU-POWER! index —you
have instant window preview into any text —
and pick the appropriate numbers. Now you
can walk away, free to work on something
else. DOCU-POWER! pulls together all the
pieces of text, and gets it ready for printing
or further editing with your own word
processor.

MONE¥-BACK GUARANTEE AND
A 10 DAY TRIAL

DOCU-POWER! is available by mail or
through your software dealer—for only
$149. To order, call our 800 Toll Free num-
ber. For more information, call Computing!

at 415-567-1634. For IBM-PC or any CP/M
COMPUTING!
izt W
800-428-7825 Ext. 96)
In CA: 800-428-7824 Ext. 96)

machine. Please specify disk format.
its exclamation point. il
L O
WordStar is a trademark of MicroPro.
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Part 2:
implementation
with the Intel
8273 chip

by Eric L. Beser
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“n Part 1 of this series (Micro-
systems, June 1984, p. 46) 1
outlined concepts that were
necessary to understand lay-
ered architecture, reviewed
basic finite state automata
theory, and outlined the im-
plementation details of
CCITT Spemﬁcatlon X.25. If you re-
call, I noted the importance of imple-
menting the data link layer as a finite
state machine in order to keep track of
the numerous states and transition
events that occur. In this issue I will de-
scribe how to build this protocol ma-
chine, and I will include a library mod-
ule with procedures and functions to
drive it.

I also noted, in Part 1, that you
need specialized hardware to implement
X.25 communications because of the
zero-bit insertion/deletion at every fifth
consecutive one-bit. The remaining two
parts will describe the hardware details
and the drivers needed to implement the
physical layer. The specialized hard-
ware that I will cover is the Intel 8273
HDLC device, the 8274 Multiple Proto-
col Serial Converter (Intel’s version of
the Z80-SI0), and Western Digital’s
2511 LSI chip. I will present physical-
level drivers for the 8273 and 8274.

Since the 2511 chip has microcoded the
level 2 and level 1 software within the
chip, as you will see, all that is needed to
implement X.25 protocol with this de-
vice is to provide buffer management.

Impiementing a protocol state
machine

Due to the nature of layered archi-
tecture, all of the procedures in our pro-
tocol machine must deal strictly with
the datalink layer. This requirement
translates into two simple design rules
that we must follow to maintain layer
transparency:

1. There must be only one interface
going into the machine, and only one in-
terface going out of the machine. These
are the only two connections that the
layers above and below may see.

2. Each layer must provide only
one function. In our case, the level 2
function is to provide for an orderly
transfer of frames between links, includ-
ing what to do when order breaks down.

Implementation language. I chose
Pascal as the implementation language
because of its portability. Pascal MT-86
(a trademark of Digital Research, Inc.)
was chosen because it generated relocat-
able hex code that may be burned into a
ROM. The only nonportable Pascal
functions used were ‘‘shiftleft,”
“shiftright,” ““input,” and “‘output,”
which are usually implemented in other




versions of Pascal, or may be written
easily in machine code. Some proce-
dures in the source listing are called by
the level 2 module, but are listed as ex-
ternal. These procedures and functions
are not relevant to level 2 but are neces-
sary in a multitasking environment.
Since there are enough references with
source listings of multitasking kernels, I
did not include the operating system as
part of the listings.

Data structures. To begin learning
how to build the level 2 machine, it is
necessary to look at the essential data
structures and how they are manipulat-
ed. The primary function of the datalink
layer is to maintain an orderly transfer
of frames between layers. The most im-
portant data structure is the frame; the
manipulation of this frame is handled
by buffer management. Second, because
the datalink layer is built as a finite state

machine, we need some finite states and
events to work with. The next most im-
portant data structure then is this state-
event table. All of the procedures in the
level 2 machine manipulate one or the
other structure in some fashion.

Buffer management

In this implementation of the pro-
tocol machine, there is a contiguous
block of memory organized as a pool.
This pool is managed by the Frame _
Block data structure organized as a
linked list. This structure is declared as
shown in Listing 1.

Since the pool is organized as a
linked list, there are forward and back-
ward pointers (fwd, bwd); an informa-
tion enumerated type for use in error
management or garbage collection; a
message length field that tells us some-
thing about the size of the data in the

REGISTERS

TXINT RESULT COMMAND

FxINT RESULT PARAMETER ®
TEST MODE STATUS 7} ¢
RESULT

TXDRQ 4—————

TXDACK
RXDRQ)
RxDACK

TXINT
RXINT

INTERNAL DATA BLIS —————

CPLI INTERFACE

Figure 1. 8273 block diagram.
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Continued from page 93
frame; and the address, control, and
data fields of the frame to be sent in or
out. The actual size of the data block
varies with memory usage and with the
quality of the link.

Because the datalink is a full-du-
plex operation (data going in and out si-
multaneously), there are two queues,
one for incoming data and one for out-
going data. There is an additional queue
for maintaining a history of frames sent
but not acknowledged. This queue is
nsed for handling timeouts and the rej
supervisory frame. Whatever memory is
left in the frame block is used for trans-
mission and reception of supervisory
frames.

The queue data structure is orga-
nized as shown in Listing 2. The head
and tail pointers index into the frame ar-
ray; it is up to the buffer management
routines in the operating system to
make sure frame boundaries never
cross. In our implementation, one rou-
tine manages all the queues. The level 2
functions and procedures do not handle
the nuts and bolts of buffer manage-
ment. Level 2 blindly accepts the fact
that queues are managed somewhere
.. .somehow.

Finite state machine

The state-event table can be called
the brains of the organization. It is a
two-dimensional database indexed by
event and by the current state of the ma-
chine. This table consists of a numeric

Tx INT RESULT
o |
[D?TDHDSJEH l 03 ' Dz] D1 {DD |

D4 D3 02 D1 DO

REGISTERS

TxINT RESULT

RxINT RESULT

0 1 1 0 0 EARLY TRANSNIT INTERRUPT
0 1 1 0 1 FRANE TRANSIIT COVPLETE
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1 0 0 0 0 e8I COWLEE
Rx INT RESULT
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\ P 7
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Figure 2. 8273 registers.
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Figure 3. 8273 modem interface.
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‘dBASE II helps

keep us on ourtoes”

Robert Hubert
Marketing Director
The Boston Ballet

“The Boston Ballet was a
company in search of a com-
puter when I joined the organi-
zation earlier this year. And,
after discovering that a large
computer system was being
considered, I urged a smaller,
more sensible first step.

“Since almost no one at
The Boston Ballet had any pre-
vious computer experience, |
strongly recommended the
purchase of a microcomputer and dBASE II.

“dBASE II, the relational database manage-
ment system from Ashton-Tate, would give the
people in the Company the time and the opportu-
nity to get used to computing before bringing in a
larger, more expensive system later on.

“dBASE Il is a command-driven, highly flexi-
ble system that can be used for a great variety of
applications ranging from very simple to highly
complex.”

A premier performer from Day One.

“dBASE Il manages our extensive season sub-
scriber mailings; keeps track of all our advertising
insertions, costs and efficiency; and makes pro-
ject time managementa snap. We are now making
plans to use dBASE Il in handling the special pro-
motions and manpower analyses critical to our
day-to-day management.

“dBASE Il made an immediate and sizeable
impact on the efficiency of our operation.”

The real kicker.

“Recently, we hired a custom systems house
to develop a long-range computer program for
The Boston Ballet. Without prejudice, they came
back and said the new system should be based on
dBASE 11

dBASE II can provide you with virtuoso per-
formance, regardless of your application.

Formore about dBASEII, contact Ashton-Tate
today. 10150 West Jetferson Boulevard, Culver City,
CA90230.(800)437-4329, ext. 217 . In Colorado
(303) 799-4900. In the U.K. (0908) 568866.

ASHTON ‘TATE
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dBASE Il is a registered trademark of AshtonTate.
Suggested retail price for dBASE Il is $700.
© AshtonTate 1984
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INPUT/0UTPUT TECHNOLO

25327 Avenue Stanford, Unit 113, Valencia, CA 91355 ¢

i
[
L]

-

% .

Y, INC.
[BOS5) 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 I/0 Processor. In-
terface Activity Modes for Controller-in-
Charge, Controller Assigned or Terminal
Bus Slave, and all Interface Functions are
handled transparent to Host System CPU
through an on-board CPU and DMA con-
troller. User Friendly operation.

AET, P/N 52748-800-102

RGEBE 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
imput. Plus more ...

A&T, P/N 62748-300-101

12-BIT A-D-A CONVERTER
BOARD

8 Channel A-D: 12 micraosec. Conversion,
S50KHz Sample Rate, Programmable
Gains, Offset and Diff./Single Modes.

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

AET, P/N 52748-900-101

BAR CODE PROCESSOR BOARD

The BarTender is a stand-alone /O Pro-
cessor that reads and prints most commaon
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with b!at.t.er*y‘
Extensive documentation and software,

AET,528748-500-101 Without Wand
AE&T,52748-500-201 With Wand

PERIPHERAL SUPPORT
BOARD

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three 8-Bit Parallel Ports, three Timers,
Real Time Clock/Calendar and Response
Programmable Interrupt Controller. Small
Proto Area with +5 and +12v.

AET, P/N 5274B-150-101

MULTI-PURPOSE
PROTOTYPING KIT

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

P/N 52748-450

ALSO AVAILABLE: MULTI-FUNCTION 1/0 BOARD, SMART PROTOTYPING KIT, 128Kx8/64Kx16 STATIC RAM MODULE
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code called “‘action,” which is used to
vector into a rather large case state-
ment. The PDL for this state machine is
described in Listing 1 of Part 3.

The listing for the level 2 module
has been submitted to the SIG/M li-
brary. Two procedures, Decode and
Finite _State__Machine, comprise the
implementation code of the above PDL.
Decode takes apart the control field of
the frame and assigns a value to event,
which is used to index into the state-
event table. Finite_ State_ Muachine is
the procedure that manipulates the state
table and maintains control over the
other index, “state.”” This variable may
or may not change, but it accurately re-
flects the current state of the machine.
The operating system may also feed
events to the machine by changing the
event index (i.e., T1 Timeout).

The implementation details of
managing the various events have been
left as an exercise, since they are not
really important for understanding level
2 functioning. (Hint: I recommend a
FIFO event queue to maintain an order-
ly transition of events).

The other procedures in the level 2
module manipulate the frame in some
fashion or respond to a given event
based on the X.25 specification. Next,
let’s consider the hardware for the X.25
specification.

82173 HDLG protocol controller

The 8273 is a protocol controller
chip that has the specialized features
needed for X.25 level 1 implementation.
In addition, it has a frame-level com-
mand structure that is really quite easy

to use. This command structure is due
to the dual-processor architecture
unique to this chip. The block diagram
of the 8273 is shown in Figure 1, and is
divided into two parts: a CPU interface
and a modem interface.

CPU interface. To me, one of the
most important criteria in hardware
choices is the ease with which compo-
nents may be connected together to
make a functioning system. The 8273 is
no exception, and requires very little ef-

fort to hook it up to a DMA controller
and CPU. Intel publishes The Peripher-
al Design Handbook, in which there is a
comprehensive applications guide with
software and hardware examples. It is
not my intention to reproduce all of the
application notes; but the highlights I
give should be sufficient to get the chip
operating.

One of the key features of the CPU
interface is the command structure.
Having received and executed a com-
mand, the 8273 returns the results in

CBSY CBF CPBF CRBF

R<INT TxINT RxIRA TxIra

Tx Interrupt Rslt

Rx Interrupt Rslt

Tx Interrupt

Rx Interrupt

Connand Result Buffer Full

Connand Parameter Buffer Full

Connand Buffer Full

Connand Busy

Figure 4. 8273 handshake status registers.

Menu System for CP/M

CPMenui o anr i s T $50
A menu system for Z80, CP/M systems - a single
keystroke chains to another menu or execules 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 .. ... $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 II and MDZ/OS hard
disk systems.

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

baZic® forCPM ..................... o .. $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-ASCIl-to-
baZic conversion utility. Requires Z80 processor,
CP/M, MP/M or TurboDos.

NorthStar DOS-to-CP/M Transfer Utility:
COPYALL® ...ciscvmadmbushimmsmsmsioe $75
Converts programs and data files from NorthStar
DOS disk format 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, Qil/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
544 disk formats.

Quantity discounts available. For more informa-
tion contact:

Roy Robertson, VP Marketing ,
Micro Mike’s, Inc. M@g :
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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SPEED UP
PROGRAMMING
g With...

B PACKI: Building Blocks |  Object
250 Functions: DOS, $99
Printer, Video, Asynch Source

$149

Object
$149
Source
$Call

Object
$149.
Source
$Call
Object
$129
Source

- [} 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 II
100 Functions: Dates,
Text Windows,
Data Compression $Call

[ PACK 5: Mathematics | Object
35 Functions: Log, Trig, $99
Square Root Source
: $Call

B PACK 6: Utilities | Obiject
35 Functions: Archive, DIR ~ $99
Manipulation Source

$Call

NOTE: Above Packs for Microsoft ™ and
Lattice™ C Compilers on IBM PC/XT ™

To Follow: Graphics, Advanced Math, Other
Compilers and Hardware

Prices above for single user, multi user

license available

Credit cards accepted ($7.00 handling/Mass.

add 5%) :

" SOfTWﬂPIE
HORIZONS
[ |r|c

165 Bedford Street
Burlington, Mass. 01803
(617) 273-4711
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one of the seven registers. Figure 2 de-
scribes the registers and the meaning of
each bit.

In addition to its command struc-
ture, the 8273 supports interrupt lines
for both the transmit and receive sides;
these indicate that the transmitter has
completed a frame, needs another byte
to transmit (in a non-DMA environ-
ment), has received a frame, or has an-
other byte to store in a buffer (again, in a
non-DMA environment). The DMA
control lines allow this device to be used
in a full-duplex manner. In a DMA en-
vironment, the 8273 handles all the re-
quests and block length counting. All
that is necessary to do.is to provide the
DMA chip with the address of the infor-
mation field or buffer where the infor-
mation field will be placed.

To use DMA or not is up to the de-
signer. The 8273 chip will operate in an
all-interrupt environment; however, if
speed and data bandwidth are needed,
then DMA is a must. Remember, the
CPU must take over when DMA is not
provided, and this slows down process-
ing on a real-time basis. At modem
speeds of 1200 baud the software over-

head is insignificant, but at 19,200 baud
or more the CPU may not be able to
keep up.

Modem interface. This part of the
8273 provides two services: modem con-
trol and serial data timing. The modem

control block provides both EIA-com-
patible control lines (Data Terminal
Ready, Clear To Send, etc.) and a regis-
ter to reflect the state of all the modem
control lines. Figure 3 illustrates these
registers and what the various bits indi-
cate. If the *CTS goes inactive while a
frame is being transmitted, the frame is
aborted and the CPU interrupted; and |
the interrupt results show that the rea- |

LISTING 1
const
datalength = 140; {wvaries with quality of 1link}
framesize = 30; {varies with size of memoryl
type
frame_ptr = integer;
frame_block = record
fwd,
bwd : frame_ ptr;
info : (good_xmit,bad_xmit,aborted xmit]);
msg_len : integer;
addr,
cntl : byte; :
data_block : array [L0..datalengthl of byte
ehdj
var
frame : arrayll..framesizel of frame_block;
LISTING 2
type
queuve_block = record
head,
tail,
count integer
end;
var

tx_queve,
rx_queuve,
ack_pending :

queue_block;
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he Most Affordable Disk Makg
in the Universe

Dlsk Maker Il shown
with opt. drives

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" DSDO disk drive, one 48 tpi 5% " DSDD disk
drive, 6 MHZ Z80B, B4K 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-1l communica-
tions software.

The more disk formats you work with, the more our Supported with comprehensive, easy-to-read manual,
Disk Maker™ system saves time and money by reading  software updates ($25.00, all formats in revision), and  and comes with S-100 controller board, one 48 tpi
additional drives and hard disk options.

Disk Maker“‘
prices from

$1,495

Download fast read over 100 formats easily, reformat rapidly

Disk Maker | runs as a peripheral with an S-100 system

DSDD 5% disk drive, dual drive cabinet and power
supply, cables and Disk Maker software. 96 tpiand 8"
drives are optional.

