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Models 9100/9300 Vacuum Column Tape TranSports
Proven. Period.

Kennedy’s vacuum column digital tape transports weren't Models 9100/9300 offer more features, more performance,
designed yesterday to grab a piece of a growing market. In fact, and most important, more time-in-the- fleld than any competmve
they virtually founded the vacuum column market. They were units.

the first to have such features as a capacitive tape-location Why do we think so? Simple. Our figures show that we are
detector for improved tape life; air bearings and hardcoated about 3000 satisfied users ahead at this point. ;
read-after-write heads to reduce tape wear and improve data - !
‘integrity. ' KENNEDY CO.

Mode19100 (75 ips) and 9300 (125 ips) offe'F‘Efvgta BaNLL ' 540 W. WOODBURY RD., ALTADEN. (;A;).l:gasgg?
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UDS cmnounces a 4800 bps

Bell-compatible
microprocessor modem.

UDS has leapfrogged current LSI technology with
nanosecond microprocessor performance! All com-
ponents are industry standards — no custom or
single-source parts are used.

e Bell compatibility. Available in 208A (four-wire)
and 208B (two-wire) configurations, one-third
Bell’s size.

e Reliability. A drastic reduction in total number of
components results in a longer MTBE

® Multi-channel opportunity. A 7" x 19" rack-
mountable enclosure accommodates up to eight
single-channel cards.

® Cost/effectiveness. Microprocessor power and
innovative design make the UDS 208 your best
buy for data communications at 4800 bps.

For further details on the UDS 208 or our lower
speed modems (103s, 201s, 12 ¢ 12s etc.) contact
Universal Data Systems, 4900 Bradford Drive,
Huntsville, AL 35805. Phone 205/837-8100; TWX
810-726-2100.

IDCMA

universal data systiems

Confidence in Communications

Created by Hall & McKenzie, Inc., Winter Park, Florida CIRCLE 9 ON READER CARD
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Douglas A. Cassell
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The New
Slimline Series
From Okidata

OKIDATA

Line Printers That
Sell Minisystems

The Okidata Slimline Series, a new family of
microprocessor-controlled, 132 column line printers.
A wide range of speeds, options and plug-compatible
interfaces, all supported with common spares.

Common spares but uncommon price, performance
and reliability. OEM prices that create new mini-
system opportunities, print quality that helps sell the
businessman and Okidata reliability and maintain-
ability—unmatched in the industry. A 500,000,000
character head warranty and stored program machine
history that replaces customer installation records.

The Slimline, available in 300, 250, 160 and 125 LPM
models. Twelve program-selectable fonts, 5 x 7,

7 x 7 and 9 x 7 characters, and graphics capability.
The Slimline, backed by a worldwide sales and
service organization.

OKIDAITA

Okidata Corporation
111 Gaither Drive
Mount Laurel, New Jersey 08054

k Telephone: 609-235-2600 )
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“I can give you ten reasons whyour

OMEGA 480 is the better buggags decision”

"GWEGA 480

------------------

................

.......

Donald E. Roepke, Group Vice President
Peripheral Systems, Control Data Corporation

“First of all, there's the price. Our OMEGA get it from Control Data. Our support

480-1 has greater throughput than a organizations have more than 8,000 dedi- B

370/138—yet it costs about the same. And cated hardware and software specialists—

our 480-11 exceeds 370/148 performance including many with years of IBM system

but costs substantially less! experience. ,
“And an OMEGA 480 system requires about “That experience comes from servicing more

one quarter the power and one half the than 1,400 current IBM users, and main-

—lloor space of the comparable 370, taining such Control Data plug-compatible. . .

“Of course we designed it to be field- peripherals as DSk, 1ape, Mamory, Printer

upgradable. That means you can start with and Mass Storage Systems. =

the smaller OMEGA 480-1 now, and “Why not decide for yourself whether the
upgrade to the larger processor when your OMEGA 480 is the better business decision
needs require the higher performance. for you. Call 612/853-7600. Or contact your

local Control Data representative. Tell him:

“And there's software. OMEGA 480 supports,
\on Don Roepke sent you:'

without modification, most 1BM operating
systems, program products and user

programs.
s R ARCING CAT BT IMportanttoo-~Several

attractive options are available through our CONTROL DATA

Installment Sales Plan or from a selection CORPORATION

of 3- to 7-year leases.

“But most importantly is the service,
experience and support you want. You More than a computer company
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Announcing

The 150-cps terminal

It impacts your workload. demonstration and we’ll show you

what we mean.
Not your wallet. An operator’s dream
Meet the newest member of our P o *

OMNI 800* family: the Model 820 First of all, you'll note that the new
KSR Impact Terminal. It has all the =~ 820 has an efficient, compact design

features, functions and options of with a keyboard resembling that of
costly multi-copy terminal printers. a standard typewriter. So, it can sit
But not the price tag. on a desk top or stand. And it’s

The 820 comes with standard easy to use. In operation, you'll see
equipment that’s setting new indus-  one of the first features: a 9 x 7 dot
try standards. So, join us for a short

matrix printhead that prints clear,
legible characters. On both the
original and up to five copies, too.
And a wide carriage that prints
forms from 3 to 15 inches in
width — up to 132 characters
across — at 150-cps speed.

Now, notice the 640-character
FIFO buffer. It channels data so




the 820 KSR.

with more impact.

it’s printed at maximum efficiency,
either uni-directionally or bi-
directionally. And the buffer provides
overflow protection so you won’t
lose any input.

Status symbols.

Left of the keyboard {728
you’ll notice a three-
digit L.E.D. Terminal
Status Control panel.
But it won’t confuse
you. It shows you
the printer’s next
position. Or the ter-
minal’s status. Or an appropriate
code when you have an error con-
dition. It eliminates all the
guesswork.
You'll also see Answerback
Memory, on our Model 820
KSR. Plus a view mode
D that lets you check on
the last character
e printed.

J

~ More impact
" with our printhead.

Also, there’s the wire matrix
assembly-designed printhead. It's
specifically designed to increase
printing life to 150-million character
impressions. And our new extra-
length ribbon allows the printhead
to make more strikes per ribbon.

Maintenance in
minutes.

To simplify maintenance,

we've reduced the number

of basic components to just four:
the motherboard/microprocessor,
the keyboard, the print/drive mech-
anism and the housing. The majority
of which can be replaced in minutes. §

Making the
most of your options.

To increase its performance even
further, the 820 is available with
optional compressed character font,
ASCII/APL keyboard, an 18-key ©

numeric cluster, and a powerful TI-CAREY, our nationwide automated
device/forms control package. service dispatching and field service

Far-reaching supp ort management information system.

To see how much more impact
Every OMNI 800 Model 820 Impact our new impact terminal can have on
Terminal comes with TI's over 30

your workload, call the TI sales
years of experience in the elec-

office nearest you, or write Texas
tronics industry. Plus the technical  Instruments Incorporated, P.O. Box
expertise and support of our world-

1444, M/S 784, Houston, °
wide organization of factory-trained Texas 77001, or phone (713)
sales and service engineers, and

491-5115, extension 2124.

.....................................................................................

Yes! I am interested in the Model 820 KSR Impact Terminal. OMNi 800
[] Please have your representative call me. clectronc data termnals  *
[ Please send me more information. 238DM
Name
Title
Company
Address City
: State Zip Phone
: Ma to: TEXAS INSTRUMENTS
INCORPORATED

P.O. Box 1444, M/S 784, Houston, Texas 77001

‘tService Mark of Texas Instruments
_Copyright © 1978, Texas Instruments Incorporated

TEXAS INSTRUMENTS.

We put computing within everyone’s reach.



TWENTY YEARS AGO/TEN YEARS AGO

LOOKING

BACK

Frank Rosenblatt, circa 1958.

July/August 1958
ARTIFICIAL INTELLIGENCE

Twenty years ago we still had some very
simple, mechanistic (and probabilistic)
concepts of how the human brain func-
tioned. So simple, in fact, that inan August
1958 article, DATAMATION reported that
“. . . some work which had been performed
at Cornell Aeronautical Laboratory indi-
cated that at last a machine operating on
the principle of the human brain appeared
possible, at least as a laboratory model.”

The machine was called a perceptron
and it was developed by a research psychol-
ogist named Frank Rosenblatt. At an early
demonstration Rosenblatt posed the ques-
tion: Is it possible for a machine to have
original ideas? His answer equivocated
only slightly: “With regard to the per-
ceptron it appears that we must answer this
question concerning original ideas in the
affirmative.”

An 1BM 704 was used to simulate the pre-
sentation of various sensory stimuli (e.g.,
various shapes) to a tv-like camera hooked
to the computer system. Instead of recog-
nizing the target shapes by comparing
them to a prestored inventory, the per-
ceptron’s “recognition is direct and essen-
tially instantaneous, since the association
by which a perceived stimulus is identified
is derived in the form of new pathways
through the system rather than from a
coded representation of the original stim-
ulus.”

Heady stuff that, back in 1958.

Dr. Rosenblatt went on to say that they
would be working on advanced systems and
that the perceptron concept was one of the
“most important scientific challenges of
our time.” The perceptron, he stated, was
the first brain model to be wholly consistent

with whatever is known of the biological
nervous system. And further, humanity’s
very survival might depend on the ability to
quickly and accurately deal with complex
data. Perceptron applications such as auto-
matic landing systems, automatic pilots,
and recognition systems of almost un-
limited variety were foreseen, and applica-
tions to library research and scientific data
gathering were strongly indicated.

What happened to the perceptron’s
bright promise? Well, as time went on and
the world became more complex, the theo-
ries supporting the perceptron concept be-
gan to unravel. And in 1969 the coup de
grace appeared in a book by Marvin Min-
sky and Seymour Papert, published by MIT
Press. The two artificial intelligence ex-
perts presented hard proof that the per-
ceptron would mathematically be able to
identify only patterns that were, in to-
pological terminology, “simply con-
nected.” The perceptron, it turned out,
couldn’t perceive very much after all.

August 1968
COMPUTER INDUSTRY

The late sixties were euphoric times for the
computer industry and DATAMATION’s Au-
gust 1968 issue reflected concerns far re-
moved from debates over the ascendancy of
man or machine. Angeline Pantages pre-
sented an introduction to third-party leas-
ing firms and talked about Greyhound
Computer, Randolph, Data Processing Fi-
nancial & General, Levin Townsend,
Leasco, and others. How many of these, she
wondered, would still be in the field by the
time the fourth generation of computers
came around?

Boom times also meant that computer
entrepreneurs were everywhere (some
might have said as thick as thieves) and an
article on going public was particularly ap-
propriate.

Although these were the industry’s salad
days, not all was fun and games. Burroughs
announced that delivery of their 8500 su-
percomputer was being delayed because of
hybrid circuit’ troubles and AT&T was
smarting under the sting of the June 26
Carterphone decision. Ma Bell mumbled
darkly about proposing new tariff provi-
sions that would “protect the telephone sys-
tem against harmful devices . . .”

8 DATAMATION

DATAPOINT SALES OFFICES

Corporate Office

9725 Datapoint Drive
San Antonio, Texas 78284
(512) 699-7151

Sales offices:

Albany/(518) 459-7781
Atlanta/(404) 325-2212
Boston/(617) 890-0440
Charlotte/(704) 527-5300
Chicago/(312) 298-1240
Cincinnati/(513) 984-5057
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Rochester, N.Y./(716) 248-2616
San Antonio/(512) 734-8982
San Francisco/ (415) 398-2888
Seattle/(206) 455-2044
Stamford/(203) 359-4175

St. Louis/(314) 878-6595
Tampa/(813) 879-8216
Toledo/(419) 474-5766
Tulsa/(918) 664-2295
Washington, D.C./(703) 841-7600

Also Sales Offices in
29 International cities



FOR AS LITTLE AS $1600 A MONTH
YOU CAN ADD FULL TELEPROCESSING
CAPABILITIES TO YOUR MAINFRAME.

That's right. The Datapoint At-
tached Support Processor
(DASP)™ can provide your main-
frame — a 360, 370 or any other
compatible mainframe — with
full batch teleprocessing
capabilities. And, DASP can do this
without requiring costly upgrad-
ing of the mainframe and without
disturbing the mainframe’s exist-
ing local processing capacity.

DASP consists of a Datapoint pro-
cessor, disk storage, interface to
the mainframe byte multiplexer
channel, and communications
equipment. Plus the software
needed to make it a complete
system.

Here are just a few of the reasons
why DASP is the painless, practi-
cal and profitable way to add
telecommunications to your
mainframe.

»Adds no communications over-

head to mainframe — spools,
queues and schedules data au-
tomatically on its own disk. Passes
data to mainframe in unit record
format.

»Handles up to 4 high-speed tele-

communications lines simL_lItane-
ously, incoming and outgoing.

- Completely turn-key — all operat-

ing software provided.

= Compatible with all IBM 360, 370

and compatible systems with byte
multiplexer channels.

>Can be utilized when mainframe is

down or otherwise engaged.

= Automatic, unattended operation

day or night for lowest cost data
communications rates.

§ MULTIPLEXER
CHANNEL

DASP SYSTEM

DIAL-UP OR
LEASED LINE .

\3

DATASHARE
TIMESHARING SYSTEM

DISKETTE SYSTEM

SINGLE USER
DISK SYSTEM

~Complete system log for billing

reports, system analyses, and
management reports on network
operations.

> Efficient line protocaol.
~Utilizes a variety of telecommuni-

cations services, including DDD,
FX, and WATS.

oStandard automatic calling and an-

swering features.

s Allows timely and cost-effective

implementation of a dispersed
processing network.

= A variety of remote Datapoint sys-

tems can be used — including the
1150, 1170, 5500 and 6600 and
their peripherals.

oMay be used with DATASHARE

multi-terminal systems and ARC
multi-processor configurations.

And the prices can‘t be beat. A
one-line DASP system can be
leased for $1600 a month; incre-
mental line costs are only $75 per
month. If you need to make the
move to telecommunications, let
DASP make it a painless, practical
and profitable transition.

For more information contact the
Datapoint sales office nearest you.

MULTIPLE PROCESSOR
ARC SYSTEM

DATAPOINT

The leader in dispersed data processing™

[
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Counton GA

tohelp carry theload inthe
'most ambitious computer networks.

General Automation: selected by the world’s largest corporations, in multi-
industries, as a working “partner” in advanced network development.

Financial. Developed with the world’s
largest bank: a GA network of 60 mini-
computers regionally modularized. Handles

data on ten-million accounts. Teller response:

one second. Up to 345,000 transactions
per hour. Through 10,000 terminals in 1200
branches.

Factory testing. The world’s largest

_ automotive firm controls quality in their
carburetor division with a 129-minicomputer
GA network. Conducts 460,000 QC pro-
cedures per day: 18-20 tests on 23,000
carburetors daily sharply reduce reject rates.

International banking.GA
individually configured over half the 369
member-bank connections into the world’s
largest interbank network, SWIFT. Nearly
200 sophisticated GA terminal systems:
transacting billions of dollars of SWIFT
fund-transfers a day.

Broadcasting. For the world’s largest
television corporation: a complex GA 9-mini-
computer network. Controls all TV program/
commercial feeds to over 200 affiliated
stations. With fail-safe backup systems built
in by GA, downtime is nonexistent.

Competing against the world’s best-known sources, General Automation was selected by
these innovative corporations— after exhaustive analysis demonstrated-GA's superiority in

networking technology.

There's not a minicomputer company today that can touch GA’s proven performance in
ambitious distributive processing networks. In major industries worldwide. In many highly
diverse applications: not only financial, factory testing, international banking, broadcasting,
but into telecommunications, energy management, publishing, manufacturing, process control.

GENERALD)
AUTOMATION

For any type of operation, any volume,
any speed —count on GA to help carry
- your load. And you'll be in good company.
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O Please send information on GA's capability in
distributive processing networks.

O Contact us for immediate consultation.
Tel: ( ). Ext

Title

Clip coupon to business letterhead and return to
General Automation, 1055 South East Street,
Anaheim, CA 92803.
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A SMALL
ANNOUNCEMENT

Our good news comes in a small package. It’s the
new Verbatim® Mini Data Cartridge, model TC-150.
We've designed it to store data for today’s
minicomputers. Intelligent calculators and terminals.
Word processors. Point-of-sale terminals. Data
acquisition instruments. And more. Matter of fact,

it plugs right in wherever you're now using 3M’s
DC-100A or HP’s 9162-0061 mini-cartridges. It can
be used on HP, TI, Savin, Qantex and 3M drives,
among others.

Small wonder!

The TC-150 offers the same rugged packaging, long
life and 100% performance testing of all our
Verbatim products. And because each Mini Data
Cartridge uses quality Verbatim media, you're assured
that your data will play back the way you recorded
it, bit for bit, byte for byte.