New
GenNnerRaTION
sYsTemMms

1800 Michael Faraday Drive, Suile 206, Reston, VA 22090
(703) 471-5598 Order Line: (B00) 368-3359 Dealer inquiries welcomed
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son was a *CTS failure. The *CD line
works in similar fashion. The engineer
has complete control over the outside
environment by handling these
exceptions.

To provide serial data timing, the
data is synchronized by the transmitter
and receiver clocks. Usually these
clocks are provided by synchronous
modems, but the 8273 has internal
phase-lock loop (PLL) circuitry to al-
low the use of low-cost asynchronous
modems. To use this PLL, a clock that
is 32 times the data rate must be applied

to the *32xCLK pin.

This clock provides the interval at
which the PLL samples the incoming
data, and is used, along with the re-
ceived data, to provide an output pulse
at the *PLLout pin. This pulse is posi-
tioned at the nominal center of the re-
ceived data bit cell and may be used by
RxC and/or TxC inputs to supply the
data timing. When the receiver goes idle
after 15 one’s, PLL pulses are generated
at 32-pulse intervals of the 32xCLK.
This feature allows the PLL pulses to be
used as a transmitter or receiver clock.

To ensure PLL lock, Intel recom-
mends the use of NRZI data encoding
of the data. This ensures that, within a

Thank
.Heaven
~ We got a
/" QGuardian

/ Angel™

/ /’
9

“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
f 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, " s »
| Buellton, CA

93427,
(805) 688-2047.

Guardian Angel”, with LED power stalus
indicator, automatically sateguards data
from blackouts, brownouls for jus! §495.
New 800 watts “POWER ANGEL:
Sfor large micro and minis or
multi-user systems.
Call for complete details.

RHELECTRONICS, INC.

*Patents pending, UL hsted, FCC approved, 240V/ 50 Hz
version avalabie. Dealers and OEM inquiries invited.
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frame, data transitions occur within five
bit times (zero-bit insertion). Intel also
recommends the use of preframe SYNC
characters to make sure that the PLL is
at nominal center in time for the open-
ing flag. The 8273 has a command for
this mode that supplies the necessary
SYNC character. There is an additional
feature in using this method of encod-
ing. With phase encoding of data, and
through the use of the internal PLL,
data rates of 9600 baud may be fed
through a 1200-baud modem and be re-
ceived, thus maximizing the transfer
rate.

Programming the 8213

Because of the internal processor
architecture of the 8273, the software
drivers take on the form of interproces-
sor communication, in that they per-
form the handshaking involved through
the use of a status register. Additionally,

software interfacing takes place in three
phases: command, execution, and result.

Command phase. The command
phase of the 8273 is entered by writing a
command into the command register.
The procedures write__command and
write__parameter in Listing 2 illustrate
how this information is written. Figure
4 illustrates the handshake status regis-
ter and indicate the meaning of each bit.
Note that the CBSY and the CPBF bits
of the status register are used to make
sure the commands and parameters are
not overwritten.

If a command is issued while the
CBSY bit is 1, the previous command is
lost. Since both the receiver and the
transmitter use the same command reg-
ister, it is important to use CBSY as a
semaphore to prevent the receiving pro-
cess and transmitting process from en-
tering the command sequence at the
same time.

Execution phase. During this
phase, the operation specified by the
command written in the command
phase is carried out. If DMA is used,
there is no CPU involvement. However,
if the 8273 is interrupt-driven without
DMA, the appropriate interrupt line is
raised, and the interrupt routine must




We have the whole package you need
to add a hard disk to your IBM PC or
compatible. Our half-height 10 and 20
megabyte drives have the lowest
current draw in the industry. Unlike
most aftermarket hard disks ours can
“boot” direct from the hard disk. No
software patches, or drivers to install
just a copy of IBM PC DOS 2.0 or 2.1.

1dirfully Easy with the popular
Idir menu driven “visual shell”
software. It replaces complicated DOS
commands with menus that allow you
to just point at what you want to do.
Help files explain DOS commands and
give you on-line advice when you
need it. ldir takes the wonder out of
the tree structured subdirectories so
useful in organizing a hard disk. _

Hard Problems like excessive
current draw and heat have until now
been unsolved problems with
aftermarket hard disks. Most drives
draw lots of power. If your PC has
many expansion boards in it, power to
run a hard disk is probably not
available. Hard disks have also been
easily damaged by vibration and
movement. And of course the problem
any non-IBM product must face,
compatibility with the IBM PC. We
have tackled all these problems and
come up with the best solutions
available at any price.

Cool & In Control with half-height
drives so efficient they draw the same
amount of power as a floppy disk
drive. This means a minimum of heat
inside your PC with more power avail-
able for expansion boards. The
controller uses LSI

technology to provide

fewer components,
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the IBM XT.
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1dir Directory System Included

The Portable Plus is 10 or 20
megabytes to go. In fact, the drives

we use have been selected by several :

computer makers for use in their
portable computers. Their plated
recording media helps withstand
vibration, and allows the drive to be
used at any angle.

Total Compatibility is a necessity.
Our hard disks have the ability to boot
directly from the hard disk. Check
around. very few aftermarket systems
can. In fact, all you need is a copy of
DOS 2.0 or 2.1 and you are ready to
go. no software drivers to install, or
DEBUG patches to apply.

Why Buy From Us? It's simple
really. Better value, and no hassles.
You see, the price advertised is the
whole price. No extra for freight,
credit cards. COD fees. or insurance.
Perhaps the best part is if you have a
question you deal direct with Qubie’.
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determine whether or not the interrupt
signals the end of the execution phase or
is a data transfer request. The status reg-
ister provides the clue as to why the in-
terrupt took place. If the TxIRA (trans-
mit interrupt result available) or
RxIRA (receive interrupt result avail-
able) bit is set, the execution phase has
been terminated and the result register
must be read to determine the success of
the operation. If the bit is 0, the inter-
rupt was for a data request.

Result phase software. During this
phase, the 8273 notifies the CPU that

the operation was carried out with suc-
cess or failure. The results are provided
in the result register. The driver for the
result phase must check to see if either
TxIRA or RxIRA is set, then read the
results into some buffer. The interrupt
flag remains high until all the results are
read, so that it may be used as a loop
variable to make sure we read all the re-
sults. Otherwise, the interrupt bit (and
line) will remain high and we will miss
new interrupts. Procedures Tx_ 8273
and Rx__8273 are the interrupt drivers
operating the 8273 during this phase.

Module 118273

L1__8273 is the library of proce-

CPIM-80 C Programmers . . .

Save time

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

possible!

If you're a C language
programmer whose patience is
wearing thin, who wants to spend
your valuable time programming
instead of twiddling your thumbs
waiting for slow compilers, who
just wants to work fast, then it's

time you programmed with the
BDS C Compiler.

BDS C is designed for
CP/M-80 and provides users with
quick, clean software
development with emphasis on -
systems programming.

BDS C features include:

e Ultra-fast compilation, linkage and
execution that produce directly
executable 8080/Z80 CPM command
files.

* A comprehensive debugger that
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.

source code.

Plus...

« A 120-function library written in both * An attractive selection of sample
C and assembly language with full

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

programs, including MODEM-
compatible telecommunications,
CPIM system utilities, games and
more.

* A nationwide BDS C User's Group
($10 membership fee — application
included with package) that offers a
newsletter, BDS C updates and
access to public domain C utilities.

Reviewers everywhere have
praised BDS C for its elegant
operation and optimal use of
CP/M resources. Above all, BDS C
has been hailed for it's remarkable

fast as its closet competitor
(benchmark for this test was the
Sieve of Eratosthenes).

"I recommend both the

Don’t waste another minute on
a slow language processor. Order
your BDS C Compiler today!

jon C Package (two 8" SSDD disks,

speed.

BYTE Magazine placed BDS
C ahead of all other 8080/280 C
compilers tested for fastest

object-code execution with all Eome ol U’j’ﬂfﬂ"m“ : e
available speed-up options in use. Software Report Card BDS C is designed for use with CPIM80
In addition, BDS C's speed of “... a superior buy ..." operating systems, version 2.2. or higher. It is
compilation was almost twice as Van Court Hare not cumrently available for CPIM-86 or MS-
in Lifelines/The Software
Magazine
BD Software, Inc.
P.O. Box 2368
- Cambridge, MA 02238
(617) 576-3828

and the imp
by BDS very highly.”
Tim Pugh, Jr.
in Infoworld
“Performance: Excellent,
Documentation: Excellent

181-page manual). $150

Free shipping on prepaid orders inside
USA.

VISA/MC, COD's, rush orders accepted.
Call for information on other disk
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dures needed for implementing level 1
of the X.25 protocol. As in Listing 1,
only the procedures necessary for level 1
operation are listed; everything else is
referenced as external. Procedures
Write__Command and Write__Param-
eter have already been discussed in de-
tail. I will now describe the remainder of
the procedures.

Start__Rx. This procedure initial-
izes the current frame pointer with the
address of the part of the frame block
that will be filled in during a receive op-
eration. The DMA controller is given
this address and the length of the frame
information field minus 1. The 8273 is
initialized for general receive, and the
parameters written to the device are the
low and high byte of the count of bytes
to receive. The DMA device is un-
masked and the procedure exits.

Init__8273. This procedure initial-
izes the 8273 on power-up. The device is
reset by writing a 1 to the reset port, and
then, 10 ms later, writing a 0. Other
commands written during this proce-
dure set up the desired operating mode
of the 8273.

L1_Xmit_ Frame. This proce-
dure is the interface between the level 2
and the level 1 modules. The frame to be
transmitted is indexed by the
Tx_ Index parameter. The address of
this frame is set in Tx__Ptr, which is
used to intialize the DMA device for
transmit. In order to start frame trans-
mission after the DMA device has been
initialized, the procedure writes the ap-
propriate command to the 8273, fol-
lowed by the length of the frame.

Tx__8273. Upon acknowledging
the transmit interrupt, the procedure
tests the status register to see if the inter-
rupt results are ready to be read from
the results register. The procedure reads
the results to determine the nature of
the interrupt. In a non-DMA mode,
code at this point would determine if
this interrupt occurred in execution
phase rather than result phase and, if so,
would feed the 8274 another byte to
transmit. The results are analyzed to de-
termine if the frame transmission was
good (the operating system is notified)
or bad (the error handler is notified).

Rx__8273, This interrupt proce-
dure is called upon completion of a,
DMA read into buffer memory. As in
the transmit procedure, the interrupt re-
sults must also be read into a buffer.
Three result bytes describe frame status
(good, bad CRC, etc.) and two bytes
give frame length. As there is a possibili-
ty that device failure may trigger this in-
terrupt, there is a loop counter which, if
decremented to zero, calls an error han-
dler in the operating system.

In a non-DMA environment, the
interrupt procedure would determine if




The Cost Efficient
EPROM
Programmer

$995.00

COMPLETE
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Dealer inquiries welcome.
FUNCTIONS:

DISPLAY:

* Bright 1” high display system

* Progress indicated during
programming

* Error messages

KEYBOARD:

* Full travel entry keys

* Auto repeat

¢ llluminated function indicators

INTERFACE:

* RS-232C for data transfer

* 110-19.2K baud

* X-on X-off control of serial data

.
.

Fast and standard programming
algorithms

Single key commands

Search finds data strings up

to 256 bytes long

Electronic signatures for easy
data error |.D.

“FF” skipping for max program-
ming speed

User sets memory boundaries
15 commands including move,
edit, fill, search, etc. functions
Extended mode reads EPROM
sets

Shown in lest mode.

GENERAL:

Stand alone operation, external
terminal not needed for full
command set

* Total support
e 28 pin sockets
* Faulty EPROMS indicated at

® e o 0o o 0 o

socket

Programs 1 to 128K devices
Built in diagnostics

No calibration required

No personality modules to buy
Programs new CMOS EPROMS
Printer interface option
Complete with 128K buffer

ALSO AVAILABLE FROM SCC:
The Cost Efficient Erasing Units
FIVE TIMES THE CAPACITY OF OTHER UNITS, FOR LESS THAN $200!
FEATURES INCLUDE: Three Models Available:

* Unigue wave design * Affordable and economical EUA156...over 150 chips

* Efficient bulb design * Portable, easy 1o use $1 95 00

* Allsteel, heavy duty design * EPROMS .

* Quick erasure time  Micro computer EU-312...over 300 chips

* Efficient ® Industrial design

* Reliable * Production environment ready $359'95

* Safe * Timer included EU-1050...over 1000 chips
(EPROM or Micro Computer)

CALL!

QUICK DELIVERY ON ALL PRODUCTS!
FOR FURTHER INFORMATION ON SCC’s COST EFFICIENT PROGRAMMERS AND ERASING UNITS CALL

SOUTHERN COMPUTER CORPORATION

3720 N. Stratford Rd., Atlanta, GA 30342, 404-231-5363
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Eco-C Compiler

Release 3.0

We think Rel. 3.0 of the Eco-C Compiler is the
fastest full C available for the Z80 environment.
Consider the evidence;

Benchmarks*
(Seconds)

Q/C

Benchmark

e e e S
*Times courtesy of Dr. David Clark
CNC - Could Not Compile
N/A - Does not support floating point

We've also expanded the library (120 func-
tions), the user's manual and compile-time
switches (including multiple non-fatal error
messages). The price is still $250.00 and
includes Microsoft's MACRO 80. As an option,
we will supply Eco-C with the SLR Systems
assembler - linker - librarian for $295.00 (up to
six times faster than MACRO 80).

For additional information,

call or write. g . ‘

gﬁ (317) 255-6476 @

6413 N. College Ave. ® Indianapolis, Indiana 46220

Professional tools
for the software
developer and

business
system user.

MORNING STAR SYSTEMS, INC.

ProLibrary
Professional C Compiler Tools

These tools go beyond access to 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 execufion 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 buttons and
graphic/mono icons. Mouse and light
pens supported. Run-time access by LINK
library or by interrupt function.

ProLibrary (includes Source) . . . . $200.00

ProBaloh - o e $200.00
ProSoreen ... .u.oi i, $300.00
ProScreen (with C Source) ...... $450.00
MicroSoft C Compiler ......... $400.00
Laftice C Compiler............ $400.00

Shipping & Handling Additionall VA Residents
4% Sales Tax/ MC/VISA COD/ Check-OK

(703) 425-6422

Dealer Inquiries Welcomed

MORNING STAR SYSTEMS, INC.

9202 Alyssum Way
Annandale, VA 22003
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*Except Comﬂmdm'e 64 CP/M

= Order Your Copy of TURBO PASCA]f VERSION 2.0 Today

Choose One (please add $5.00 for ship-
ping and handling for U.S. orders. Shipped
UPSs)

_____ Turbo Pascal 2.0 $49.95 + $5.00
Turbo Pascal with 8087 support
$89.95 + $5.00

_ Update(1.0to 2.0) Must be accom-
panied by the original master $29.95
el $5.00

i Ml Update (1.0 to 8087) Must be

accompanied by the original master
$69.95 + $5.00

1-800~255-8008
1-800-742-1133

Dealer & Distributor Inquiries Welcome 408-438—8400 :

Check Money Order ___
VISA ___ Master Card

Card #: ___
Exp. date:

B BORLAND

B INTERNATIONAL

Borland International

4113 Scotts Valley Drive
Scotts Valley, California 95066
TELEX: 172373 F9

My system is: 8 bit 16. b'it ol
Operating System: CP/M 80 ___
CP/M86__. MSDOS ___ PCDOS___

‘Computer:

Disk Format:

Please be sure model number & format are correct.

Name:

Address:

City/State/Zip:

Telephones i Beeo il e o f w80 e ey Wi il
California residents add 6% sales tax. Outside U.S.A. add $15.00 (If

outside of U.S.A. payment mustbe by bank draft payablein the U.S.
and in U.S. dollars.) Sorry, no C.0.D. or Purchase Orders.
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the interrupt took place because there is
another byte to read or because the
frame reception has ended. If the for-
mer, another character would be read
into a buffer and the routine would exit.