Actual data storage figures depend on your data
format, but the recording formats for the Verbatim
TC-150 range from single-track 800 bpi up to
dual-track 1600 bpi. With room to grow.

Quality mini media. That’s our business. At
Information Terminals Corp. the whole message

is quality.

Information Terminal Corp.,

323 Soquel Way, Sunnyvale, CA 94086.

(408) 245-4400. TWX: (910) 339-9381.

Call Toll Free: (1) 800-821-7700, Ext. 515
(In Missouri call: 800-892-7655, Ext. 515)

In Europe: WHEN
Information Terminals S.A. YOUP‘ DATA

Case Postale 296 MUST P\.AY
1215 Genéve 15
Switzerland

Telephone: 41 (22) 34-90-55

Telex: 22647 ITGE CH m
In the Far East: r a 1
ITC—Far East

404 Roppongi Skyheights

3-2-21 Roppongi, Minatoku

Tokyo, Japan

Telephone: (03) 583-1981

Telex: ] 47879 © Copyright ITC 1978
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INTRODUCING THE BTI 8000 32-BIT
NO OTHER COMPUTER CAN GIVE YOU SO

The BTI 8000 uses new hardware and software
technology to offer mainframe level performance at an
order of magnitude lower cost. _

The BTT 8000 can concurrently support hundreds of
interactive users and batch tasks.

The BTI 8000 provides multiple languages. ..
PASCAL, FORTRAN, BASIC, RPG I and COBOL,
and includes a CODASYL compliant Data Base Manage- '
ment System.

The BTI 8000 is enormously expandable: 1 to 8
CPUs; 256,000 to more than 100 million bytes of core;

BTI, 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: Cherry Hill, NJ (609) 662-1122; Minneapolis, MN (612) 854-1122,
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MULTIPROCESSOR SYSTEM.
'MUCH CAPABILITY FOR SO LITTLE COST.

1 to 8 parallel paths to memory; 4 to 32 I/O channels; 8 to 512 interactive ports;
1 to 128 spindles of disk storage, with 33 to 252 megabytes per spindle.

The BTI 8000 is a range of capabilities never bez)re offered on a single
computer system at anything like this cost. Prices start at $86,850 for a ready-to-
go system; just add terminals.

The BTI 8000 is an entirely new system. It’s the result of four years of
intensive development. And it’s backed by proven experience with the BTT 4000,
operating successfully at over 600 installations in the 5
United States, Canada and Europe. %BTI

For more information, just contact the BTI office = &0 nER
nearest you, today. SYMISTEMSU

Chicago, IL (312) 298-1177; Dallas, TX (214) 630-2431; Sunnyvale, CA (408) 733-1122, Anaheim, CA (714) 533-7161.
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INTRODUCING
THE NEW COMPUTER
“ THAT ISN'TL

The biggest problem with buying a new computer is that you have  Since its introduction, the
to buy a new computer. An untried, unproven computer. 7860 has been tested exhaus-

The new Classic 7870, the newest member of the MODCOMP tlv_ely tbfy corr(ljp uter users l? bIOth
Classic family, solves that problem. Because it has all the perform- smelr} ! EC and process contro
ance features of the Classic 7860, which we introduced earlier this appiications. g
year. Except for one thing. It has four times the memory capacity. They report that the Classic
is as reliable as any computer

MODCOMP has ever intro-
yg%%%lgEPRClﬁ“AI%SIC ’ — duced. And that’s saying some-

thing. Because independent
surveys have consistently rated
MODCOMP computers as the
most reliable real-time systems
on the market.

Why buy a new computer
when you can buy our new
computer?

The Classic is supported by a
comprehensive set of operating
systems and network exten-
sions that have been used suc- -
cessfully by some of the most
demanding computer users in
the world. We also provide all

With its large solid state Hard to believe? Not really. the documentation you need to
memory (up to 2 million bytes) Not when you consider some of ~implement it quickly and easily.
and an effective memory cycle  the features we've built into Plus a worldwide network of
time as low as 125 nanoseconds, the Classic. service specialists.

it gives you the speedand ca- g, ¢he 7860 and 7870 have 10 fact, the only thing the new

Pa.CltY you neqd for'demandlng our unique multi-word (16-64 Classic 7870 doesn't give you is

scientific, ertlglfleerllr}g ?nd large bit) architecture. Pipelined in- something you don’t want anyway.
rocess control applications. ; .

P PP struction processing. Our super The problems associated with

And becauge the 7860 has al- fagt floating point processor. new computers.
ready been tried and proven, the And hardware instructions that

7870 gives you something that  gre specifically designed for fast For more information, send
no other new computer can Fortran execution. for our “"MODCOMP Classic
offer you — a track record. Family” brochure.

You don’t have to trade

Prime and SEL.
performance.

In benchmark tests by com- The best thing about the ﬁ::‘sunncouk
puter users Igleas?jrin(% bogl Classic isn't its performance. It's Dedicated to your success
computational and I/O perform- tpe fact that its state-of-the-art
ance, the Classic 7‘860 has performance isn’t achieved at Modular Computer Systems, Inc.
outperformed DEC’s 11/70 and e expense of reliability. 1650 W. McNab Road
VAX. Interdata’s 8/32. Prime’s Ft. Lauderdale, FL 33309
400. And SEL'’s 32/75. ' : (305) 974-1380 ‘
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 MORE AND BIGGER

FROM HONEYWELL

BEWARE OF 303X
LESSORS

SERIES/1 DOING
WORK OF 370s

AT&T EYES BRITAIN'S
VIEWDATA SERVICE

HOORYAHBAD

Honeywell, which ballyhooed its big iodel 66/85 in early 197
only to drop it last spring, never considered it as its ultimate
big machine, sources close to the company say. It was to be a
"meantime" offering. A really big machine is supposed to be in
the offing--like two years away. And CP-6, an operating system
under development by Honeywell for its Xerox customer base, is
supposed to be the operating system for the new big machine and
will become Honeywell's mainstream operating system replacing
GCOS. E

Some computer lessees are reportedly being burned by lessors who
can't deliver on the 303X systems they promised. The lessee
orders a system due in, say, nine months and gets talked into
leasing another machine -- a 158, maybe -- in the interim. But
the lessor doesn't really own the promised 303X. He's merely
acquired a delivery position. Consequently, IBM, which is
trying to discourage position purchasing, refuses to install

the system with the lessee. Meanwhile the lessor shrugs and
walks away claiming there's nothing he can do and the lessee is
stuck with the 158 at high monthly rates.

If that's not bad enough, some lessees are also having to
shell out whopping premiums for the new IBM machines —- premiums
that are often concealed in the lessor's contracts. One
California user, for example, just discovered a $250,000 premium
buried in a 3032 contract.

An industry observer suggests that IBM's Series/l version of the
editor for the 370 time-sharing -option (TSO) may be another one
of those internal developments that users latch on to as a hot
product idea. Only this time, it is a General Systems Div. idea
and it sells Series/ls to do work that would have been done on a
370. The ease and economy of using a mini that looks to the
user just like the popular Structured Programming Facility (SPF)
is so compelling that it is unlikely to be confined, claims the
source, to IBM minis for very long.

AT&T, hungry for new marketing opportunities, is rumored to be
more than interested in launching a data base service operation
in the U.S. similar to the Viewdata service the British Post
Office is slated to begin market testing this month (March,
P.213). Sources report that Ma Bell already has had tentative
talks with the New York-based Insac Group, Ltd., the U.S.
subsidiary of the British Insac Data Systems Ltd., which heclds
exclusive marketing rights to Viewdata. Apparently anxious to
acquire licensing rights from Insac, the communications giant
is one of a number of U.S. companies taking a seriocus look at a
Viewdata-type venture.

A possible stumbling block to AT&T's Viewdata plunge may be
the Congress. Although there currently are no restrictions on



ICL LOCKS OUT THE
COMPETITION

IPL ENTERING
IBM 158 FRAY

REAL ESTATE

[HROWN IN

{UMORS AND
AW RANDOM DATA

LOOIN ARIERD

the books prohibiting such a move by Bell, Congress, in its
deliberations on the newly proposed Communications Act of 1978,
may bundle into the bill a cable tv regulation calling for a
separations principle. Under such a setup, AT&T could provide
the cable facilities but not the data base services. Without
such a restriction, telephone companies are expected to swarm
into the cable market. "And having done that," worries one
industry insider, "it's a short step to them providing not only
entertainment programs but any and all data base services."

Britain's International Computers Ltd. is being investigated by
the European Economic Community (EEC) over alleged '"restrictive
practices" for locking out third party peripherals manufacturers.
The U.K. Office of Fair Trading also is investigating the big
mainframer over a complaint from Britain's Systems Reliability
Ltd., of Luton, England, an add-on company, that ICL withholds
documentation and logic drawings and terminates maintenance
warranties from users who go outside ICL for add-on store and
memory. SRL is only one of several companies in the add-on
business that have asked the EEC's DG 4 Competition Directorate
to look into ICL's operations.

ICL also is levying a 207% "software rights'' charge on users
of third party peripherals and won't allow its software to be
used on non-ICL equipment, claiming the add-on companies are
"interfering" with its cpu's and trading on its capital invest-
ments in machine and systems software. Both the U.K. fair
trading office and the EFC decline to comment on "such a
confidential matter."

Watch for competition in the IBM software-compatible mainframe
market to heat up again soon with the expected entry of IPL
Systems Inc. into the IBM 370/158 marketplace. The machine, to
be called the Omega 480 Model III, will also be pitted against
Itel's AS/5. One interesting wrinkle to the new equipment is
that it will have IBM's ECPS (extended control programming
support). 1IBM offers the microcode enhancement on its 148, but
not on the 158, which means IPL Systems will be in the strange
situation of offering an IBM feature that IBM can't offer. So
far IPL Systems has shipped nearly 60 Omegas to Control Data,
which markets them for IPL.

Back when Xerox was still in the general purpose computer
business, it sold two Sigma 9s to Dun & Bradstreet before D&B
woke up to the fact it didn't have room to house .them. ''No
problem," said XDS' Don McKee, "we'll build you a building."
Said building is now fondly known as the Don McKee Memorial
Computer Center.

A minicomputer from XDS? Not quite, but Telefile Computer
Products which plans to reintroduce the XDS Sigma 9 late this
year or early next (p.55) will follow it up with the Sigma 1, a
minicomputer which will run all Xerox software and will be in
the price range of an HP 3000...Applications Software, Inc.,
Torrance, Calif., has landed what may be the largest contract to
an independent -- a $5 million order from an undisclosed company
for its file management system and its end-user oriented IMS
inquiry system, called ASI Inquiry...Cambridge Memories is
working on a high density add-on memory for Digital Equipment
Corp. PDP-1ls.
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“When we first looked at MARK IV, we weren't even
interested in acquiring software — we were just doing an
evaluation of data base management systems. MARK IV
sounded so good that we had to take a closer look. Because
of the capability and productivity improvements it offered,
we decided to go with it immediately.

“We've had such tremendous success with the system
that we have made it the standard programming language —
the only Cobol work we do now is maintenance of
existing systems.

“We're extremely happy with the way MARK IV works with
our data base. We installed IMS with DL/1, and that afternoon
we were processing off the data base with MARK IV.

“An important part of our success has been in getting
MARK IV out to our users. For example, the Director of Budget
uses the MARK |V On-Line Query Language for evaluations
and projections. Our Registrar people do the same with the
MARK |V batch facility. When the user can get his own
report out quickly, it creates immense satisfaction and
reduced costs for all of us.

“As far as the productivity of my own programmers, I've
found that what takes a week-plus in Cobol takes only a day
with MARK IV. We're going to use MARK 1V to do all
the batch work.

“When people ask me what | think of MARK V. | tell
them they can’t afford not to look at it. | am a firm believer in
the resuits and benefits of MARK IV. it's one of the best
pieces of software |'ve ever used.”

Get the facts about MARK IV. MARK IV is the most versatile
and widely used software product in the world for application
implementation, data management and information process-

® ing. Six powerful models (prices start at
$12,000) are in daily use on IBM 360/370,
Univac 70/90, Siemens 4004, Amdahl 470
and ltel Advanced System computers at over
1,300 installations in 44 countries. Programs

in MARK IV require only about one-tenth the
statements of Cobol, and users report 60
to 90% cost and time reductions on most

isthebest =
piece of software

I've e\'g,er

— Al Baker, Manager, Data Base Coordination and
Administration Department, University of Georgia,
Athens, Georgia

o

informatics inc ! Software Products

-l

World’s Leading Independent Supplier of Software Products

Member SIA @ Software Industry Association

Informatics Inc., Software Products, Dept. D 378
21050 Vanowen St., Canoga Park, Calif. 91304

Name
Title
Dept.

Computer

Firm
Address
City
State/Province Zip

Phone

Views expressed are those of Mr. Baker and not
necessarily those of the University.
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Announcing a fabulous

Full language ANSI 77.

To have a non-stop FORTRAN, you
must have a non-stop system. And only
Tandem has it. A unique multiple
processor on-line system which en-
sures protection of the data base, and
. that no transaction is lost or dupli-
cated, even if a processor, I/O channel,
disc controller or disc should fail. The
system keeps running, and so do your
FORTRAN programs, even if one of
those failures occurs.

Multiple Processor
FORTRAN.Fast.

Tandem FORTRAN runs on the
Tandem NonStop™ System, the only
multi-processor system designed from
scratch for NonStop, transaction-
oriented, data base applications. And
because Tandem FORTRAN runs
under our Guardian Multiple Proces-
sor Operating System, no custom soft-
ware is required. Our FORTRAN
utilizes all of our Guardian Operating
System features including NonStop
operation, re-entrant code, inter-
processor communications, virtual
memory, and ENSCRIBE data base
record management facilities for
keyed, relative and sequential access,
multi-key data paths, and concurrent
record access. Our benchmarks show
our FORTRAN to be exceptionally
fast, and fully capable of runningin a
multi-language environment without
penalty.
Tandem NonStop FORTRAN
conforms to full language specifica-
tions of ANSI FORTRAN, X3.9-1977.
There’s no necessity to deal with sub-
set language specifications. Extended
features include RECORD Structures
for data base compatibility as well as
complete facilities for Interprocess
Communications. Firmware support
of both extended and standard Float-
ing Point is provided in addition to a
host of Extensions which capitalize
on Tandem Computers’ unique Non-
Stop operation. Six data types are
supported, including LOGICAL and
CHARACTER. Operators can be
‘arithmetic, character, relational or
logical. And Specification Statements
include IMPLICIT, PARAMETER,
INTRINSIC and SAVE as well as all
the usual facilities in each of these
categories. Noteworthy among our
Control Statements is Block IE It’s
FORTRAN as never before.
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DYNABUS™ (Dual Independent Interprocessor Busses)
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The Tandem NonStop System is composed of up to 16 multiple, inde-
pendent processors with dual communications paths between all system
modules. The result is not only continuous operation, but throughput
unmatched by any other system of comparable cost.

R

With STARTBACKUP and
CHECKPOINT. These functions allow
our FORTRAN to utilize the NonStop
capabilities of our Guardian Operating
System. STARTBACKUP is called
once at the beginning of a program to
establish the NonStop mode. There-
after, CHECKPOINT is used to pass
critical information to the backup
process. Checkpoints will auto-
matically occur upon any OPEN or
CLOSE after the backup has been
created. With STARTBACKUP and
CHECKPOINT, Tandem’s Nonstop
FORTRAN is freed from the down- .
time, restart and revalidation which

plague the user of any other
FORTRAN.

Structures for Record Definition. The
constructs RECORD and END
RECORD are used to define record
structures in Tandem FORTRAN.
And Data Definition Language may
also be used to transcribe a schema
into FORTRAN RECORD structures.

Data Base Record Management.
Extensions have been made to the
Tandem FORTRAN READ and-
WRITE statements to permit the full
use of our ENSCRIBE Data Base
Record Management facilities. This



irstin FORTRAN.
nd it’'s Non-Stop!

makes it possible to access key-
sequenced, relative and entry-
sequenced files by primary or up to
255 alternate keys. Provisions have
been made to allow exact, approxi-
mate or generic positioning into an
ENSCRIBE file structure using
FORTRAN. Concurrent data base

access with other programs and lan-
( ),( @ guages is supported with LOCK

mechanisms at either the record or
! ambh'@Y's

©

file level.

Interprocess Communications. Tandem
FORTRAN processes can communi-
cate with one another or with processes
written in other languages through
standard FORTRAN READ and
WRITE statements. Communication

to other processes is implemented
using the interprocess communication
facilities of the Guardian Operating

e System.