The final part of the interrupt pro-
cedure determines the nature of the re-
sults and reinitializes the DMA for the
next frame. In the event of a full queue
condition, a local frame is used to pre-

frame previously received. As the error-
handling portion of level 2 will take care
of any out-of-sequence frames, it does
not matter if this local buffer is over-
written. The frame is ignored by higher
levels if read into this local buffer. The
procedure Start__Rx is called to reini-
tialize the DMA, and the results of the
interrupt are sent to the operating
system.

Part 3 of this series, which will cover
the use of the WD2511 chip to imple-
ment X.25 communications protocol,
will appear next month.

Eric L. Beser, 2509 North Calvert St.,
Baltimore, MD 21218

® Much faster than other microcomputer Lisps. » Long integers (up to 611 digits). Selectable radix  True dynamic
vent the 8273 from overwriting a good |

WALTZ LISP™

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

Waltz Lisp is @ very powerful and complete implementa-
tion of the Lisp programming language. It includes
features previously available only in large Lisp systems. In
fact, Waltz is substantially compatible with Franz (the Lisp
running under Unix), and is similar to MacLisp. Waltz is
perfect for Artificial Intelligence programming. It is also
most suitable for general applications.

character strings. Full string operations including fast maiching/extraction. e Flexibly implemented random file access.
 Binary files.  Stondard CP/M devices. » Access to disk directories. ® Functions of type lambda (expr), nlambda
(fexpr), lexpr, macro. * Splicing and non-splicing character macros. * User control over oll aspects of the interpreter.
* Built-in prettyprinting and formatting facilities. » Complete set of error handling and debugging functions including
user programmable processing of undefined function references. ¢ Virtual function definitions. * Opticnal automatic
loading of initialization file. ® Powerful CP/M command line parsing. * Fast sorfing/merging using user defined

illustrative examples).
Version 4.4
RO ODE:  *ianuslionly: $30 {rafundablewi srdar). Al
formats add $15.

15930 SW Colony PI.
Portland, OR 97224

Unix* Bell Loboratories.
CP/M* Digital Research Corp

comparison predicates. * Full suite of mapping functions, iterators, etc. ® Assembly language interface. » Over 250
functions in total. « The best documentation ever produced for a micro Lisp {300+ full size pages, hundreds of
Waltz Lisp requires CP/M 2.2, Z80 and 48K RAM (more recommended). All common 5"
and 8" disk formats available.
169" |
(Now includes Tiny Prolog
(TM) wr?hen in Waltz Esp.)
— foreign orders: add $5 for surface mail, $20 for
PHERNATIONA airmail. COD add $3. Apple CP/M and hard sector
Call free l -800'I-I P-4ooo Dept. #10
In Oregon and outside USA call 1-503-684-3000
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=
The Tools
You Need

| Now the Applications Pro-
grammers Toolkit provides
everything you need to in-
orease your C programming
productivity.
¢ File Handlers
sDirect
*Keyed
Generic Terminal Driver
String Handling
String Math
o) Report Generator
s ° YIFO Que Routines
* Source Code
¢ Tutorial & more.
K&RVersion............800 \
BDSCVersion............ 380
ManualOnly......... .... B0
(C.0.D. Orders - No Credit Cards) {§

Call: (502) 566-9093

Ask for A.P.T. or Send Check To:

L. G. Software {
Box 283, Louisville, KY 40801

o | (W] -
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USING?.. . BUYING?.. UPCRABDING?...
D | A GRAPHICS PACKAGE FOR YOUR PC

il -t L M You have to create graphs and charts to tell a story. Your needs vary

from financial statements 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 busi-
ness or professional user with little technical or
statistical knowledge, using or planning to purchase a graphics pack-
age. You'll find out what charts are available to you. . .what data works
best with each chart...what hardware options you have...and a compar-
ison of the four leading software packages that will best meet your needs.

Author Corey Sandler gives you clear and non-technical introductions to
graphics theory and statis-
tics, making this seemingy [ CREATIVE COMPUTING PRESS
impossible task, easy. | DepartmentNZ3C, 39 East Hanover Ave., Morris Plains, NJ 07950

If you've been contem- Please send me _____ copies of DESKTOP GRAPHICS FOR THE
plating buying a new graph- [BM PC: PRINTERS, PLOTTERS, CHARTS AND GRAPHS at $14.95* plus
Ics package or you just want | $2.00 postage and handling ($5.00 outside USA) each. [tem #60-7.

to do more with your cur- | Payment Enclosed 5. _* Residents of CA, NJ and NY
rent package, this book is IState add applicable sales tax.

for youl!
I ChargeMy: [J AmEx [] MC [] Visa
For faster delivery, | cardNo. Exp. Date
PHONE TOLL FREE I
9am-5pm E.S.T.: M./ Mrs. / Ms.

1-800-631-8112
(In NJ 201-540-0445). | Address

Also available at your local I City/State/Zip
bookstore or computer store.

print full name I

[] Please send free catalog.




TurboDOS, by
its nature, is
aiso a network

operating system.

by Tedd Kurts
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**n working with TurboDOS
users on a daily basis, I have
observed many of them at-
tempting printer configura-
tions, only to find their ef-
forts unsuccessful. The
problem appears to stem

e from a lack of understandmg
of the prmter networking concepts in-
volved. This article will outline the steps
necessary to configure a TurboDOS sys-
tem with one or more printers.

There is a radical difference be-
tween CP/M or MP/M systems and
TurboDOS. No printer drivers (or only
skeletal examples) are supplied with a
CP/M or MP/M as purchased from
Digital Research, Inc. The user must
write his own drivers and integrate
them into the I/O section of the operat-
ing system; he must therefore be a com-
petent assembly language programmer
and understand the workings of the
CP/M BIOS or MP/M XIOS. Turbo-
DOS, on the other hand, comes with
several printer drivers for various meth-
ods of handshaking; these are assembled
in relocatable format and need only be
linked to the body of the operating sys-
tem by means of the GEN utility (also
supplied). For fine tuning, parameter
files can be created or modified with a

simple text editor. Thus, the person who
“generates” a bootable system from the
modules supplied in relocatable form
need not be an assembly language pro-
grammer, though he must understand
what functions the drivers and parame-
ter files perform, and how to modify
them to meet his needs.

The procedure falls into the follow-
ing steps:

® Determine the handshaking re-
quired by your printer(s) and select the
appropriate driver module(s).

® Determine the baud rate to be
used and create a corresponding patch
in a parameter file.

® Assign the printer to a spooling
queue by a patch in a parameter file.

Examples will be given, showing
exactly how to perform these steps.

Printer handshaking and cabling

To determine what handshaking
protocol should be used (and conse-
quently which driver module to select),
consult your printer manual. The most
commonly used methods are hardware
handshake, sometimes called CTS
(Clear to Send) protocol; XON/XOFF
protocol; ETX/ACK protocol; or a
combination of hardware handshake
and one of the other two. All of these
can be used with serial printers; a spe-
cial form of hardware handshake, stan-
dardized by Centronics, is generally




used for parallel printers.

When hardware handshaking is
used on an RS-232 serial channel, only
three conductors are required: the data
line (from computer to printer); a con-
trol signal line; and the signal ground
line. The printer accepts characters un-
til its buffer is about three-quarters full;
it then turns off the control signal. The
computer must be able to detect this sig-
nal and stop sending until the printer
turns the signal on again when the buff-
er is nearly empty. The control signal
chosen is usually DTR (Data Terminal
Ready, pin 20) or RTS (Request to
Send, pin 4), but some printers use other
signals. This is the industry-preferred
protocol, for several reasons: 1) only
one data channel is needed; 2) it is a
hardware handshake and therefore the
driver is simpler and takes less CPU
time; 3) a cable disconnection during
printing does not cause loss of data.
When the cable is reconnected, printing
picks up where it left off.

When XON/XOFF protocol is
used, two data channels are required:
one from computer to printer, the other
from printer to computer. The printer
accepts characters until its buffer is
nearly full, and then sends the ASCII
character XOFF (11 hex) to tell the
computer to stop sending; when the
printer is ready to accept more charac-
ters, it sends the ASCII character XON
(13 hex).

When ETX/ACK protocol is used,
two channels are again required. The
computer sends a fixed number of char-
acters to the printer (amounting to
about 75% of the buffer capacity) fol-
lowed by an ETX (End-of-Text, 03 hex)
character; it then waits until it receives
an ACK (Acknowledge, 06 hex) char-
acter from the printer.

Both XON/XOFF and ETX/
ACK can lose data in the event of a ca-

i
SINGLE NODE
(MASTER OR SLAVE)

Printers
A—local printer {1}
DIRECT
B-—local printer {2}
to queue A
C—ilocal printer (3}
to queue B

ble disconnection. For this reason, they
are sometimes combined with a hard-
ware handshake.

If the printer can use more than one
of these protocols, selection is done by

Parameter files
can he created
with a simple
text editor.

setting switches or placing jumpers on
the circuit board.

Care must be taken to see that the
cable connects the correct pins of the
RS-232 connectors at each end. Devices
designated DTE (Data Terminal Equip-
ment) send data on pin 2 and receive it
on pin 3; devices designated DCE (Data
Communications Equipment) receive
on pin 2 and send on pin 3. Thus the ca-
ble connecting a DTE device to a DCE
device has corresponding pin numbers
connected. If, however, both devices are
DTE or both are DCE, then the cable
connecting them must have pins 2 and 3
at one end connected to pins 3 and 2 at
the other. Also, if the control signal ap-
pears on (say) pin 14 at the printer but is
required on pin 20 at the computer end,
the cable must have this cross connec-
tion also.

Printer drivers -
For each of the protocols described
above, TurboDOS has a corresponding

SERIAL
CTS HANDSHAKING ¥t
9600 BAUD &

SERIAL ETX/ACK
HANDSHAKING
4800 BAUD

SINGLE NODE
(MASTER OR SLAVE)

SERIAL XON/XOFF
HANDSHAKING
0 BAU

Printers

A—iocal printer (1)
1o queue A

B—iocal printer (2)
1o queue B

C—Ilocat printer (3)
1o queue C

driver. The most common ones are des-
ignated LSTCTS.REL (CTS hardware
handshaking; LSTXON.REL (XON/
XOFF protocol); LSTETX.REL
(ETX/ACK protocol); and
LSTCEN.REL (a Centronics parallel
printer driver used mainly in TeleVideo
implementations). Less common are
LSTPAR.REL, the driver for a stan-
dard Centronics parallel printer; and
LST300.REL, a simple, slow-speed,
teletype-like serial driver. This has no
provision for error detection and relies
on the printer being able to keep up with
the transmission rate. One or more of
these drivers is placed in the *.GEN file
of the appropriate server or satellite pro-
cessor when the GEN program is run to
generate the system.

Setting printer baud rates

After determining handshaking
and selecting the appropriate driver
module, the baud rate should be
checked against the default value for
that driver. If some rate other than the
default is desired, use a text editor to
modify the appropriate patch point in
the .PAR parameter file containing
global symbolic patches for the node.
Examples of symbolic patch points are
shown in Listing 1.

Print spooling
. The two print modes are either
spooled or direct. In most multiuser
applications, spooled printing is pre-
ferred over direct. When a file is
spooled, TurboDOS creates a print file
on the disk. When the print job is done,
TurboDOS will queue the print files for
de-spooling in a first-in-first-out
(FIFO) manner. Print file de-spooling
is a background process that is done

automatically.
The de-spool printer assignment ta-
ble (DSPPAT), in the module LSTTBL,

SERIAL XON/XOFF
] & CTS HANDSHAKING

OTS HANDSHAKING
9600 BAUD
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Continued from page 107

is an array of 16 bytes (for printers A-P)
that defines the queue assigned to each
printer. Positions 1 through 16 in the ar-
ray correspond to printers A-P, respec-
tively. The hex value (O1h-1, corre-
sponding to printers A-P) found at each
position in the array defines the queue
to which that printer is assigned. A val-
ue of 00 indicates that the printer is off-
line. The default value (01) assigns all
printers to queue A. A de-spool assign-

ment table looks like this:
DSPPAT = 01,01,02,02 ;Printer A
;to queue A,
iprinter B
;to gueue A,
:C to B,
;0 to B, setc.
The files created by the spooler de-
fault to the system drive. To change the
default, you may patch the symbol
SPLDRYV in the module LCLTBL, as

follows:
SPLDRV = OFFH ;0OFFH is default

;for system drive.
;Hex value

;of 0-F

to specify spool
;drive of A-P.

The print mode for a local user is
determined by the symbol PRTMOD,
located in module LCLTBL. The de-
fault value is 1, which specifies spooling.
To change the default, patch PRTMOD
as follows:

PRTMOD = 1 ;1 is default for
;spooling. Hex values
;0=direct, 2=print to
,console.

Print spooling

A print queue is a list of print jobs

SERIAL CTS

 \ o9600BAUD

¥,
. HANDSHAKING

awaiting de-spooling. The queue assign-
ment table (QUEAST) defines which
queues of A-P are local, remote, or
invalid. Also specified are the network
addresses for each remote queue.

TurhoDOS, by

its nature, is

aliso a network
operating system.

QUEAST =

00, (0000),
OFF, (0000) ;Queue A
;local--1st 3
;bytes zero
;Queue B
vinvalid--1st
;byte OFFH

The patch symbol QUEPTR in module
LCLTBL specifies initial queue or
printer assignments. If print mode is
spooled, this symbol specifies a queue
assignment. If print mode is direct, this
symbol specifies a printer assignment.

QUEPTR = 1 ;1 is default., Hex
;values of 01-10
;represent
;assignments
;of A-P. 0 signifies
;N0 queue or printer
;off-line.

Printer assignment

There are two classes of printers in
a TurboDOS network: local and re-
mote. The printer assignment table is

SERIAL ETX/ACT
HANDSHAK!NG
4800 BAUD

e ;
#iHS”\“ NODE y o | SECONDNODE } S ‘THIRD NCDE FOURTHNODE FIFTH NODE (SLAVE 4)
(MASTER PROCESSOR) ; (SLAVE 1) . (SLAVE 2) {SLAVE 3) ;
| Printers Printers Printers Printers Printers
| A—local printer (1) A-~-local printer (3) A—local printer {4} A—remote printer (1) No printers assigned sc this |
; 1o queue A o queue A toqueue A to queue A slave defaults to the
| B-local printer (2) B—remote printer (3) B—remote printer (2) MASTER VALUES.
.| toqueueB  loqueue B to queue B :
| G—remote printer (3} : E—local printer {5) - - A—remote (1) toqueue A | =
- © toqueueC ~ DIRECT | B—remote (2} to queue B ]
| D-—remote printer (4) - C—remote {3} to queue C
- loqueueD 1 & D—remote {4} 1o queue D :
e = — ~ il Ne———— —r e i
3. Remote printer networking
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B SERIAL XON/XOFF

‘H
Bl HANDSHAKING e
\ 1200 BAUD

designated PTRAST, and, for each lo- |

cal or remote printer in the system, con-
tains one byte specifying the printer and
two bytes in parentheses specifying the
node address of the printer. In the print-
er designation byte, the high-order nib-
ble can have only two values: 0, signify-
ing a local printer physically attached to
the node; or 8, signifying a remote print-
er attached to some other node. The
low-order nibble specifies the printer
number (0-FH, corresponding to print-
ers A-P). The following is an example of
an entry:
PTRAST = 00,LSTDRA,OFF . (0000),
01,LSTDRA, 85, (0002)

The various parts of the entry signify
the following:

00,LSTDRA—Local printer A to
channel zero.

OFF,(0000)—Printer B is invalid.

01,LSTDRA—Local printer C to
channel one.

85,(0002)—Printer D is printer E
on remote node 2.

In looking at the first bytes
(00,0FF,01), we find two local printers
attached to this node and one remote.
The high-order nibbles (0 and 8) indi-
cate local and remote printers respec-
tively. The low-order nibbles indicate
that Printer a is attached to channel 0
(first serial port) and printer C to chan-
nel 1 (second serial port).

Local printer configurations

Any node (whether server or satel-
lite) can be configured for up to 16
printers designated A-P. These printers
can all be in use simultaneously and
have other print jobs waiting in the
queue. Before attempting to work with
full networking, we will look at local
printer configurations.

The example shown in meg 2

SERIAL
NO HANDSHAKING
\ 300 BAUD




tEXT ENCGINEER

. ]

AL B - -

The first full featured word processor for the IBM personal computer capable 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, accents and letters found in
French, Spanish, German, Italian and all other western European languages.

Advanced Word Processing features include:
e 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.

PeLADA INFOIMATICA 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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Printer Networks

Continued from page 108

has three printers on a node. The first
printer is direct and uses a parallel inter-
face. The second printer is spooled with

The third printer is direct, with a soft-
ware handshake at 1200 baud (see Fig-
ure 1). Note that the assignment of
LSTDRA is a 2-byte value assigning a
local printer to the first printer driver in
the *.GEN file. The assignment of
LSTDRB is for a local printer using the
second printer driver in the *.GEN file,
and so on.

Note that the parallel driver
(LSTPAR) does not use a serial chan-
nel for communication with the printer,
and this must be explicitly stated in the
PTRAST entry. Note, too, that the po-
sitions of the printer drivers in the
* GEN file directly correlate to how
printers are assigned in the table. The
last letter of LSTDR? tells the printer
assignment table which driver to use in
the *. GEN—i.e., LSTDR(A) uses the
first printer driver in the *. GEN,
LSTDR(B) uses the second printer
driver, and LSTDR(C) uses the third
printer driver.

0101000000 eIeIsIeIeIeIeIe|eIeIeIeIeIeIs|Ie el e eIeIsIe!lsie!lsId

THE $40 BACKUP PROGRAM
MICROSYSTEMS CALLS
A LEGEND

Excerpts from the review of @Qbax by David Fiedler, Microsystems, October 1983:

019I®ISISISIS|NeI®)ISISN®]

01010191019190101910)e100Ie|Ie|Id|IeIe NS IeN®I®I®!

The example given in Listing 3

hardware handshaking at 9600 baud. .

shows three printers on a single node.
The first printer is spooled with soft-
ware handshaking (ETX/ACK) at
4800 baud. The second printer is
spooled with both a software and hard-
ware handshake (XON/XOFF and
CTS) at 1200 baud. The third printer is
spooled with a hardware handshake at
9600 baud (see Figure 2).

Printer networking

TurboDOS, by its nature, is a
networking operating system that net-
works via a distributed processing ar-
chitecture. A TurboDOS circuit is a net-
work communication path between
individual processor nodes. In a single-
computer system, there is a simple and
closely coupled connection between the
nodes. An area of confusion to
TurboDOS users is printer networking,
partly due to a lack of detailed docu-
mentation. Listing 4 comprises some ex-
amples that will illustrate networking
applications.

For a remote printer, the first byte
must have the sign bit set. To set the
sign bit, the high-order nibble of the first
byte must have the hex value 8 to let the
local node know that this is a remote
printer and is not physically attached.
The low-order nibble of the first byte

“QBAX will probably become one of those legendary programs
that everyone eventually buys. It performs a function useful
to anyone with a CP/M system, does it well and quickly, is under-
standable to the novice computer user, and is inexpensively

priced at $30.”

“Every time you run QBAX, the program determines which of
your disk files has been changed since the last time it was run.
Then it copies these files, and only these files, to whatever disk
you specify. This is called incremental backup, and is the backup
method of choice on most large timesharing systems. It will work
on any or all active user areas, and so is an absolute must for

hard- or RAM-disk owners.”

Qbax TM Amanuensis, Inc.
CP/M Registered TM Digital Research

Amanuensis, Inc.
R. D. #1 Box 236

(412) 785-2806

I9I@I9IeIeeIeIeeIeIeIeeIeIeleIeleleIeIelele!leelelele!lelselslelel®!ldi

Grindstone, Pa. 15442

For CP/M 2.2 on 8" SSSD
& popular 5% " formats
MC, Visa accepted

OEM inquiries invited

Shipping:
$2 U.S. & Canada, $4 overseas.

91010101919101010I19101919/1010e9ee9Ie98eeIeesle!lelelNeleleN®lie!l®
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specifies the printer letter to be accessed
on the remote processor. The “word”
following the first byte specifies the net-
work address of the remote processor,
consisting of a circuit and a node. When
referring to hardware, a word for an 8-
bit processor is 8 bits, and for a 16-bit
processor is 16 bits.

When referring to words in
TurboDOS (on both 8- and 16-bit pro-
cessors) a single word is two bytes, or 16
bits. A word is specified in the parame-
ter file whenever a hex value greater
than 255 is entered, or when the value is
surrounded by parentheses.

Another printer assignment might
be written this way:

PTRAST = 00,LSTDRA,OFF, (0000),
01,LSTDRA, 83, (0001),
84,(0001)

This assignment defines two printers
physically attached to a remote satellite
node. Setting the high-order nibble of
the first byte to 8 tells the local node
(server) that two other printers are re-
mote. The local node (server) “‘sees”
them as printers D and E, correspond-
ing to the order of the printers in the as-
signment table. The low-order nibbles
of the first bytes, with values of 3 and 4
respectively, tell the local system to look
to the printer assignment table of the re-
mote node for D and E. The 2-byte en-
try (circuit 00, node O1) tells the local
processor that the remote printers are
attached to node 1 of the network (satel-
lite 1).

Printer assignment of remote node
(satellite 1) would look like this:

PTRAST + 9 = 01,LSTDRA,02,LSTDRA
This assignment shows a 9-byte offset
resulting from three printers being as-
signed to the system defaults on node 0.
Each printer on node 0 (A, B, C) takes
up a 3-byte entry; thus, 3 bytes x 3 sys-
tem printers = 9-byte offset in remote
PTRAST. Printer D is local and physi-
cally attached to serial channel #1,
while printer E is local and physically
attached to serial channel 2.

A remote networking example is
given in Listing 5; please refer to Figure
3 for a diagramatic representation.
When configuring a network, it helps to
draw diagramatic representations like
the ones in Figures 1, 2, and 3 to aid in
visualizing the network.

References

1) TurboDOS User’s Guide, Pro-
grammer’s Guide, and Implementor’s
Guide. Software 2000, Inc., Arroyo
Grande, CA; 1983.

Tedd Kurts, MuSYS Corporation, 1752
B Langley Ave., Irvine, CA 92714
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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

S-100 20655 HATHAWAY AVENUE
HAYWARD, CA 94541 » (415) 887-5711

IEEE 488

=
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Syntech Data Systems (SD)

,. S-100 Boards at a Discount
including...but not limited to...

e CPU8/16 - dual prolclessor-ng &i BOBB..ccevueereierrenirrerrrrrnaennn $785.00
Plus many other features
e Dynamic Ram - 256K up to 2 MB...Starting at....c.ccoevvvvenrnnnns, $750.00
® SBC 300 - single board computer-master or slave........cccceevuenee $615.00
® Versafloppy 1l - controls up to 4 floppy drives........coceovereennnenn. $330.00
® [/08-1/04 - 4 or 8 serial channels...Starting at.......cccccvveereereeennn. $575.00
® Hard Disk Controller - up to 4 winchester drives.................. $525.00
® 780 Starter Kit - Kit form or A&T...Starting at.......cceoverrueernne. $469.00

Call for details... Many More Boards & Systems Available...
00 % orsinformation call - 301-942-5442
9»09 Concurrent CP/M only $12.5-

For

f

\ r\ MICRO
*With any CPU 8/16 purchase u\g-‘ COMPANY INC

101 Wheaton Plaza North Whaaton, Maryland 20802

SALES » SERVICE « SUPPORT

Mention this ad for FREE FREIGHT

PARA DYNAMI

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

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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Listing 1

baud Kale Fetch Foint (LPAR)

Frinter driver (,GEN)

CYSBR = hn In Defauli=éF LS1C1S
XONBR = hn In  Default=07 LSTXON
EIXER = hn In  Defauli=07 LSTETX

Here hn represents the high order 'nibble’ (four hits) which
tan have only three values in these periiculear palch points:

0 - Represents the dissbling of all hardware handshaking.

4 - Represente hardwere hendshaking.  Bit 4 is sel and enables
Cf5. Is used with XONBR and ETXBR drivers to enable the
respective protecel + CI5,

& - Represents hardwsre handshaking for output only (
disabled ), 1s used for 21l CYSBR patch points.

input

In-Represents the low order nibble which can have sixtesn

values representing the sixteen baud rate values. The most
cowmon are:

5 = 300
7= 1200
b = 9600

Example: CYSER = 8E ;CTS handshaking at 9600 baud

XOMBR = 47 ;XON-XOFF + CYS handshaking at1200 baud
XONBR = D7 ;XON-XOFF handshzking at 1200 baud
ETXBR = 05 ;E(X-ACK handshaking at 300 baud

Listing 2
NODE.GEN ;furboD0S System Generation File
LSTFAR iFrinter driver for PARALLEL (Centronics) interface
LSICTS iPrinter driver for CIS hardware handshahke
LSTETX iPrinter driver for ETX\ACK sofiware handehahing
DSPOOL jDespooler for local printer{only qoes in satellites)
NODE.FAR  ;TurboDOS Sumbolic Fetch File
CONAST = 00,CONDRA ilst serial channel-console tersinsl
FIRAST = 00,L5TDRA,01,LSTDRR ;Farallel pori-no serizl chnl. used

02,LSTDRC j2nd serial chnl.-2nd printer driver,
13rd serizl chnl.-3rd printer driver
Mo queue{direct), Znd ptr queue A,
;3rd pir queue B

QUEAST = 00,(0000),00,(0000) ;Queue A and B are local queuss

0SPPAT = 00,01,07

CTSBR = 4 ;€18 with handsheke at 9600 baud
XONBR = 07 ;XON without handshake at 1200 baud
Listing 3

NODE.GEN ;TurboD0S System Generation File

LSTCTS  ;Printer driver for CTS hardware hankshzke

LSTETX ;Printer driver for ETX/ACK softwazre hendshake
LSTXON  ;Printer driver for XON/XOFF software handshahe
DSFOOL iDespooler for local printer{only goes in satellites)
NODE.PAR  ;TurboD0S Sysbolic Patch File

112 Microsystems October 1984

CONAST = 00, CONDRA ;1st channel-console terwinal
PTRAST = 01,LSTDRB,02,LSTORC ;2nd channel-2nd printer driver,
03,LSTDRA 33rd channel-3rd printer driver,
;4th channel-1st printer driver
DSFPAT = 01,02,03 iPrinter & Lo Queue A, B to B elc.
QUEAST = 00,(0000),00,(0000) ;A1 queues valid and local

00, {0000)
CYSBR = &E ;€18 printer 2t 9600 haud
EIXBR = 0C sETX/ACK at 4800 baud
XONBR = 67 ;XON/XOFF + C18 by setting high

;order nibble to &, at 1200 baud

Listing 4
PTRAST = 00,LSTDRA,81,(0001)

00 is one bute consisting of & high order nibble {local=0,
remote=8), and low order nibble (local=port or channel
nugber, resotesprinter A-F in Hex velues of 0-F).

L.STORA is a two byle assignuent entry (sysbolic address of
driver entry point)for locel printers in which the last
substitution character points to the printer driver to use
in the GEN file, eg. A = First Driver, B = Second, C =
fhird.

81 & resote printer which ic printer B in remote’s FIRAST.

(0001) is the remote assignuent entry in which the first
bute of 00 refere to the circuit, and the second buyte of 0f
rafers to the node on that circuit( circuit 00 = server,
node 01 = 1t satellite).

Listing 5
MASTER . GEN sTurboD0S Master Generation File
NETREQ sNelwork request wodule
NSGFAT ;Message format tables for NETREG
LSTCTS sPrinter driver for C15 hardware HS
LSTPAR iPrinter driver for PARALLEL HS
NASTER.FAR ;TurboD0S Master Faremeter File

315t serial ch.-console terminal
;2nd serial ch.-1st printer driver
;Parallel ch. #0-2nd printer driver
;jPrinter € is prt. A on r-node #1
Printer D is pri. & on r-node K2
;Queue A and B valid local queues

CONAST = 00, CONDRA
PTRAST = 01,LSTORA,00,1.5TORE
80, (0001), 80, (0002)

QUEAST = 0,(0),0,(0)

80, (0001),80,(0002) ;@ueue C and D valid remote queues
DSPPAT = 01,02,03,04 sbrinter A to queue A, B to B elc,
CTSBR = ¢E ;C1S printer al 7600 baud
SLAVE1.GEN ;TurboD0S Slave 1 Generation File
NETSVC ;Metwork service local prnt request
0SPOOL iPrint despooler for local printer
LSTETX iPrinter driver for ETX-ACK handshake
SLAVE1.PAR 3 TurboD0S Stave 1 Paraueter File

PIRAST = 01,LSYDRA,DFF, (0)

OFF, <0, OFF,, (0)

i2nd serial ch.-ist printer driver
iPrinter B, C, D, are invalid




PC-PRO IS HERE!
PC-DOS FOR YOUR
ompuPro

PC-PRO on 8" Disks
Controller for 5” Drive
5" Drive

PC-PRO MANUAL

TRADEMARKS: CompuPro (CompuPro), PC-PRO
(Computer House)

( omputer House, Inc.

722 B Street
San Rafael, CA 94901
(415) 453-0865
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ACROSS THE BOARD...

68000 Multibus'™ Single Board
Computers

@ 8 10, 12 MHz
® 128, 256 Kbytes
RAM

® Memory Expandable
® UNIX™ Available

® Pre-Engineered

® Memory Management Solutions

Multibus'™ is a
trademark of Intel Corp.

UNIX™ is a trademark
of Bell Laboratories.

Reliability and Performance Now For Less

OEM and Quantity Discounts

DAC I et st

',/ o 119 Aberdeen, Cardiff, CA

92007 619/436-8649
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INTRODUCING THE WORLD’S FASTEST
FUTECH 2000 SERIES
S-100 Z-80 SLAVE PROCESSOR T Ty
NTERNATIONAL CO
TU rb O S I a Ve I ADVANCED INDUSTRIAL GRADE S-100 MAINFRAMES.
The most advanced industrial grade high-tech, high quality,
sleek style S-100 bus mainframe.
8 Mh — * Front panel LED display for TIME/DATE and temperature
. 2 BOK o N 28kpamiwitivparity of internal system air flow...
e Data transfers to 1 e 2 RS-232 Ports, * Heavy duty power supply meeting todays standards for
mbyte/second 50-38.k baud multi-user multi-tasking high speed CPU applications...
= 3 * A variety of front panels for floppy and winchester
& S-100 |IEEE-696 compatible e F.L.F.O. communications conﬂguraﬁons...
® Ak Monitarivom e On board diagnostics * Synthesized warning voice indicator...
e Low parts count e Low power consumption * Delay shut down
e No paddle boards e TurboDos compatible ® Built-in emergency back-up supply
* Dealer inquiries invited
INTRODUCTORY PRICE $495
Includes TurboDos drivers (a $100 value) and
TurboSlave | with 128k ram.
e
e — B
EARTH COMPUTERS
=0
P.0. Box 8067, Fountain Valley, CA 92728
FOR MORE INFORMATION CALL: (714) 964-5784
., | Eesresiadmiy < RO S0 i T heRos Siere 2°°°""°J | 2100 N. Hwy. 360, Suite 1807, Grand Prairle, Taxas 75050 (214) 880-1955 Telex 703033 |
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64K S100 STATIC RAM

$199% Printer Networks

NEW! Continued from page 112
LOW POWER!
RAM OR EPROM! PR RTET ERRRE
WITH DOCUMENTATION QUEASY = 0,(D),0FF,(0) jLocal queue & valid.Gueue B,C,and
$55 FEATURES: OFF ,(0) ,OFF, (0) ;D are invalid
* 2K x 8 (TMM 2016 or HM 6116) RAMSs. ] = ETY- ;
SUPPOF;‘I;;%; +CAPS * :;':;; n::‘”u;‘ (IEEE e ol E:,:t-nu:d ETXBR = 0C $ETX-ACK handshaking at 4800 baud
" Addressing.
oL sooxer ser  : S S s SO e,
- SUPI;ORTS i ;r%%“&;}:i&%h%‘u‘é‘; ':;To" Y°”: HiGH SLAVE2.GEN ; TurboD0S Slave 2 Generation File
NEW IEEE 696 S100 ~ AND ENTIRE BOARD) '« oo 32K .
" STANDARD + 2716 EPROMs may be installed in any of top 48K. NETSVC jHetwork service local prat request
(AS PROPOSED) *.hny af the top ':,éﬁz':“ TLAND ASOVE) may DSPOOL ;Print despooler for local printer
FOR 56K KIT $185 any possible conflicts with your system monitor, LSTXON sPrinter driver for XON handshake

gh::c‘n";"w"' -y ince BOTH RAM and
* syst
ASSEMBLED AND eznou ?n'l;me.o-orlll.::l’t;:‘cl:mn board. -
TESTED ADD $50 + BOARD may be partiaily populated as 56K.
SLAVE2.PAR j TurboD0S Slave 2 Paraueter File

256K S-100 SOLID STATE DISK SIMULATORL | | prec - o ioen o2, o000

WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS

;2nd serizl ch.-1st printer driver

AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE OFF,(0),0FF , (D) iPrinter 8 is ptr. C on r-node KO
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. sPrinter C, and D invalid
FEATURES: ! L : )
* 256K on board, using + 5V 64K QUEAST = 0,(0),82,(0) jLocal queue a valid. Bueue 8 is
.+ Dses new Intel 8203-1 LI Memory OFF, (0),0FF, (0) jqueue € on r-node KO

: Controller. = Pri &

* Requires only 4 Dip Switch DSPPAT 01902 ,Pl‘lﬂt—er f to queue A, B to B elc.
¥ Selectable 1/O Ports.
Runs on 8080 or Z80 S100 machines.
Up to 8 LS-100 boards can be run
together for 2 Meg. of On Line Solid SLAVE3. GEN 3 TurboD0S Slave 3 Generation File
State Disk Storage.
* Provisions for Battery back-up.