AN Four BILLION bytes per file. With no

LINE l - OTHER limit to the total data base size. And
N PRINTER GUARDIAN COM-

PUTER Tandem offers optional mirror copy by
SYSTEM

MT—-VONZM
<0O<Zm

<J~Zm

disc volume. With our alternatives in
file structure and 255 keys per file,
it’s tremendous flexibility and amazing

storage for a mini-based system. And
COBOL T/TAL EDITOR| [DEBUG| |GALLEY| | SORT of course, it’s non-stop.

The name of the game is control.

, ; Feature by feature, and with special
i emphasis on its NonStop capabilities,
PLUS FORTRAN : the Tandem NonStop System with full
language FORTRAN 77 is just what

; . . control systems people have been
The unique interaction between Tandem NonStop Hardware and Sojt- wanting for years. For those system

ware makes the multiple processor system easy to use and easy to expand. development jobs where continuous

control is the critical function and a
NonStop computer would offer obvi-
ous advantages, this is FORTRAN at
its finest. And control with un-
precedented protection.

There’s only one NonStop System on
the market today. It’s expandable
without penalty. Without reprogram-
ming. Without one cent of loss on the
original investment.

For further information, contact
Tandem Computers, Inc., 19333
Vallco Parkway, Cupertino, California
95014; Frankfurt, West Germany;
Uxbridge, England; Toronto, Canada.
TOLL FREE 800-538-9360 or

(408) 996-6000 in California.

TANDEM
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CALENDAR

SEPT.

COMPCON FALL '78, COMPUTER COMMUNICATIONS
NETWORKS, SEPTEMBER 5-8, WASHINGTON, D.C.

A choice is given attendees between three tutorials: a 1978 Revi-
sion and Update on Computer Networks, A Practical View of
Computer Communications Protocols, or A Survey of Software
Validation Methods. The keynote session will feature Henry
Geller, Assistant Secretary of Commerce, speaking on “A Govern-
ment Perspective of the Telecommunications Environment and
Related Policy Direction”; Paul Henson, chairman, United Tele-
communications Corp., presenting “A Carrier’s Perspective of
Telecommunications in a Competitive Environment”; and Lewis
Branscomb, vice president and chief scientist, 1BM, who will ad-
dress “Computing and Communications: A Perspective of the
Evolving Environment.” Compcon Fall *78, P.O. Box 639-P, Silver
Spring, MD 20901. ‘

WESCON/78, SEPT. 12-14, LOS ANGELES. _
Western Electronic Show and Convention, sponsored by the San
Francisco Bay Area and Los Angeles Councils of the IEEE and the
Northern and Southern California chapters of the Electronics
Representatives Assn. Contact Wescon, 999 Sepulveda Blvd., El
Segundo, CA 90245 (213) 772-2965.

PERSONAL & BUSINESS SMALL COMPUTER SHOW,
SEPTEMBER 15-17, NEW YORK.

20,000 attendees are expected. Featured at the show will be free
lectures on small business applications, software, recreational ap-
plications, billing, retailing, and introductory topics. Admission is
$5 per day. Personal & Business Small Computer Show, 78 East
56 St., New York, NY 10022,

WPOE '78, WEST COAST WORD PROCESSING &
OFFICE/BUSINESS EQUIPMENT TRADE SHOW,
SEPTEMBER 26-28, SAN JOSE.

The theme will be “The Electronic Office of the Future.” Some
topics to be covered by the conference are equipment selection,
future trends in systems and applications, word/text processing
management and personnel considerations, and “emerging infor-
mation systems.” Contact: Cartlidge & Assoc., 491 Macara Ave.,
Suite 1014, Sunnyvale, cA 94086 (408) 245-6870.

THIRD U.S.A.-JAPAN COMPUTER CONFERENCE,
OCTOBER 10-12, SAN FRANCISCO.

The keynote speakers will be Dr. Jerome B. Wiesner, president of
Massachusetts Institute of Technology, and Dr. Koji Kobayashi,

chairman of the board and chief executive officer of Nippon Elec-
tric Co. Ltd. The conference, cosponsored by AFIPS and the Infor-
mation Processsing Society of Japan, will explore technical
advances in the U.S. and Japan as well as similar and contrasting
ways of using computers to solve problems. Some subjects to be
covered by the technical sessions are data bases, data base man-
agement systems, very large scale integration, reliability, comput-
ing in health care, and transborder data flow. Contact the 3rd
U.S.A.-Japan Computer Conference, c/o AFipS Headquarters,
210 Summit Ave., Montvale NJ 07645, or call the conference gen-
eral cochairman, John D. Madden, at (408) 245-5807.

INFO 78, OCTOBER 16-19, CHICAGO.

The theme of the 5th International Information Exposition &
Conference will be “Strategic Planning in the Information Age.”
The emphasis of the technical sessions will be on applications
rather than on technology. Some sessions to be given are: Merging
Trends in Computer Architecture, New Developments for Data
Base Long Range Planning, Interactive Graphics for Manage-
ment Planning and Decision Making, and Front-end Systems to
Speed Up and Improve Data Entry. Contact Clapp & Poliak, Inc.,
245 Park Ave., New York, NY 10017.

SECOND ANNUAL COMMUNICATIONS MANAGERS
ASSN. CONFERENCE AND EXHIBITION, OCT. 17-19,
PORT CHESTER, NEW YORK.

The theme is to be ‘“Telecommunications Challenges/Oppor-
tunities—1978.” Conference participation is open to those with
communications responsibility for their company but not those
employed by common carriers, equipment suppliers, or commu-
nications consultants. Contact Mr. William Perkins, Twa, J.F.
Kennedy Int’l Airport, Hangar 12, New York, Ny 11430.

CANADIAN CONFERENCE ON COMMUNICATIONS AND
POWER, OCT. 18-20, MONTREAL.

Communications topics to be covered include the design and relia-
bility of systems; design of new techniques of transmission,
modulation, coding, and new methods of evaluating external and
internal interference. Power topics will include planning of genera-
tion facilities, design of transmission facilities, and operation of
distribution facilities including automatic operation. cp/pO 757,
Succ. “C,” Montreal, Quebec, H2L 41.6 Canada (514) 285-1711.

TWELFTH ANNUAL COMPUTER ARCHITECTURE STUDY
GROUP/COMPUTER RESOURCES TASK GROUP/DATA
AND CONFIGURATION MANAGEMENT CONFERENCE,
OCTOBER 23-27, PHILADELPHIA.

Contact: E. J. Nucci, Electronic Industries Assn., 2001 Eye St.
N.W., Washington, pc 20006.

FEDERAL MICROGRAPHICS EXPO, OCTOBER 24 AND
25, WASHINGTON, D.C.

There will be no admission charge. Contact Robert E. Harar, Na-
tional Trade Productions, Inc., 9301 Annapolis Rd., Suite 104,
Lanham, MD 20801 (301) 459-1815. ‘
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Waste not. Want not.

You'll see big savings
in time and paper
with this 132 column dlsplay
from DatagraphiX.

It's a whole new way of looking af things. An feedback. And you'll get helpful features like scrolling,
interactive terminal that actually lets you display character and line edifing and tabbing.
computer output in a full 132 columns on asingle line. The exclusive DatagraphiX Charactron® tube gives
Sonow there'snoneedtowaste _ _ __ _ you high resolution characters,
reams of paper fo check [ Mailro: ] upper and lower case, on an
programs or fo refrieve specific | DatagraphiX, Inc., Display Department | 8”x 11" screen. Bright and
data. No need to waste time P.O, Box 52449, Depr. D8D readable. And easy on the eyes.
Q. : | San Diego, CA 92138, (714)291-9960 | Y Y
waiting for printouts. Or fo waste ' | If tilne costs and paper costs are
computer time in reformat- Please send me information on the Model 132A important to you, remember that
ting dara. Display from DaragraphiX. to waste not is to want not. 5o
WVith the new Model 132A l | return the coupon to get full
Display from DatagraphiX, on-line | Name | details on the new Model 132A
programming givesyou insfant | Display from DatagraphiX.
Title Phone
: Company | 4% 7 mm‘_/f
| Address l A General Dynomlcs Subsidiary
. Datagraphix® and Characrron® are registered
l City Stare Zip I trademarks of DaragraphiX, Inc.

CIRCLE 61 ON READER CARD






At last, a cure for “1 Got Those
Old Three in the Morning Blow-up Blues.”