> gf#i":"g?‘i‘ix‘ﬁw s V:'" LST300 iSerial driver default 300 baud
* mfz' gps:;o; :i:!:;';":-:’w::% . sNETSVC _reqmred because of no
;:‘ i . s jlocal printer
WELARKCPCE o e '
PATCHES AND INSTALL boards. SLAVE3.PaR jTurboD0S Slave 3 Parameter File (exsmuple 1)
PROGRAM ON DISKETTE) $ 00
$6995 PTRAST = 80,(0000),81,(0000) ;Printer A is ptr. A on r-node #0
#L.S-100 (FULL 256K KIT) | . 01,LSTDRA,OFF , (0000) ;Printer B is ptr. B on r-node HO
sPrinter C is 3 local printer.
THE NEW ZRT-80 iFrinter D is invalid
CRT TERMINAL BOARD! QUEAST = 80,(0),81,(0) jOueue A is queue A on r-node HO
A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN OFF , (0) ,OFF (D) jOueve B iz queue B on r-node HD
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A s0ueue C and D are invalid
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR - b
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER DSPPAT = 01,02 iPrinter A to queue A, B 1o B
i T B sNo baud rate specifies so it goes
* Uses a ZBOA and 6845 CRT . jlo defaull

Controller for powerful video
capabilities.

+ RS232 at 16 BAUD Rates from 75
1o 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

SLAVE3.PAR ;TurboD0S Slave 3 Parameter File (example 2)

PTRAST +6 = D1,LSTDRA,OFF ,(0) ;0ffset of & bytes for first two
jprinters A and B. A and B default
;to the server PTRAST

GUEAST +6 = OFF,(0),0FF,€0) ;b byte offset for the two systes
jprinters off the server. Oueues C

*

*

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

include the LSI-ADM3A, the Heath i sand D are invalid
& BLANK PCB WITH 2716 ’
& CoupoeRe'of SoBl Wso. CHAR. ROM, 2732 MON. ROM DSPPAT = 01,02 jQueue A 1o queve A, B o B
i $5995
A e T 5
Uy r E
* 7200 Character Mamie oocenders: | _SOURCE DISKETTE - ADD $10 SLAVE4.PAR
+ Requires Par. ASCII keyboard. SET OF 2 CHY_STALS - ADD $7.50
so\,ﬂ;&s :';Tléx- $ 1 2 99 5 it This satellite does not reguirg any pr?nter driyers in the
(P COMeATIOLE) S TRT-0 2K VIDEO RAM) SLAVE4.GEN. In the SLAVE4.PAR, it will require no printer or 1

queue assignment. This satellite defaulis to the server, but &
sasple £.PAR is chown below to illustrate the defaults.

Digital Research Computers

P.O. BOX 461565 « GARLAND, TEXAS 75046 « (214) 225-2308 SLAVEA. PAR

TERMS: Add $3.00 postage. We pay balance. Orders under | | FTRAST = 80,(0),81,(0) Defaulls for sysiew printers

: : 82,(0),83,(0)
$15 add 75¢ handling. No C.O.D. We accept Visa and Master- o B et
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) QUEAST - :g’((g}) ':;'((3: ,Defat::.squeues for syxien
add 20% P & H. Orders over $50 add 85¢ for insurance. el e iR

.
]
.
¥
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K. Still Searching
3 For Files
Without y
EUREKA!
29

e
Step into the modern age...

“Just started cataloging with comments - Great Idea” GR-MI
“Greal time saver in locating material on disks." WB-NY
“Your manual is the best written | have ever seen.” MT-NS
“...we finally chose EUREKA!.. largely because it has
the ability to read comments directly from a
file...EUREKA! is easy to learn and use, has more
access and report choices, finds files by many ditferent
ways, and has and attractive price."
T. Bove & C. Rhodes, USER'S GUIDE No. 10

EUREKA!" the popular CP/M® disk cataloger from
Mendocino Software
Still only $50

Ever Wondered What Makes CP/M ° Tick?

Source code generators
By C.C. Software can
give you the answer.

220y 2% LA
Call us for details. ::%*ég >
B

Mendocino Sofrware Company, Inc.

Dept. M-3
P.O. Box 1564
Willits, CA 95490
(707) 459-9130
add $2.50 shipping VISA & MasterCard
Calif. residents add 6% sales tax accepted

EUREKA! 15 a trademark of Mendocino Sollwara Company, Inc
CPIM 15 a registered rademark of Digital Research, inc.
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POWER THAT GOES ANYWHERE!
FAST — 6MHz Z280B * CPU

POWERFUL — 28K to 256K RAM, 2K to 64K ROM
— 5% and 8" Floppy, SASI
— RS-232, Centronic Port

FLEXIBLE 50-pin I/0 Expansion Bus.

SMALL — 5%" x 10"

IDnwtitas
Davidge Corporation

292 East Highway 246
P.O. Box 1869

Buellton, California 93427

*Z80 is a registered trademark of Zilog

(805) 688-9598

CIRCLE 63 ON READER SERVICE CARD

C Programmers:
Program three times faster

with Instant-C™

Instant-C™ s an optimizing interpreter for C that
makes programming three or more times faster. It
eliminates the time wasted by compilers. Many
repetitive tasks are automated to make program-
ming less tedious.

B Two seconds elapsed time from completion of
editing to execution.
B Symbolic debugging; single step by statement.

B Compiled execution speed; 40 times faster than
interpreted Basic.

B Full-screen editor integrated with compiler;
compile errors set cursor to trouble spot.

B Directly generates .EXE or .CMD files.

M Follows K & R—works with existing programs.
Comprehensive standard C library with source.

M Integrated package; nothing else needed.

B Works under PC-DOS*, MS-DOS*, CP/M-86*.

More productivity, less frustration, better programs.
Instant-C™ is $500. Call or write for more info.

B atjgnal (617) 653-6194

P.O. Box 480
Systems, Inc. Natick, Mass. 01760

Trademarks: MS-DOS (Microsoft Corp.), PC-DOS (IBM), CP/M-86 (Digital Research,
Inc.), Instant-C (Rational Systems, Inc.)

One of the finest implementations of the FORTH language.
Field tested and reliable, UNIFORTH is available for the DEC’
Rainbow/Professional, Osborne, KayPro, and IBM PC as well as most
systems with 8" disks and the following processors:

8080 PDP-11
Z80° 68000
8086/8 16032

As a task, UNIFORTH is compatible with and supports all
features and file types of the CP/M , CDOS , MS-DOS and DEC
operating systems. As an operating system, UNIFORTH will
function “stand-alone” on most commercial microcomputers.

The FORTH-79 Standard language has been extended with
over 500 new words that provide full-screen and line-oriented
editors, array and string handling, enhanced disk and terminal
1/0, and an excellent assembler. Detailed reference manuals
supply complete documentation for programming and system
operation, in an easy-to-understand, conversational style using
numerous examples.

Optional features include an excellent floating-point package
with all transcendental functions (logs, tangents, etc.), the
MetaFORTH cross-compiler, printer plotting and CP/M file
transfer utilities, astronomical and amateur radio applications,
word processing, etcetera.

Compare these features with any other FORTH on the market:
* Speed and efficiency * Ease of use
* Variety of options * Documentation quality
You'll find UNIFORTH is superior.
Prices start at $35. Call or write for our free brochure.

Unified Software Systems

P.O. Box 2644, New Carroliton, MD 20784, (301) 552-9590

CP/M”  Digital Research, CDOS™ Cromenco, DEC*™ PDP’ Digital Equipment
Corporation, MSDOS ™~ Microsoft, IBM PC" IBM, Z80" Zilog
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Letters

to the

Editor

This month...
the WD2511
X.25 chip

a differing
opinion on
our editorial
emphasis

116 Microsystems October 1984

Dear Sir,

Regarding the article “Implement-
ing X.25 Communications Protocol” by
Eric Beser (June ’84), I feel that I must
clarify one point. The Western Digital
WD2511 X.25 LSI chip mentioned in
that article under the section *‘Physical
Layer” in fact actually implements the
full datalink layer of the X.25 protocol.
This chip has passed the datalink layer
certification tests on the GTE Telenet
Packet Switching Network as well as on
several other public data networks.

If your readers are faced with hav-
ing to implement the protocol described
by Mr. Beser but were confused after
reading the article, they can save them-
selves a lot of trouble by using the West-
ern Digital chip. Not only does it imple-
ment this complex protocol, but it also
includes the timers, buffer manage-
ment, retransmission counters, and
DMA circuitry necessary to the suc-
cessful implementation of this protocol.

I will be happy to answer any ques-
tions regarding this chip.

Cynthia S. Magidson
X.25 Product Manager
Western Digital Corp.
2445 McCabe Way
Irvine, CA 92714
(714) 863-0102

Editor’s Note: Part 2 of Eric Beser’s se-
ries on X.25 Protocol appears in this issue
and covers the drivers and hardware
needed to implement the physical layer.
Specifically, Eric discusses the Intel 8273
HDLC device. The Intel 8274 Multiple
Protocol Serial Converter and the West-
ern Digital WD2511 Level 2 controller
will be covered in Part 3.

Gentlemen:

I wish to comment on the continu-
ing trend in your magazine’s editorial
policy to move away from support of the
S-100 systems. My original interest in
your magazine was for S-100 CP/M in-
formation, and our paths seem to be
divergent.

AsI’'m sure you're aware, the S-100
systems are far from dead. CompuPro
systems, for one OEM, are selling like
never before, and from information
from your own publication, I under-
stand that the S-100 market is not ex-
pected to peak for another four years.
I’'m sure you realize that there is a great
need of support for these larger, more
flexible/complex systems that I was
hoping that your magazine would
provide.

There is also a growing base of
CP/M-86 and Concurrent CP/M-86
users who are being left out in the cold.

Naturally, CP/M-86 will die in time if
the press keeps publishing death no-
tices. If I had wanted to learn more of
the UNIX system, or of MS-DOS and
the IBM -PC, I would not have
suscribed to a CP/M S-100 oriented
magazine.

It is unfortuante that the micro-
computer world is changing to such a
“ram it down their throats” business-
oriented market. I fully understand that
you want to increase your circulation;
please do not attempt to do it at the ex-
pense of a fine magazine.

I challenge you to consult your
readership in an honest unbiased poll to
see what the people who pay you want.

I'd also like to comment on your re-
cent review of modems. This article was
not up to your old standards, and as a
person who is shopping for a new 300-
1200 auto-answer auto-dial modem, I
must say that I was severely disappoint-
ed. First, there was no real depth to the
article. Secondly, no real comparisons
were made between either the features
or performance of the models presented.
In short, this article did not help me in
selecting a product to purchase; a dis-
service to both your readership and ad-
vertisers was the result.

David L. Speed

7131 Owensmouth,
Suite B-113

Canoga Park, CA 91303

The editor replies: We are sorry you were
disappointed in Dave Hardy’s article on
modems (in our June issue). Perhaps the
Sfault was ours in calling it “A Compari-
son,” instead of giving it a more general
title. We agree that it contained no de-
tailed performance comparisons between
similar features on the different
modems. However, it certainly did list
the major features and commands avail-
able on each of the modems discussed.
For comments relating to your other
points, see the Editor’s Page in this issue.

Correction: In the September issue of
Microsystems, the following addresses
were omitted from Todd Katz’s
“PMATE-The Programmer’s Tool.”
PMATE is available from:

Phoenix Computer Products Corp., 1416
Providence Highway, Suite 220, Nor-
wood, MA 02062; (800) 344-7200; in
MA: (617) 769-5030. PC/MS-DOS ver-
sion: 3225, CP/M version: $195.
Lifeboat Assoc., 1651 Third Ave., NY,
NY 10128; (800) 847-7078; in NY: (212)
860-0300. Both versions: $225.
XERGO ($335) is available from:
Landmark Software, 1142 Pomegranate
Count, Sunnyvale, CA 94087 (408) 733-
4032

Product prices are generally reduced for
registered owners of PMATE.




QUALITY PARTS AT DIS_COUNT PRICES!

SUB-MINIATURE KEY ASSEMBLY|] 7 CONDUCTOR
i RIBBO!"LC‘ABLE

)

D TYPE CONNECTO

SOLDER TYPE SUB-MINIATURE CONTAINS 5 SINGLE-POLE
CONNECTORS USED FOR NORMALLY OPEN SWITCHES
COMPUTER HOOK UPS MEASURES 3%" LONG
DB-15 PLUG $2.75

DB-15SOCKET  $4.00
DB-15 HOOD $1.50 SPECTRA-STRIP RED MARKER

e STRIP. 28 GA STRANDED WIRE
DB-25 PLUG $2.75 EACH
DB-25 SOCKET ~ $3.50 CONTAINS 6 SINGLE-POLE | $5-00 PER ROLL (100 FT.)

DB-25 HOOD $1.25 NORMALLY OPEN SWITCHES. 13 VDC RELAY
“PARALLEL” PRINTER jutisUits o Lone =i
CONNECTOR W CRYSTAL 10 AMP @ 120 VAC
B horo | 7o TSGR, | W snencizz col To
b “ON “PARALLEL” 2MHZ | 3579545 KC 5 y
$5.50 EACH DATACABLES. | $3.50 EA | $1.00 EACH C?AES&P;%S OET&
FREE! FREE! FREE! D FOR F%la'- 48 PA ATALO
MINIATURE TOGGLE SOLID EDGE
SWITCHES STATE BUZZER] CONNECTORS

ALL ARE RATED 5 AMPS @ 125 STAR #SMB-06L.

M AR AN R A
I et 7P TR

VA = 6VDC. TTL i
S.P.D.T. S.P.D.T. — el
(on-on) (— | -COMPATIBLE 22/44 22/44 GOLD PLATED
{on-on) SOLDER LUG ' $1.00 EACH CONTACTS
P.C STYLE, ittt s | = |10FoR $9.00 156 CONTACT sPacinG
NON-THREADED l1|. 100 eAcH
BUSHING b3 3 FOR s00 $2.00 EACH 10 FOR $18.00
75¢ EACH 100 FOR $80.00 B8
1GEOR 005 NN } 120V INDICATOR 5 STATION
S.P.D.T -
S.P.D.T. P01 mae=—"=|  INTERLOCKING
it (on-on) ' |- ———,
(on-otf-on) § ' " & NEON INDICATOR | MADE BY ALPS
NON-THREADED, THREADED [ T RATED 120V 1/3 W 3-2PDT AND e T
BUSHING BUSHING. == MOUNTS IN 5/16" HOLEQ 2 - 6PDT \'h
P.C. STYLE ey ] $1.00 EA’CM Ty 75¢ EACH RED LENS.J SWITCHES ON FULLY
75¢ EACH 7§ 10 FOR $3.00 10 FOR $7.00 INTERLOCKING ASSEMBLY.
10 FOR §7.00 100 FOR $80.00 100 FOR $65.00 i BETWERN
I‘s (0” MOUNTING CENTERS.
. $2.50 EACH
- AMONT -P.0. BOX 20306 : LOS A
TOLL FREE ORDERS +1-800-826-5432 | ;‘%%TEON :
(IN CALIFORNIA: 1-800-258-6666) A OCKING
AK, Hl, OR INFORMATION = (213) 380-8000 SAME AS ABOVE, EXCEPT

® QUANTITIES LIMITED @ FOREIGN ORDERS: SACH SWITCH OPERATES

# MINIMUM ORDER $10.00 INCLUDE SUFFICIENT - INDEPENDENTLY.
® USA: 52.50 SHIPPING SHIPPING — $2.50 EACH
NO C.0.D.! ® CALIF. RES. ADD 6 172
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dLOCK..

fast, controllable dBASE 11
file locks for TurboDOS
Versions 1.2 and 1.3

only $149.95

SemiDisk hardware and software
with TurboDOS driver

512K: $949.95
1Meg: $1695.95

@ MARTIAN
TECHNOLOGIES

8348 Center Dr., Suite F (619) 464-2924

La Mesa, California 92041
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At Last!

The Premier
Data-Comm
Packaﬁe
from the
CP/M World
IS 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
multiple protocols.

sorsosure s - MSCROFT

Tallahassee, FL 32303
Mailing: P.O. Box 6045 LaBSH\JE
Tallahassee, FL 32314 « Telephone (904) 385-1141

Dealer and distributor enquiries encouraged.
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HARDWARE

Sperry Personal Computer

The Sperry Personal Computer in-
terfaces with both Sperry and IBM cen-
tral processors through standard and
optional communications interfaces,
such as IBM’s bisynchronous and
SNA/SDLC protocols. The Sperry Per-
sonal Computer can operate at a speed
of 7.16 MHz; a unique switch selection
also allows operation at a slower speed
of 4.77 MHz to emulate an IBM. There
are two color-display monitors: a medi-
um-resolution display, providing stan-
dard graphics resolution and color fea-
tures, as well as a high-resolution color
display. Sperry achieves a maximum of
256,000 dots of resolution and allows 16
colors; a maximum of 256 colors may be
displayed at one time. In the high-reso-
lution graphics mode, the Sperry Per-
sonal Computer offers the ability to use
four different pages, switching screens
instantaneously. It is possible to super-
impose and change both graphics and
text data at the same time. Sperry’s
extrafunction keyboard has an IBM-
lookalike layout for ease of concurrent
use, and offers the following additional
features: clearly defined key captions in-
stead of cryptic arrows; lock key indica-
tors; an extra ENTER-key placed con-
veniently next to the numeric pad, and
SHIFT- and RETURN-keys in more
familiar typewriter locations. The Sper-
ry Personal Computer is available in
seven models.

Price: $2,643 to $5,753 depending
on model. Model differences relate to
monochrome or color monitor choice,
diskette capacity and fixed disk options;
selections are priced separately.

Sperry Corp.

P.O. Box 500

Blue Bell, PA 19424

(215) 542-4213/2504
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Three new $-100 hoards

L & J Engineering has introduced
three new S-100 boards: the Intelligent
Peripherals Controller (IPC), the
Clock/Watchdog, and the PIO.

The IPCboard can be used as an in-
telligent I/O board for S-100 systems or
standalone computers. It features a
Z80B 6 MHz processor with a 9519 in-
terrupt controller for efficient vectored
interrupts; eight serial ports (four with
full handshake); four onboard counter
timers; up to 32K of EPROM; 32K of
static RAM; dual-port onboard RAM
available to 8-100 bus through either
bank-select or 24-bit addressing; two
bidirectional I/O ports to S-100 bus for

additional control (status and command
ports); interrupts to S-100 bus either
through use of VIO-V17 or auto vector;
five LEDs, four user programmable and
one for S-100 memory select; board re-
set accomplished either through S-100
bus or onboard switch; optional battery
backup for RAM, and onboard RS-
232C drivers.

The Clock/Watchdog board fea-
tures outputs (month, date, day of week,
hours, minutes, seconds: (0.1/0.1 sec-
onds); 24- or 12-hour time format; pre-
cision quartz crystal clock; vectored in-
terrupt capability with interrupt control
latch; adjustable threshold on power
loss circuit; battery backup; DIP
switch-selectable port address; ability to
reset system; variable time-out length;
count reset and an adjustable reset at-
tempt (to prevent disk wear-out).

The PIO board outputs can drive
mechanical or solid state relays to turn
on lights, parallel printers, drive display
panels, etc. It is compatible with all
IEEE-696 systems and features 64-bit
outputs and 32-bit inputs. ‘

Prices: IPC: $747;
Clock/Watchdog: $388; PIO: $428

L & J Engineering

2800 E. Bernice Rd.

Lansing, IL 60438

(312) 895-4311.
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Amdek 5055 Printer

The Amdek 5055 is a 55-character
per second, letter-quality daisywheel
printer with a built-in buffer to store up
to 2,048 characters at a time. The print-
er operates at a 50 dB noise level and is
designed with both RS-232C and
Centronics/IBM Parallel interfaces en-
abling the printer to be compatible with
most personal computers and word pro-
cessing machines. The unit prints in
both directions with adjustable charac-
ter spacing of 10, 12, or 15 characters

per inch. The printer is able to handle
paper up to 16" wide to accommodate
spreadsheets.

The 5055 has a double-daisywheel
to accommodate up to 125 characters
on a single wheel. A side variety of type-
face are available to suit all kinds of
print requirements. External software
controls allow the 5055 to print up to
309 international Teletex characters. A




Extended Processing
S100 Boards

POWER 1/0

High performance S100/IEEE-
696 smart slave computer with
64K RAM, 3 serial ports, 1 cen-
tronic port, comprehensive 4K
operating systemin EPROMand 1
timer. Host access is through

a high speed parallel I/O port.
Accepts 256K RAMS when avail-
able. Optional ADD-ON board
doubles I/0 and RAM. Standard
software and hardware supports
6 serial ports, 2 parallel ports
and 512K of RAM. Entire board
is software programmable includ-
ing all I/O buffer sizes.

BURNER 1/0 1l

Multifunction S100/IEEE-696
board. Complete EPROM pro-
grammer handles 5 volt
EPROMS: 2508, 2758, 2516,
2716, 2532, 2732, 2732A, 2564,
2764, 27128, 27256. Fully I'0
mapped. EPROM selected totally
with software. No switches or
program modules. Menu driven
software supplied in 4K EPROM.
2 independent serial ports with
baud rate to 19,200. 1 centronic
type parallel port. Memory
management for address lines
A16-A23.

TALISMAN

It’s almost magic!

CP/M " Terminal Translation
& Multiple Keyboard Redefinition Program

Run any CP/M 2.2 software on any other
CP/M 2.2 microcomputer with proper disk
format.

Used with a communications package will
convert your microcomputer into any other
interactive micro, mini or mainframe
terminal.

Redefines any key(s) to reproduce any
phrase or command sequence.
Reprograms ‘‘on the fly’’ while you're
running another program.

Creates, saves, edits and retrieves up to

POWER 1/0 w/b4K and 35+P: ~ $375.00  Option A: Full board $355.00

64K RAM ADD-ON board: $17500  Option B: Programmer $220.00 255 keyboard overlays.
35+P ADD-ON board: $19500  Option C: /0 (25+P) $220.00 Much, much more.

64K and 35+P ADD-ON board: ~ $295.00  Option D: Programmer-+/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.

€xtended Processing 3861 Woodcreek Lane,
San Jose, Ca, 95117 (408) 249-8248
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. DISCOTECH‘
d-scb

Hama h CA 95402
Tel 707 '523-1600

Gech
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Dealer inquiries invited.

70 MAIN/FRAMES
—& DISK ENCLOSURES
FROM $100

2215
5" Floppy Winchester
Main/Frame

(7 cards) $380

800D2F
5" Floppy Main/Frame

(10 cards) $392

2905
5" Disk Enclosure $100

—INIEGRAND

8620 Roosevelt Ave./Visalia, CA 93291
209/651-1203

We accept BankAmericard/Visa and MasterCard

Write or call for our brochure which
includes our application note:
“Making micros, better than any

ol’ box computer"”
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32 Page
Free Fakt
Pakt Catalog
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New Products

Continued from page 118
cassette-type ribbon available in fabric
or multistrike ribbon is included with
the 5055.

The printer comes equipped with
daisywheel, ribbon cassette cartridge,
parallel interface cable, paper guide, full
documentation, and is protected with a
one-year warranty.

Price: $1995

Amdek Corporation

2201 Lively Blvd.

Elk Grove Village, IL 60007

(312) 595-6890; TLX: 280-803
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Remote switch for PG-NT

The Tel-A-Switch is an all solid-state
self-contained peripheral that switches
a PC-XT on/off via telephone line using
a signal generated by a Smart Modem.
It can provide up to 1200 watts of elec-
tricity, the equivalent of the power used
by three IBM PC-XTs. A lock-on fea-
ture, once the computer is up and oper-
ating, prevents power loss due to inter-
ruptions on the phone line.
Tel-A-Switch can also turn off the PC-
XT automatically after a task has been
executed in batch mode. A special re-
mote-access software package support-
ing up to thirty different terminals is
also offered with Tel-A-switch. With it,

you can: turn the XT on/off remotely
via telephone line; use the XT as a host
computer to execute applications; have
optional password-protected access to
the XT; transfer files to/from the XT.
Tel-A-Switch remote-access software
requires: 192K, one disk drive, and PC-
DOS.

Price: $175; Tel-A-Switch with
Tel-A-Switch remote-access software
costs $287.

Texas Technology Co.

P.O. Box 740694

Dallas, TX 75374

(214) 783-9218
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MS-DOS 2.11
8086

Kaypro 2, Osborn I,
TRS-80/1, Bigboard,
Max80, Heath H8, Altos
Dynabyte, Xerox 820-1,
Horizon, Heath H89,
Systems, Multitech,
Intersystem, Televideo 802,
Teletek, Cromemcro,
Morrow MD3,
Discovery, Exidy Sorcer,
TRS-80/4,

Xerox 820-11,

Altos Series 5,
Microengine, Magic,
Superbrain, Morrow MD11,
Davidge, Northstar

* A True 16 Bit 8086 Processor

* 256K to 768K RAM

= MS-DOS 2.11 & CPM86

* Emulation of 80% of *'PC’’ ROM BIOS

* Thousands of CPM86, MS-DOS, & “‘PC”’
Applications will run

* MS-DOS & CPM disk files can be co-resident
on the sames device (including harddisk)

* Can be used as 768K of high speed CPM80
RAM Disk

(315) 895-7426

C01686 ATTACHED RESOURCE PROCESSOR

CP/M-86
8087

For ANY Z80 Based CPM System

““THE 16 BIT CO-PROCESSOR TO BE MEASURED BY THE COMPANY IT KEEPS™’

and many other Z80 systems owners are all extremely satisfied with the CO1686
ATTACHED RESOURCE PROCESSOR.

And why shouldn’t they be. Look at these impressive features:

PRICES START AT A LOW $495.00.

For additional information about this revolutionary product, or our Motoroal 68000 Co-Processor,
contact your favorite dealer, send $1 (no checks please) or call:

Hallock Systems Company, Inc.
262 East Main Street
Frankfort, New York 13340

CP/M-80 RAM DISK
768K RAM

Televideo 803, Eagle 1,
Epson QX10, Lobo
8000-10, Lanier EZ1, Zorba
TRS-80/11, North Star
TRS-80/111, Monolithic
Convertable, BMC, Ithaca
Kaypro 4, Osborn Exec,
Compupro, Altos 8000-12,

4 DEC VT180,
Kaypro 10,

Wave Mate Bullet,
Portabrain,
TRS-80/12,
TRS-80/16A,
Sierra, Vector,
Advantage,

¢ Easily installed on any Z80 based system

® Available in an external cabinet w/ power supply

® Optional 8087 Math Co-Processor, Real Time
Clock, 8 Level Interrupt Controller,
& Proprietory /0 Bus

* Delivered with Logics and Sources

® Optional 12 month warrantee

¢ Full money back guarantee that it will function
on your Z80 system

® A Quarterly Newsletter

RESELLER AND OEM
INQUIRIES INVITED.

DEPT. 984-M

CIRCLE 45 ON READER SERVICE CARD

120 Microsystems October 1984

Lattice Window

Requirements: IBM PC or compatible
Minimum memory: 128K

Language: 8086 assembler

Lattice Window permits the pro-
grammer to think in terms of virtual
screens, rather than single, physical
screens; up to 255 windows can be de-
fined that can be independently written
to or read from, even when they are dis-
played on screen. The subroutine in
Lattice Window automatically open the
window, write text within it, process in-
put from the keyboard, and close the
window, restoring the screen to its pre-
vious state.

The programmer can define the
size, shape, color, border, position and
priority of the window, and cause it to
move, shrink, or grow.

Lattice Window supports both col-
or and monochrome boards in a variety
of modes, and is designed to interface
with the C programming language.

Price: $295
Lifeboat Associates, Inc.
Department C
1651 3rd Ave.
New York, NY 10128
(212) 860-0300
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UNIN-like system preloaded
on hard disk

Unisource Software Corp. has an-
nounced the immediate availability of
the Sundown hard disk containing pre-
loaded VENIX/86, a licensed imple-
mentation of AT&T’s UNIX operating
system from VenturCom, Inc. The Sun-
down is a low-power disk that plugs into




- 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 o

. Cominerci al Grade Isolators

1S0-1 3 Isolated Sockets $ 81.95
1SO-2 2 Isolated Socket Banks, 6 Sockets  $ 81.95

Industrial Grade Isolators

 ISO-3 3 Double Isolated Sockets $122.95
1S0-11 2 Double Isolated Banks, 6 Sockets ~ $122.95
- Laboratory Grade Isolators
1S0-17 4 Quad Isolated Sockets $213.95

I50-18 2 Quad Isolated Banks, 6 Sockets $180.95

Circuit Breaker, any model (Add-CB) ~ Add $ 11.00
Remote Switch, any model (Add-RS)  Add $ 20.00

&5 Electronic Specialists, inc.

171 S. Main St., Box 388, Natick, Mass. 01760 (617) 655-1532

Toll Free Order Desk 1-800-225-4876
MasterCard, VISA, American Express
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Mega Byte Dynamic Ram Boards
1‘_0;8-1“0 Bus

Model-256 KM
$2595 1 mega byte
$659 256kb, 64k ram chips

® 24bit address ® 8 or 16 bit data ® Runs 280/28000 to 6 mhz, 8088/8086,/80186/80286/
68000 to 8mhz without wait states ® This board is one of the fastest Dram boards one can purchase at
any price ® Known to run with most of 16 bit machines on the market.

Model-256KB
$2545 1 mega byte
$425 64kb*

® 16 or 24 bit address @ 8 bit data ® Addressable in 128K, 192K, 256K boundaries ( suitable for Z-
100* computers) ® Memary mapping is 16KB blocks, extends addressable range of 16 bit address line
machines to 4 megabytes ® Phantom responding or generating ® runs B0B0/8085/8088/80188 ta 8
mhz, 780 to Bmhz without wait states ® Application includes Ram Disk similation.

**with no parity, no memory mapping.

*Z-100 is registered trade mark of Zenith Corporation.

Both Boards have following common features:

® 175nsec Access Time @ Parity per byte ® Accomadates 256k or 64k DRAM chips ® Transparent
refresh @ Asynchronous operation ® Unlimited DMA capability ® Immune to length of Reset,
Halts.

Visa, MC, or C.0.D. arders accepted. Board are guaranteed for one year, 256k dram chips guaranteed for
90 days. Shipping from stock ta 3 weeks. lllinois residents, add 6.25% sales tax.