The cure is the UCC-15 Job Recovery
Management System. With this software
package, the task of rerunning or step
restarting production jobs is now as simple
as changing a single JCL parameter.

UCC-15 automatically corrects the OS
catalog, scratches unnecessary direct access
data sets, adjusts GDG biases and starts at the
proper job step. Manual errors in restarting
and rerunning can be completely eliminated.
The latest version of UCC-15 can also provide
data base recovery when a rerun or restart
is necessary.

Most of our customers tell us UCC-15 works
so well, they’d forgotten they even had it. If
you're tired of your phone ringing at 3 a.m.,
you can ring ours anytime at (214) 688-7312.
or circle 90

Other UCC software packages include:

A Tape Mgmt System that protects data from
loss or destruction (UCC-1). Circle 91

A DOS Under OS System that uses DOS

programs, without reprogramming, as you
convert to OS (UCC-2). Circle 92

A Disk Mgmt System that can probably
save you the cost of some new disk drives
(UCC-3). Circle 93 _

A PDS Space Mgmt System that eliminates
PDS compression (UCC-6). Circle 94

A Data Dictionary/Magr that really gets IMS
under control (UCC-10). Circle 95

A GL/Financial Control System that
Accounting has been dreaming of (UCC-FCS).
Circle 96

An IMS Database Verifier checks physical
pointers, finds errors before they become
problems (UCC-40). Circle 97

An IMS Database Space Ultilization Program
pinpoints DB loading problems, helps
determine correct DBDGEN parameters
(UCC-41). Circle 98

A broad line of Banking and Thrift software.
Circle 99
Software packages like these. One more way —

We’re helping the computer
to do more of the work.

uccoc

P. O. Box 47911 — Dallas, Texas 75247

Canada: 797 Don Mills Road — Don Mills, Ontario M3C 1V2 « Europe: 1258 London Road — London, U. K. SW16 4EG
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Toowners
- of these:

Varian

Versatec

new way to
get sensitive.

See green, the new tinted
electrostatic paper. Easier on the eyes.
Sharper on the image. Try a roll or
fanfold pack free. Exclusively
from the Sensitive Paper People.

c GRAPHIC CONTROLS

COATED PRODUCTS DIVISION
®

CALENDAR

sensitivity coupon

Send free roll or fanfold pack of eye-ease green
to fit: O Gould, DO Varian, [ Versatec

AnnualUsage:  rolls Paper Number.

Name Phone.

Firm

Address

City State Zip

Mail to Coated Products Division, Graphic Controls

Corporation, P.O. Box 1309, Buffalo, NY 14240 D-EG-8

Or call toll free 800-828-7978.
(In New York State cali 716-847-7500)
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COMPUTER PERFORMANCE EVALUATION USERS
GROUP MEETING, OCT. 24-27, BOSTON.

The theme of the conference is the role of measurement, evaluation
and prediction technology in the major phases of the dp life cycle:
planning, acquisition/development, and control. Particular inter-
est is in workload modeling, benchmarking terminal systems, ca-
pacity planning, performance standards and installation auditing.
Contact Samuel Thompkins, Transportation Computer Center,
Department of Transportation, Washington, bc 20590.

DPMA INTERNATIONAL CONFERENCE AND BUSINESS
EXPOSITION, OCT. 29-NOV. 1, NEW ORLEANS.

A special management seminar on opportunities for dp managers
to reach corporate-level positions will be offered. Contact Carol
Harte, bPMA International, 505 Busse Highway, Park Ridge, IL
60068 (312) 825-8124.

SECOND ANNUAL DATA ENTRY MANAGEMENT ASSN.
CONFERENCE, OCT. 30-NOV. 1, SAN DIEGO.

The seminars, panel discussions and workshops are to concentrate
on the human side of data entry and distributed data entry. Con-
tact Marilyn Bodek at DEMA, 16E Weavers Hill, Greenwich, cT
06830.

| ADMINISTRATIVE MANAGEMENT SOCIETY-SAN

FRANCISCO CHAPTER 1978 BUSINESS EQUIPMENT
SHOW, OCT. 31-NOV. 2, SAN FRANCISCO.

Special emphasis will be on word processing, small and large busi-
ness computers, microprocessor systems, communications
equipment and office systems. Admission to the exhibit area will be
free. Contact S.J. “Sandy” Sanford, Jr., Charles B. Slack, Inc.,
175 De Haro St., San Francisco, ca 94103 (415) 863-7000.

NATIONAL MICROGRAPHICS ASSOCIATION (NMA)

MIDYEAR MEETING, OCT. 31-NOV. 2, SEATTLE.

The theme will be “Micrographics: The Cutting Edge.” The con-
ference is designed to emphasize the relationship of micrographics
to other related technologies. Contact NMA, Conference Dept.,
8728 Colesville Rd., Suite 1101, Silver Springs, Mp 20910 (301)
587-8444.

CONFERENCE ON COMPUTER GRAPHICS IN CAD/CAM
SYSTEMS, NOV. 1-3, CAMBRIDGE.

The objective of the conference is to establish the current state of
knowledge in the field and to assess the major problem areas for
future applications of computer graphics in CAD/CAM systems.
Contact conference chairman Professor David C. Gossard, Dept.
of Mechancial Engineering, MIT Room 3-453, 77 Massachusetts
Ave., Cambridge, MA 02139 (617) 253-4465.

MINI/MICRO CONFERENCE AND EXPOSITION,
NOVEMBER 7-9, HOUSTON.

Contact: Robert D. Rankin, Managing Director, Mini/Micro
Conference and Exposition, 5528 E. La Palma Ave., Suite 1, Ana-
heim, cA 92807.

FEDERAL COMPUTER CONFERENCE AND EXPOSITION,
NOV. 7-9, WASHINGTON, D.C.

The exposition will run two days, November 8 and 9. The first
conference day will be an introductory program of tutorial semi-
nars on dp basics, procurement, and other subjects of broad inter-




est. The theme of the conference is “Targeting for Improved App
Performance.” Federal Computer Conference and Exposition,
P.O. Box 368, Wayland, MA 01778.

COMPSAC 78, NOVEMBER 13-16, CHICAGO.

The 1EEE’s Second International Computer Software & Applica-
tions Conference aims to bring users, researchers, and
practitioners together to exchange ideas, experiences and require-
ments for applications software, management techniques, and
software development support, including automated techniques.
Contact the general chairman, Wallace A. Depp, executive dircc-
tor, Processor and Computer Software Systems Div., Bell Labora-
tories, Naperville, 1L 60540 (312) 690-2111.

ASIS ANNUAL MEETING, NOVEMBER 13-17, NEW YORK.

The theme of the conference is “The Information Age in Perspec-
tive.” Technical sessions, an exhibition, and special events are
scheduled. The Viewdata Teletext system will be on display, and a
nonprofit experimental computer conferencing network will be
demonstrated by Murray Turoff, of the New Jersey Institute of
Technology, where the system is in use. Non-ASIS members are
welcome at the conference. American Society for Information Sci-
ence, 1155 Sixteenth St. N.W., Washington, pc 20036 (202)
659-3644.

EDUCOM FALL CONFERENCE AND ANNUAL MEETING,
NOVEMBER 14-16, WASHINGTON, D.C.

The conference will focus on the future role of computer network-
ing for colleges, universities and nonprofit corporations. Contact
Ms. Carol Parysz, EDUCOM, P.O. Box 364, Princeton, NJ 08540
(609) 921-7575.

INTERFACE WEST 78, NOVEMBER 14-16, LOS ANGELES.

10,000 or more attendees are expected. Three conference pro-
grams will run concurrently: Small Business Systems, Data
Communications, and Microcomputer Design and Application.
Interface West, Inc., 160 Speen St., Framingham, Ma 01701 (800)
225-4620 (in Massachusetts call (617) 879-4502).

CALIFORNIA EDUCATIONAL DP ASSN. (CEDPA) 1978
CONVENTION AND TRADE SHOW, NOVEMBER 16 AND
17, IRVINE, CALIF.

Teachers, administrators, and dp managers will be present from all
levels of California’s school system—elementary through univer-
sity. Contact Sam Price, ppM, U.C. Davis School of Medicine,
Davis, ca 95616 (916) 752-3234.

AUTOMATIC TESTING CONFERENCE, NOVEMBER
28-30, SAN DIEGO.

Users and designers will discuss the technology and management
of automatic testing. Contact R.W. Aguais, general chairman,
General Dynamics Electronics, PO. Box 81127, Ms 7-98, San Di-
ego, CA 92138 (714) 279-7301.

|
INK JET PRINTING, DECEMBER 10-12, CARMEL, CALIF.