S.C. DIGITAL, INC.
1240 N. Highland Ave., Suite 4
Aurora, lllinois 60506
Phone: (312) 897-7749
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micro/VERSAL™
Disc to Disc File Transfer Utility

MS-DOSH

!
! ! l

H-DOSt CP /Mt TRS-DOStH

Use your IBM-PC/compatible or Z-100 to READ, WRITE, or FORMAT disks for the following systems:

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

+ CROMEMCO C-DOS + KAYPRO Il « TRS 80 DOS and user assignment displayed by DIR; cross-drive
* DATAVUE + LOBO MAX-80 = TRS 80 I H . H i

£ DATAYUR 3/ L0 MAXS0 i e command file search; paged TYPE display with
+ EPSON QX-10 + NEC PC + XEROX 820t selectable page size. SUBMIT runs on any drive
+ H-DOS = OSBORNE (DD) « XEROX 820 (DD) z H % HH s

+ HEATH/Magnolia + OSBORNE (SD)t « ZENITH Z-89¢ with multiple command files conditionally invoked
+ HP125 + SANYO « ZENITH Z-100/CPM8S5 by CALL. Automatic disk flaw processing isolates
*- I Ceat-5 % JELEVIDED S ZEWTH 290 unuseable sectors. For high capacity disk systems

TI Professional CP/M-86

Note: Soft Sector 48 TP| Formats 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

+micro/VERSAL™ is easy 1o use—menu driven, and requires only 64K and 2 floppy drives or | floppy and a
hard disk

micro/VERSAL™ runs on: IBM-PC. IBM-PC/XT. Zenith Z-100, Zenith Z-150. Chamleon, Columbia,
COMPAQ. CORONA, Eagle. Panasonic. Otorena. NCR. Sanyo MPC (no formatting on Sanyo.) Televideo 1605

and others computer currently running CP/M®2.2. Source
program assembly listings of RCP and RDOS appear
$79.99 in the RP/M user's manual.

plus $4.00 shupping & handling

RP/M manual with RPMGEN.COM and GETRPM.COM
plus our RPMPIP.COM and other RP/M utilities on
' €CED ¢75, Shipping $5 ($10nonUS) . MC,V!SA.

to order send check, money order. or MC or VISA numbers to.

TECHNOLOGIES

@ ADVANCED
S SOFTWARE -
8 microMethods

P.0. Box G 118 SW First St.
Warrenton, OR 97146 (503)861-1765

417 BROAD STREET
BLOOMFIELD, NJ 07003
201-783-7298

+ single density formats are available on the Z-100 only
11 MS-DOS. CP/M, H-DOS. and TRS-DOS are trademarks of Microsoft, Digital Research. Zemith. and Tandy
Corps. respectively
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How to use computers to

GOMPUTERS IN
MATHEMATICS:

A SOURCE BOOK OF IDEAS

Now that more and more math departments have access to a micro-
computer, the problem becomes: How to use the computer effec-
tively as a teaching aid?

Here's where COMPUTERS IN MATHEMATICS can help you.
This book of reprints from Creative Computing magazine is a gold-
mine of learning ideas, problem-solving strategies, programming
hints, puzzles, brain teasers, and much more!

COMPUTERS IN MATHEMATICS covers nine subject areas:
Computer literacy and computers e
in society. e ===
Thinking strategies and how to
solve problems.

Computer simulations and how to
write them.
Probability.

e Mathematical miscellany, from
circular functions to differential
equations.

Art and graphics and their relation
to mathematics.

Computer Assisted Instruction

(CAD.
. 84" x 11", softcover,
Programming style. hundreds of black-and-white

Puzzles, problems and program- diagrams and illustrations.
ming ideas.

In all, COMPUTERS IN MATHEMATICS contains 77 fascinating
articles, over 200 problems for assignment, and nearly 100 programs.
Edited and with a preface by David H. Ahl, Editor-in-Chief of
Creative Computing, this immenscly practical volume is an invalu-
able classroom tool for teachers and students of all grades.

USE THE COUPON TO ORDER YOUR COPY TODAY!

|_ Dept.NG3B,39 East Hanover Avenue
CREATIVE COMPUTING PRESS Morris Plains, New Jersey 07950

Pleasesendme________ copies of COMPUTERS IN MATHEMATICS:

A Sourcebook of Ideas, at $15.95, plus $2.00 postage & handling,* each. #12D

CHECK ONE: [] Paymentenclosed$____ (CA NJand NY STATE
residents add applicable sales tax.)

[J Chargemy: [] AmericanExpress [ ] MasterCard [] Visa

Card No Expire Date

Signature.

Mr./Mrs./Ms

(please print full name)
Address Apt.

City. State Zip
*Qutside USA add $3.00 per order. Also available at your local bookstore or computer store.

For faster service, call TOLL FREE 800-631-8112. (In NJ call 201-540-0445.)
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Continued from page 120

a floppy slot on the IBM PC. With an
interface board and cabling, the Sun-
down uses the PC’s existing power sup-
ply. This is in constrast to IBM’s add-on
hard disk, which only comes in an ex-
pansion chassis with another, separate
power supply.

VENIX/86 is the only UNIX oper-
ating system for the IBM PC that is
available in a multiuser version. Stan-
dard features include a hard disk parti-
tion to permit both VENIX/86 and PC-
/MS-DOS files and programs, four
editors, a C-compiler and Basic, docu-
ment-preparation postformatting, elec-
tronic mail, Berkeley enhancements, de-
bugging capability, and a variety of file
management utilities. The package in-
cludes a Sundown hard disk.

Price: with single-user VENIX/86
$2,095; multiuser version $2,295. Both
versions come with Sundown hard disk
and VENIX/86, a controller card plus
installation directions and manuals.

Unisource Software Corp.

71 Bent St.

Cambridge, MA 02141

(617) 491-1264.
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Expand the Power
of your
Turbo DOS System!

Now Available

Turbo TOOLS™
Volumes #1 and #2

Vol #1 provides over twenty utilities,
provides conditional DO-Files, special di-
rectory information, and many other
functions

Vol #2 provides over two dozen mod-
ules to be used as building blocks for your
own programs and utilities.

Both contain extensive documentation.

Vol #1 in Object Code — $75%

Vol #1 in .REL Code — $100%®
(Requires Vol #2)

Yol #2 in .REL Code — $100™

Vols #1 and #2 .REL Code — $190%

Calif residents add 6% Sales Tax

R. Roger Breton
3447 Gardella Plaza Suite 204
Livermore CA 94550

Turbo TOOLS is a trademark of R. Roger Breton
Turbo DOS is a trademark of Software 2000, Inc.
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S-100 EPROM PROGRAMMER
EPROM-32

e Field-proven board meets |EEE-696 standard.
® Programs 1K through 32K (byte) EPROMS.
* 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.
* 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
. 1Feature-packed CP/M-compatible control software includes
ast programming algorithm.
* 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(specify). Admllgréal

Modules—$7.95. Control software on 8" SSSD diskette—$29.95, UPS ground—$§2.00, U
air—54.00, COD—S1.65, foreign add $15.00, VISA & MASTERCARD welcome.

See Dec. 1983 Microsystems for a review of the EPROM-32.
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WRITE

The Writer's Really Incredible Text Editor lives up to its
name! It's designed for creative and report writing and
carefully protects your text. Includes many features
missing from WordStar, such as sorted directory listings,
fast scrolling, and trial printing to the screen. All editing
commands are single-letter and easily changed. Detailed
manual included. Dealer inquiries invited. WRITE is
$239.00.

BDS’s C Compiler

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.

Tandon Spare Parts Kits

One door latch included, only $32.50.
With two door latches $37.50.
Door latches sold separately for $7.00.

All US orders are postpaid. We ship from stock on many
formats, including: 8", Apple, Osborne, KayPro, Otrona,
Epson, Morrow, Lobo, Zenith, Xerox. Please request our
new catalog. We welcome coD orders.

Workman & Associates

112 Marion Avenue
Pasadena, CA 91106
(818) 796-4401
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SiX Times Faster!

Super Fast Z80 Assembly Language Development Package

Z80ASM

SLRNK

e Complete Zilog

e Conditional assembly

e Links any combination

® COM may start at

Mnemonic set

® Full Macro facility

® Plain English error
messages

® One or two pass
operation

* Over 6000 lines/minute

® Supports nested
INCLUDE files

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

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

® |ntegral cross-reference

® Upper/lower case
optionally significant

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)

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

)Y
:.'.' AL
' !l 9

e User may specify PROG,

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

® 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.

® Most formats available for Z80 CP/M, CDOS, & TURBODOS

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

CIRCLE 51 ON READER SERVICE CARD
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BEFORE YOU BUY
ANOTHER PIECE
OF SOFTWARE

CONSULT THIS BUYER’S GUIDE

4
Se]ecting the programs,
systems and games for

your personal computer can be
an ordeal. You want the best
package that’s compatible with
your system—ar the right price!
LOOK NO FURTHER.

THE OLYMPIC EDITION you're in the market for new
OF THE CREATIVE business. educational. personal
COMPUTING 1984 productivity, recreational and
SOFTWARE BUYER'S utility programs, take the ordeal
GUIDE IS HERE! out of shopping...save money
The Editors of CREATIVE and get the best package for

COMPUTING have awarded
the Olympic Gold. Silver and

: Order your copy of the
Bronze medals to the leading
software packages in the fol- fg%f‘g]g;]]@‘gg%PUTlNG
lowing categories:
® Full-feature word BUYER’S GUIDE today!

processors
Home word processors

manufacturers, with names,

addresses, types of software

made and compatible hard-

ware for each product!

If you own an Apple. Atari,
Commodore 64, TRS-80 Color
Computer. or any IBM PC, and

your system at the best price!

Also available at your local news-
stand and computer store.

Education: Pre-school, Ele- e e e e e —————

:
o Spradccs
SOFTWARE BUYER’S GUIDE

Database packages
CN 1914, Morristown. NJ 07960 FBEF

® Games
I'm enclosing $4.95 ($3.95* plus §1 postage
Y ESI & handling) for the 1984 SOFTWARE

reviews and screen photos of
each award winner make this
the definitive guide to the lead-
ing software of 1984!

In addition to the Olympic
Ratings Guide, you'll find:

Full descriptions, product
@® BUYER'S GUIDE. (Outside USA $6.)

® A complete directory of Mr./Mrs./Ms— TN
software products with full
program descriptions, sys- Address —_
tem requirements and
prices, PLUS City/State /Zip —

® A full listing of software *Residents of CA. NJ and N'Y State add applicable sales tax.



Microsystems Mart

Now available For the
computer experimenter!
COMPUTER CONNOISSEUR'S DELIGHT!
NOW BE IN CONTROL WITH YOUR COMPUTER — THE ONLY PUBLICATION
OF ITS KIND WRITTEN FOR THE USER. DISCOVER THE SECRETS AND
LEARN THE VERSATILITY OF MODERN COMPUTER COMMAND CONTROL
CONCEPTS. EXPERIMENT WITH COMPUTER AND TELEPHONE SYSTEMS
ACE THEM, LEARN HOW THEY . WH, Y _DO... ANI

GET THEM TO WORK FOR YOU! A'COMPLETE TELEPHONE

ENGINEERING COURSE IS INCLUDED IN MONTHLY CHAPTERS, BRING:

ING SYSTEMS, TOO! COMPUTERS AND TELEPHONES ARE THE FUTURE,
THIS PUBLICATION IS AN ABSOLUTE MUST FOR EVERYONE INTERESTED.

WATERIAL o Che one you've_all

MATERIAL
een wditing for™

NOW AVAILABLE — Learn how 1o repair felo-
phanes and lelephone sysiems, how they work, in

monthly instaliments with the
magazine for you

e o
2 on

FORMS TRACTOR 185, s

RS-232C SERIAL %85.%

MULTI-LOAD SHEET FEEDER *375.% 488
DAISY WHEEL

J
PUBLISHED MONTHLY

ONE YEAR SUBSCRIPTION $14.00
(SAMPLE COPY $2.00]
SUBSCRIPTION & 2 PROGRAMS $20.00

Calitornis)

* Get the information you need from the user's
point of view

* Over 150 pages of members newsletter articles
last year

* Dos and cp/m disk library for members
* Solve problems

* Get assislance
Membership dues $20

1-600-5- COMPUTEL (Call, Calia Only)

COMPUTEL—the complete SOURCE for everyone.
You can now do the things you've only heard about,
nqm in the privacy of your own home. Indispensable
reference to phreaks and hackers. Learn how to gdet
all kinds of computer prcFrams FREE. Get the inside
story of big business systems—their quirks and flaws
—anid 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
computer systems, containing a wealth of hard to

information, codes, and numbers. Published monthly.

Computel Publishing Sociely

HIGH RELIABILITY & PERFORMANCE
«Jescribes this 1Bcps Centronics Printer. 256 char. buffer w optional tractor and
sheet feed. Uses Qume 96 spoke Daisy Wheel & Qume Multi-Strike IV ribbon car-
tridges. Soft touch controis and Bi-directional print gives excellent quality on all
types of stock. 8-level impression coniral prints original PLUS four copies.
DEALER INQUIRIES INVITED

Call: (714) 895-5033 or Write:
ORANGE COUNTY COMPUTER

16131 Triton Lane, Suite #122
Huntington Beach, CA 92649
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NORTHSTAR AND MBS ~ CP/M EPROM T
REALWORLD USERS PR()GRA'G SYSTEM LT T INAAKE AT

New Products and Enhancements

International North Star Users Association
P.O. Box 2788 &,  Fairfield, CA 94533

p ' i 27324 CP/M Software by
| ; : Poor Person Software ‘
THE HN.ANCIAL ANALYST: - j iz Poor Person’s Spooler $49.95
a concise financial analysis program 27C16 A e (oncaior 2 hachesie oriok beifes st fiactian ST il
fully interfaced with general ledger. 27032 cost. Keyboard control. Spaals and prints simultaneously
MULTI-CO: ) 27C64 | Poor Person’s Spread Sheet $29.95
: . : Flexible screen formats and BASIC-like language. Prepro-
an enhancement to enabl s ST,E,N‘D;J AL%M% %%;;;%”&;“Mﬂ@w%%ﬁ&%%g% | grammed applications include Real Estate Evaluation.
: . . — USES 24 VOU POW - LES, | s
recording of multiple companies DESTUED Wit Aoy 10 CET PARTS - COPLEREIE 201G LAAL Poor Person’s Spelling Checker $29.95
on a single disk * ¥ INTERPACE TWO WAYS * * | Simple and fast! 33,000 word dictionary. Checks any CP/M text
A ! | AY | file
FINSEC: ; "%SAB&&"%TTON@@&%? LRES R | 1T aMAZEing Game $29.95

2 - CENTRONICS PRINTER PORT DATA BITS AND ONE INPUT

DATA BIT (BUSY LINE) - 9 WIRES AND A GR Arcade action for CP/M! Evade goblins and collect treasure.

church contribution management ) .
and mailing program. * * CONTROL PROGRAM COMMANDS * * | Crossword Game $39.95

- FROGRAM EPROMS) FROM DISK - SAVE EFROMCI TODISK. - | Teach spelling and build vocabulary. Fun and challenging.

= INTO F - |

Fg;t{_:g g:ll-,!&iNCEMENTS “MOFRCINOIN S Ve e Mailing Label Printer $29.95 |
1 Y R

MONITOR MODE) WITH 11 SUB COMMANDS, Select and label f :
( Rt raigiost elect and print labels in many formats.

AMINE-MODIFY ~BIAS-

Contact Victor Moffitt SARG P POAD Wi TS oA |Window System e 20 |

or circle reader service number. e VIl i el for™ Semtarp oy Al products requie 56k CPI 2.3 and see avalable on & 18 a0d 5° |
G e ""'EE’B&‘:T@ AL o s eprOM Nur";‘h(l.l_v Fu;mdall\, othes 5 formats add $5 handling charge. California |

DATA-CO' 7777777 SEL ] A'\Tf)hli’of;s'lxl:login‘?{ = e ;:;f Person Software !