Graeme S. Minto, of Cambridge Consultants, Ltd., will chair this
small-group conference which will explore in depth trends, prog-
‘ress, applications, and markets for ink jet printing. $475 fee in-
cludes room, board, and extras (transportation from the airport,
drinks, etc.) Contact: Richard D. Murray, Director of Con-
ferences, Institute for Graphic Communication, Inc., 375 Com-
monwealth Ave., Boston, MaA 02115 (617) 267-9425. 3
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The little GCR subsystem smart enough
to save your end-users time and money.

And the book to save you trouble.

The machine in the picture is one of the
most intelligent and most sophisticated data
storage units ever developed for minicomputers:
The Pertec FT6250, with a recording density of
6250 bpi.

The man in the picture is holding the most
comprehensive, authoritative application note
in the business. It's a complete “road map” for
the GCR interface designer.

Both machine and manual were created by
one of the world’s leading independent manufac-
turers of minicomputer peripherals. Pertec.

There’s nothing else quite like them
anywhere.

We realize these are extraordinary claims.
And we make them with confidence, for some
excellent reasons.

Self-diagnosis in 3 different modes.

For unsurpassed data reliability, we built a
very fast, very powerful, 8085 microprocessor
right into our GCR formatter.

It provides three separate troubleshooting
systems. And no comparable formatter has it.

First, in the idle mode, a constant alert
system continuously polices both the formatter
and tape drive for errors.

Second, with the built-in keyboard, the
service technician can execute diagnostic
programs without tying up the computer...and
find precise trouble spots spelled out on the LED
readout.

Third, with our exclusive Smart-Bus™
interface, the operator can run full diagnostic
routines directly from the computer itself. The
formatter logs all errors, so the operator can
check the memory system’s integrity at any
time. .. without calling in a service engineer.

All this easy self-diagnosis means
exceptionally low cost of operation.

Yet the FT6250 costs about the same as other
storage units without these features.

© Copyright 1978, Pertec Computer Corporation
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Smart-Bus.” An interface so
sophisticated, it's simple.

You may not have heard much about
interface requirements from other
manufacturers of GCR systems. They don’t like
to talk about them. Because frankly, the
requirements can be very complex.

But we don’t mind talking about interface.

Because ours is far simpler than anybody's.
It’s a bus design that allows the parallel transfer
of entire 16-bit words directly.

The whole interface has only 28 lines.
(Compare that with other GCR interfaces.)

And, as we said before, it enables your
computer to interrogate the formatter for
errors.

No wonder we call it the Smart-Bus.

Pertec’s Application Manual:
Important Reference Book.

As one of the leading independent peripheral
suppliers we know what minicomputer OEMs
are looking for.

That's why systems designers historically
have turned to Pertec application notes for the
last word on design adaptations.

Our newest manual explains precisely and
concisely what GCR is and how to interface.

It’s recommended reading for every OEM
that wants to offer its customers big computer
performance at mini-size and price.

Limited edition, first-printing copies of the
notes are available only through your Pertec
sales representative.

We’d like to give you a copy. So when your
first FT6250’s are delivered, you'll be all set to
tie in to the biggest little memory subsystem in
the business.

Just write, on your company letterhead, to
Pertec, 21111 Erwin Street, Woodland Hills, CA
91367. Or call the Pertec regional sales office
nearest you: Western area (213) 996-1333.
Midwestern area (313) 668-7980. Eastern area
(603) 883-2100. England (Reading) 582115.

PERTEC

COMPUTER

CORPORATION
PERTEC DIVISION
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N Centronics 6000 series band printers
e have much more to offer than just

‘ fast delivery; 85% parts commonality and tech-

nical features like an operator-changeable print

band with a choice of several character sets and microprocessor control, for
example. Four models— providing superior print quality and a range of print
speeds—75, 150, 300 and 600 lpm, plus design simplicity that provides
exceptional reliability and makes the 6000 series a true family of low priced,
fully formed character line printers. . '

And, as with Centronics’ matrix printers and teleprinters, the 6000 series
is backed by the largest worldwide service organization of any printer
company, and Centronics’ reputation for reliability.

Write or call for complete 6000 series information. Centronics Data
Computer Corp., Hudson, NH 03051, Tel. (603) 883-0111.

DNICS PRINTERS

' CENTR ;
S -Simply Better |
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SORT SCOOP SETTLED

In February, Datamation's ‘“News in Perspec-
tive'' section contained an item that caused
quite a stir: “Sorting 30 Times Faster with
oprs’’ (p. 200). Theitem described a new sort
procedure called “‘distributive partitioning"’
as the procedure had been presented in a
publicationtitled Information Processing Let-
ters (North-Holland Publishing Co., Amster-
dam, Vol. 7, No. 1, Jan. '78, Willem Dijkhuis,
ed.)

Our story was written from that descrip-
tion and from information supplied by the
newsletter’s editor and by Prof. W. M. Turski
of the Institute of Informatics, Warsaw Univ.
The originator of the method, Wlodzimierz
Dobosiewicz, who is a student of Turski'’s,
was not available for comment.

Since DatamaTioN’s publication of the
story, we have received several letters criti-
cizing the claims for pps, and, four months
later, Dobosiewicz himself has come forth to
criticize the manner in which his method was
presented. What follows is one last letter
from a reader, Dobosiewicz's comments,
and an analysis of pps by David Ferguson.
David is well known in sorting circles, having
developed various sorting techniques
through the years and having originated the
wellknown pisorT. We think his comments will
close theissue, finally putting it into perspec-
tive.

In his letter in the May issue Dr. Sparks
explains the theoretical limits of sorting
times. I would like to point out the fact that
“binary merge sorting” has exactly the the-
oretical minimum of »1 log,m comparisons
necessary for sorting m elements in the
worst case. Clearly, merging two files of m,
and m, elements requires at most m; + m,
—1 and at best min (m;,m,) comparisons.
For sorting a file of m elements, one may, in
the k-th step, merge all pairs of (2i-1)-th
and 2i-th sorted subsequences consisting of
2kelements each (except for a possibly un-
paired and shorter last subsequence).
There are at most (log,m +1) such steps,
and in each step there are at most m/2k
pairs of subsequences each requiring at
most (2k—1) comparisons. This adds up to
a total of at most # log, m comparisons.

If no optimizations are added, the best
case requires half as many comparisons.

By the way, the distribution of elements
as done by Dobosiewicz’s pps requires that
arithmetic operations may be performed on

the elements to be sorted. Though, nor-

mally, these operations are more expensive

than comparisons, they nevertheless seem

to remove a factor O(log,m) from the sort-

ing time required for uniformly distributed
elements.

RAINER ZIMMER

Siemens AG

Munich, Germany

I read with total misbelief the review in
DatamatioN of an article which I published
in Information Processing Letters. The
author of the review seemed to be a novice
not only in the field of sorting (for example,
in claiming that my algorithm uses less
memory than other algorithms, which is
double nonsense: first, my algorithm re-
quires a lot of extra space; and second, who
can use less space than Heapsort, which
uses none!), but also generally in computer
programming (according to him my
method executes less than half an instruc-
tion per sorted element). Finally, the au-
thor of the review must be a real pessimist
as he (she?) was interested mostly in the
worst case of the presented algorithm.

Fortunately there was a reference to the
original article and I expected that all those
who were interested would read my paper.
But as this is not the case (DATAMATION
published a letter by Dr. Paul R. Sparks
and several persons wrote directly to me), I
think that it is worthwhile to put things
right:

(1) My algorithm is not 30 times faster
than Quicksort and I never claimed that. In
fact it is not more than three times faster
for all practical lengths of the sorted vec-
tors. (It is about twice as fast as Singleton’s
Quicksort in sorting 30,000 records of ran-
dom data.)

(2) It requires extra space.

MASSIVE UNDERSTATEMENT?

The British are masters of understatement,
but International Computers Ltd. (1cL) may
think DaTamaTioN has gone too far. In figuring
that company’s 1977 earnings (June, p. 86),
someone's finger slipped on the calculator
keys. In converting pounds sterling to U.S.
dollars, we divided instead of multiplying. As
a result, we printed 1cL’s 1977 revenues as
$233 million when we should have printed
$754 million. When you lose a half $ billion
you ought to at least apologize. And we do.

(3) In its worst case my algorithm is sev-
eral (3 to 4) times slower than Heapsort.