978 TIOGUE AVENU P.O. BOX 222 3721 Starr King Circle |
COVENTRY, RI MILFORD, OHIO 45150 Palo Alto, CA 94306 |

tel 415-493-3735

p1);€28-280a (513) 752-7218
= | BRI IR | AR
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Full Screen Text Editor

TECHTYPE

with
You need to write no-pyccxu? "2y ;En espanol?
LD e e Full Source Code in C
o e \ for

Your present word processing system isn't exactly a
polyglot and flunks algebra? What's the solution?
TECHTYPE™ is a text-formatting system designed espe-
cially for seientifie, engineering, mathematical, and
multi-lingual document preparation. TECHTYPE runs
under CP/M® and is adaptable to most hardware. By us-
ing your present editor and its three programs

® DISPLAY - Preview on CRT screen

® DRAFT - High-speed dot-matrix printout

® PRINT - High-quality daisywheel printout
you can spend more of your time solving eguations in-
stead of typing them.

TECHTYPE's capabilities include:

CP/M 68K or CP/M 80

DESIGNS edward k réam $95
PRINTERS, TERMINALS, SOFTWARE l %

Computer professionals, we want you as a cusiomer, a fesource B o
gl - schmisfngor it many computers by referral as Call today for valuable information:

::::lwar:euuraq, we wanl 1o Exf;:\?;de;:;ﬂ??fmal customer (608) 23 1 _2952
users, for a short while.

A S To order send a check to:
You il fresght. Add 5%

z2wE: CostPlus Edward K. Ream
carrying chg. - .
(é%;s;mmom COMPUTERS - 1850 Summit Avenue

235379.29% S0 CocbTit Pgiuw AL Xz c14. Madison, Wisconsin 53705

Our barik is 15t National of Birmingham, (205) 326-5120

® Multiple type fonts

® Multipass printing

® Unlimited sub/superscript levels

® Contral of format, font, pitch, and emphasis.

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

GREEN MOUNTAIN RADIO
RESEARCH COMPANY
240 Staniford Rcad
Burlington, Vermont 05401 U.S.A
802-862-0957

T e T S B S 1 T e S B
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TC PROMPT DELIVERY!!

SAME DAY SHIPPING (USUALLY)

DYNAMIC RAM
256K 150 ns $47.00
64K 200 ns 5.37
64K 150 ns 5.37
64K 120 ns 6.80
16K 200 ns 1.21
EPROM
27256 250ns  $117.00
27128 250 ns 27.50
2764 200 ns 10.65
2732 450 ns 5.40
2716 450 ns 3.60
STATIC RAM
5565P-15 150 ns $39.97
6264LP-15 150 ns 39.97
6116P-3 150 ns 6.36

MasterCard/VISA or UPS CASH COD
Factory New, Prime Parts U Poo
MICROPROCESSORS UNLIMITED
24,000 South Peoria Ave.
BEGGS, ok, 721 (918) 267-4961
Prices shown above are for May 31, 1984
Please call for new discount & current prices. Prices subject to change_ Please expect
higher prices on some parts due fo world wide shortages. Shipping and Insurance extra.

Cash discount prices shown. Small orders received by & PM CST can usually be delivered to
you by the next morning, via Federal Express Standard Air i $5.991

Powerful Single Board Computer
Includes CP/M Plus (3.0 banked)

$599

Assembled, Tested
Includes CP/M 3.0 on disk
with all manuals

Model MSC-ICO

All Features Fully Supported By CP/M Plus
* ZBOA, 4 MHZ, No wait states
+ 128Kb Banked RAM, 60Kb TPA
* 80 x 24 line high speed video
= Disk Controller [up to 4 drives]
8"S§5/SD, DS/DD (1.2 Mb)
5"$5/DD, DS/DD, QHD {1.2Mb)
Use 5" and 8" simultaneously
Both 5" and 8" connectors built-in
+ Two programmable RS232C ports
* Centronics printer port
* 16bit TTLI/O port
+ Parallel keyboard input port
* Clock calendar with battery backup
* Expansion bus for enhancements
* Requlres only +5V 1.2A, +-12V0.1A
MSC-ICO +5” QHD (1.2 Mb) drive $975

SuulhernPa: :Umlled 1-3-1

LR NIV o TN
LSy StAsR =ty
24-hour, UNIX System IlI
timesharing via Telenet. As
low as $8.95 per hour connect +
$.05/cpu sec nonprime. No add-
itional charge for 1200 baud.
C, FORTRAN77, PASCAL, SNO-
BOL, RATFOR, COBOL, BS,
ASSEMBLER, and LISP
USENET Bulletin Board System
typically brings you over 160
new articles per day in 190+
newsgroups from a network of
over 800 UNIX sites worldwide.
$24.95 brings you 1 hr. FREE
system time + BYTE BOOK
Introducing The UNIX System by
Morgan & McGilton (556 pp.) +
Solution News Subscription.

ar 5701 Prescott Avenue

Lincoln, NE 68506-5155 |8

402:483-2238
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S$-100 GRAPHICS

HIGH RESOLUTION CONTROLLER
Single board with NEC 7220 Graphics 1.C.

* MONOCHROME OR 8-COLOR; UP TO 96K
BYTES DISPLAY MEMORY.

* MINIMUM MONOCHROME CONFIGURA-
TION IS FULLY SOCKETED FOR EASY
UPGRADE TO COLOR OF! LARGE MONO-
CHROME IMAGE PLANE.

* MULTIPLE SYNC SELECTIONS:
SUPPORTS A VARIETY OF MONITORS.

* BUILT IN ALGORITHMS FOR ARCS, LINES
RggTANGLES AREA FILL, LIGHT PEN,

M
. gCSCUPIESU'IgVO 1/0 ADDRESSES ON
* VARIETY OF DISPLAY FORMATS: 640x408,
608)(431 512x512, 640x240,
ROGRAMMABLE.
. USE WITH STANDARD SWEEP RATE
MON I"I'RORS MONOCHROME/RGB TTL

COLO
* FULL RESOLUTION REGAR DLESS OF
NUMBER OF COLORS IN USE

MINIMUM MONOCHROME
S460 CONFIGURATION

$595 FULLY STUFFED BOARD FOR COLOR
OR LARGE IMAGE PLANE MONOCHROME.

PIXELTRONICS

1050 Tulip Wa
Palatine, lllinois, 60074
(312) 359-1442

80 CHARACTER
VIDEO BOARD

TYPE AHEAD KEYBOARD BUFFER
WORDSTAR/ABASE 1l OPTION
25 LINE NON-SCROLL OPTION
ADAPTABLE SOFTWARE
Z80 CPU & 8275 CRTC
VDB BARE BOARD FROM $ 52
PRE-SOLDERED (LESS ICs) $191.
ASSEMBLED & TESTED FROM $282.

P.O. Box 601

Hotfman Estates, lIl. 60195

(312) 359-7337
QEM & Dealer pricing available , VISA & M/C
$3.00 S&H, 5% cash discount, lIl. res. add 7% tax

dBASE is a trademark of Ashton- Tate Corp.
WORDSTAR is a trademark of Micropro Int'l Corp.

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™

.03 —— THEORETICAL

xxx EmPimICAL

DISPLACENENT

MILLISECONDS

Line Graphs & Shipping add 83

Lark e T
re ™ Canady add 36
7 Cedars Road Somly b
Caldwell, NJ 07006 (201) 226-7552
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CUSTOMIZE
YOUR
KEYBOARD

We maintain a large stock of blank keytops that
can be custom engraved for:

* Video Display Terminals »
* Point of Sale Terminals «
* & Computers *

Replacement keytop kits for Word Processing
Software packages configured for popular
terminals.

OEM PROTOTYPES AND PRODUCTION RUNS

— Call or Write —

ARKAY ENGRAVERS, INC.

2073 Newbridge Road
Bellmore, New York 11710

(516) 781-9859 (516) 781-9343

)eltaBASIC

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-
DOsS.

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

The Software Hill

STATISTICS

STATMATE/PLUS

Statistical Package
e Large problem size e High accuracye Fully
integrated system e Data manipulation capa-
bilities ¢ P-value computations ® Missing data
features ® Reads dbase Il Files ® Many anal-
yses, including: Multiple regression, Curvilinear
regression, Summary statistics, Scatter plots,
ANQOVA, Correlation, Cross tabs, and more.
STATMATE/PLUS is based on a proven stat-
istical package, IFDAS, another of our statistical
packages, which is described in the November,
1983, issue of the American Statistician.
STATMATE/PLUS is available to CP/M based
ZB80™, 8080, and 8085 microcomputer, and
IBM/PC compatible microcomputer owners.
STATMATE/PLUS is priced at $295

The Software Hill
1857 Apple Tree Lane
Mountain View, CA 94040
(415) 969-4233
Trademarks: Digital Research (CP/M), Zilog (Z80)
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8051/52 DEVELOPMENT BOARD
8051-Based Single-Board Computer with

Monitor/Debugger

B4 28-pin byte-wide
sockets; manitor will
program EEPROMS.
BPerfect for System
Development and
Educational Applications

BIE gazs

[. Binary Technology
- P.0. BOX 67 » MERIDEN, NH 03770 o 603/448-1285

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.

RAPID BASIC PROGRAMMING SYSTEM. Save valu-
able time with these effective tools: —R—reference
line numbers & variables used; —A—alter or find string
in program or file;—P—peripheral input/output inter-
change prog;—I|—include basic subroutine source
modules;—D—duplicate variables in 2 modules listed.
Source Microsoft basic formats all for $49.95. James
Halstead & Associates, 1551 Plainfield Road, Joliet, IL
60435, (815) 725-0346.

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.

PRAM Permanent RAM

GUARANTEED IN YOUR SYSTEM
CROMIX-D « MPM . CCS « OASIS « AMOS

v PLUS: 8/16 BITTRANSFERS e 24-BIT EX ADDRESSING
8-12 MHZ ¢ 2K DESELECTS ¢ RAM-EPROM MIX
IEEE 696/5-100 ¢ LOW POWER e FULLY STATIC

LITHIUM BATTERY BACKUP avoids power failure crashes intel-

iigently. Uniqgue POWER-FAIl -SENSE circuit allows processor |
| to save register information and disable board before POWER
I,'fﬂ LURE CRASHES memory. (}\\.\’\_W 7

BG BANK 2568 @ Battery Backup
BG BANK64S.........- 9 Battery Backup

BG COMPUTER APPLICATIONS, 206 Brookside, Bryan,
Texas 77801. International orders add 30%.

(409) 775-5009
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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
BSI is 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.

Dealer and Manufacturer queries invited.

BSI

1064 W. Ocean View Ave.
Norfolk, Va. 23503
Phone 804 587-3066
Telex 757518 BSIORF

Dealers and Manufacturers only Circle 60
End-Users Circle 61
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oniX

UNIX" Technology for CP/M™

ConIX™ 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%), 1
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 ConlIX 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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DESKTOP COMPUTERS

ZF-110-22 2100 Low Profile, 8088/8085 CPU, 128K RAM $2 799
251/4" Floppy Disks 320K each, 8 Color Graphics '

ZW-110-32 Z-100 Low Profile, 11.3MB Winchester Disk
5 1/4" Floppy Disk, Rest same as 2F-110-22

PRICE MSDOS
Includes  Lotus 1-2-3

$4258

NEW 2Z-150 & 2:160

% allow youtorun most IBM Personal *

Zenith's newest line of computer systems

Computer software with no a]terations!

1

50 128K RAM  detachable keyboard
2 RS232 Serial Ports 1 Centronics Parallel Port

1320k Drive$2 389  2:320K Drives $2 570

1:320K Drive 10 Megabyte Winchester $3,997
60 is PORTABLE MODEL»CALL!

OMNI DATA SYSTEMS

@ 35 PARK ST. - ATTLEBORO, MA 02703 "

(617) 222-0425 S
CIRCLE 100 ON READER SERVICE CARD

Advertiser

Advanced Digital Corp.
Advanced Digital Corp.
Advanced Software Tech.
All Electronics Corp.
Amanuensis, Inc.
American Planning Corp.
Ampro Corp.

Ashton-Tate

Avocet Systems, Inc.

BD Software

BG Computer Applications
Beck Manufacturing
Borland International
Borland International

R. Roger Breton

Bush Systems Inc.

C Systems

C Ware Corp.

Carousel MicroToacls, Inc.

CompuPro

CompuPro
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Computer House

Computing

Compu View
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Data Access Corp.
Davidge Corporation
Digital Graphic Systems
Digital Research

Digital Research
Disco-Tech

Dual Systems

Earth Computer

Ecosoft, Inc.
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Electronic Specialists Inc.
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INTRODUCING ATRULY SHIPPABLE 16-BIT $100  MP/M™ CPM-86™ and soon PC-DOS™ compat- competition. Other state of the art features

SLAVE. Based on the Intel 8086-2 processor,
Intercontinental Micro Systems 696.2/D1 S400
slave has up to 1 megabyte of onboard memory.
Memory mapping and vectored priority
interrupt capability allow for almost unheard
of speed. Best of all, we're shipping today.
Just the latest member of the most powerful,
flexible and fastest line of 5100 products
from Intercontinental.

SYSTEM FLEXIBILITY. With 4 MHz or 6 MHz
8 bit SBC/Masters, 4 or 6 MHz 8 bit slave
processors with 64 or 128K RAM, 16 bit slaves
with up to one megabyte of onboard memory;
TurboDOS™ MP/M™ and CP/M™ operating
system compatibility, ARCNET
links between systems, and a
complete line of memory, interface
and controller boards, Interconti-
nental Micro Systems gives you and
your customers flexibility—to grow
and change.

TurboDOS allows you to construct
true multi-user systems with CP/M™

ibility. ARCnet™ made possible with our exclu-
sive TurboLAN™ software makes local area
networks with up to 4000 users possible—and
very cost effective.

SPEED AND POWER. Features are great—but
they don’t mean much unless they help you do
your job better and faster.

Intercontinental Micro pioneered the use of
4 channels of Direct Memory Access (DMA),
in the micro world—making our master slave
combinations up to 300% faster than the

found in Intercontinental products include:

16 MegaByte Memory Management Unit (MMU)
on all SBC/Masters, bank selectable slave
memory, vectored priority interrupts, and multi-
ple parallel/serial ports.

So ask for confidential benchmark studies
on our product’s speed. We think you'll agree
we can save you and your customers time.

A NEW DEFINITION OF SUPPORT. Everyone talks
about support. Intercontinental Micro Systems
does more. We don't build systems, so you are
our most important customer. Ask us for
references or call our dedicated support team.
You'll find out that support is more than just

a word at Intercontinental Micro Sys-

tems. It's what we're here for.

S0 GET ITALL. A comprehensive
product line loaded with benefits for
you and your customers. Flexibility
to grow. And support that sets industry

standards. Gall Intercontinental Micro
Systems today—we can help you with
your S-100 needs.
CIRCLE 185 ON READER SERVICE CARD
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CompuPro ras now o=

matically increased your micro-
computing power and speed.

With our System 816/F™ super-
micro with CPU 286/287™ board.
The computer that gives you
results. Fast.

Built to provide sophisticated
computer users with the fastest
16-bit system available, the
System 816/F is a multi-user com-
puter so powerful it virtually has
No supermicro peer.

The reason for such a strong
statement? We configure the sys-
tem around the 80286—among
the most powerful 16-bit proces-
sors available anywhere and one
that’s built for speed. The 286/287
board lets you run anything from
the 8086/8088 family and includes

the 80287 math processor and as

mishan fh n! :DMM ﬂn-hnﬂrd

MDRIVE®/H—a solid-state disk
with the capacity to dramatically
increase the speed of the 286 pro-
cessor even more ... 512 Kb of
16-bit main memory expandable
to 16 Mb ... 1.2 Mb floppy disk
and up to 80 Mb of hard disk
storage . .. 12 serial ports . .. and
much more.

And even though our System
816/F has set some industry stan-
dards, we still designed it to con-
form to the IEEE 696/S-100 bus
standard. And virtually no one
else can say that.

The time you save with
CompuPro will save you money,
too. Our System 816/F speeds up
software development. So the
quality and capacity of your pro-
grams is enhanced, and the value,
maximized.

T ChmuF S E
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The Essential Gomputer’

ompuPro,
A GOPBOUT GONPANY
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