(4) No matter how hard you try, I bet
that you will never get an algorithm 200
times faster than Quicksort (in its average
case)—and I have never made such claims.

I hope that these comments clarify the
real value of my algorithm. I again encour-
age those readers who are interested in de-
tails to read my article in IPL (which, as a
matter of fact, contains a few errors of sec-
ondary importance) or to contact me per-
sonally.

Finally, let me reply to two of Dr. P. R.
Sparks’ comments on DATAMATION’S story
about my algorithm:

(1) Some sorting algorithms make no
comparisons between keys at all; consider
Lsp radix sort. Therefore, contrary to Dr.
Sparks’ claim, it is not “obvious that the
execution time of a sort routine is directly
proportional to the number of comparisons
it actually makes while sorting.”

(2) The worst case of Quicksort occurs
when at each stage of partitioning the
smallest (or largest) element is chosen as
the pivot for the next stage. Whether the
other elements are equal or distinct is of no
importance at all.

A final remark: my algorithm is an inter-
nal sort algorithm and I do not know
whether or not it could be useful in external
sorting.

WLODZIMIERZ DOBOSIEWICZ
Institute of Informatics
Warsaw University

PKiN p. 950

00-901 Warsaw, Poland

After reading the flamboyant description
of Distributed Partitioning Sort, or DPs,
and some of the reactions to it, I think it is
time for a more sober evaluation of the
technique.

This technique uses a ‘“‘median” al-
gorithm to find the smallest, median, and
largest items in the data to be sorted. Then
an “address calculation” algorithm is used
to attempt to distribute the items into sepa-
rate groups. If a group has more than one
item, that group is distributed in the same
manner until, recursively, all of the items
are sorted. The “median” algorithm used
required 15n# comparisons for n items. The
worst case can happen when n = 2(2m—1)
items in which case

15(n+2)log,(n+1) —30(n+1)
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In Portland. Oregon. Sperry Univac
minis help ,rhe, “olice Bureau come to the
rescue hundreds of times a day.

Because Boeing Computer Services has
com Jutcri‘/nd alt of Portland’s emergency
services with Sperry Univac Series 77 minis.

Now when a citizen reports a crime,
our minis verify the address. Examine the
surrounding area for similar calls. haz-
ards. and tempcorary situations (such as
slreets under repair). And suggest which
Lnits should e )L)ond to the call.

This futuristic system coordinates dis-
patchers and officers and keeps them con-

)
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stantly updated. Much of the paperwork
required of field officers is eliminated. And
the data base it generates is used for uni-

form crime reporting and resource allocation.

Boeirg Computer Services has found

that our minis are cost effective and can han-
dle the job efficiently and with real-time speed.

The Sperry Univac minis used in Port-
land are just part of our complete family of
minis. One and all of them are supported
by our powerful software.

I you have a system application, we
undoubtedly have a mini that's just right

for it. Whether it be business data Drocess-
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or about 15nlog,n comparisons must be
made. Hence it is what is referred to as an
“nlogn” sort and as such is better com-
pared to Heapsort than to Quicksort. The
trouble with Quicksort is that it is an “n2”
process in the worst case. Therefore when
Quicksort took about 0.1 seconds to sort
100 items in the worst case, we could have
predicted that it would take about 10 sec-
onds to sort 1,000 items (actual: 9.99) and
about 250 seconds to sort 5,000 items (ac-
tual: 247).

The number of comparisons is larger
than the corresponding number for Heap-
sort although the author points out that he
could have used the method of Schonhage
et al. (Journal of Computer and System
Sciences, 13,.1976) to reduce it by a factor
of 5. Nevertheless, times less than half of
that reported for Heapsort were quoted. Of
course comparison count is not the only
factor in determining sort times nor is it
clear that the best implementations were
made of both methods. Furthermore no
times were reported for the worst case for
DPS.

The worst case for most comparison type
sorts is related to the initial ordering of the
data. However pps has some of the charac-

the median algorithm) and some of the
characteristics of radix type sorts (it per-
forms calculations on the keys). The worst
case for Dpsis a peculiar “logarithmic clus-
tering.”

The biggest problem with Dps is that it
uses divisions, and lots of them. This would
be disastrous on some computers. On the
other hand, it may be more efficient than
Heapsort in a “paging” environment.

To sum it up, pps is definitely new. It
definitely has its place. It is definitely in-
teresting. And it is definitely without merit
toclaim (as the DataMaTION item did) that
it is “30 times faster than existing tech-
niques.” i

It is disheartening to hear professionals
in our industry attempt to discredit a new
idea other than their own. And Dr. Sparks
evidently did so without even taking the
trouble to read the original article. Mr.
Tessler states (in July Letters) that it is
“nothing more than a clever synthesis of
ideas that have been known for some time.”
This seems like an excellent definition of
“invention” to me.

DAVID E. FERGUSON
Topanga, California

RPG Il ON MICROS TOO

I read with great interest Robert Wick-
ham’s comments in the Personal Comput-
ing column of the June issue (p. 273). The
pending invasion of microcomputers into
the very small business computer market
will be a revolution like few we've seen . . .
even in our industry.

Mr. Wickham mentions the “vast num-
ber of programs in both the proprietary and

teristics of comparison type sorts (it uses’

public domains which could be modified for
use on personal computers . . .” Indeed, as
a long-time participant in the 1BM Sys-
tem/3 and minicomputer world, I have be-
gun to see an impressive amount of mature
RPG 11 software developed for the small-
business environment. Once the personal
computer makers realize this source for ap-
plication software, I’ll bet we start seeing
RPG Ilimplemented on the business micros.
Where willit all end? 1, for one, wouldn’t
be surprised to see “RPG i1-on-a-Chip” kits
hanging from wire racks at the local com-
puter store someday. That would be a wel-
come sight to all those people sitting on a lot
of RPG11s0ftware.
DENNIS A. FLETCHER
Info 3
Woodland Hills, California

RULES OF THE GAME

In your June “Look Ahead” you state that
Amdahl lost an order to 1BM . . . in an ex-
ample of the length 1BM is prepared to go to
stop competition.” Come on, you know bet-
ter than that.

Competition is the action taken by an
individual producer to secure or maintain
business with a consumer by offering the
most favorable terms vis-a-vis other pro-
ducers.

1M in Denmark did whatever it legally
could to best the competition. I believe in
your business you call it “scooping” the
competition, not stopping it.

LARRY A. BECK

Hardware Planning

and Performance Measurement

Manufacturers Hanover

Trust Company

New York, New York

Our Look Ahead editor replies: Sources in

Denmark said M broke its sequential deliv-

ery policy on European 3033 orders; iBMsaid

it didn’t. But the company came up with a

3033 15 minutes before the delivery deadline
expired. Quite a “'scoop.”

EMENDATIONS

In the June issue’s Display Terminal Ven-
dor Index (p. 217), Computek, Inc.’s old
address was listed.

The correct address is: 63 Second Ave.,
Burlington, Ma 01803.

The telephone number listed (617-
272-8100) is, however, correct for our
present address.

' VICTORIA GIBBS
Marketing Dept.

Computek, Inc.

Burlington, Massachusetts

While we enjoyed the article on the Univac
11, (June, p. 145) we must advise you that
our sps 910 System has been powered up
for 97,925.4 hours and has never been
down for as much as eight hours. And, on
September 20, the Good Lord willin’ and

the creek don’t rise, the clock will turn
100,000 hours. .

While we have discussed replacement,
replacement is several years off at 8,640
hours per year of additional clock time. .

MARSHALL C. MILLER
Public Utility District of
Grant County

Ephrata, Washington

A BUG-FREE ENVIRONMENT

I thoroughly enjoyed Mr. Dahl’s article
“The Last of the First” (June, p.145). 1
noticed a can of Raid insect repellent in a

cabinet in one of the computer room pho-

tos. Now Isee how they kept the bugs out of

the machine for so long. Now how about
user-written routines for application?

ROSS W. ROGERS

Programmer /Analyst

Financial Computer Services, Inc.

Waco, Texas

THE TRUE SPECIALTY OF
PROGRAMMERS

Prior to my recent departure from 1BM I'
have spent the last seven years engaged in
an intense research project trying to under-
stand the nature of information and infor-
mation handling activities. My work has
brought me to the realization that pro-
grammers are really more like manufac-
turing engineers than they are like logic
designers.

Years ago I was the 1BM chairman of the
Systems Objectives and Review Commit-
tee (SORC), and one of the questions we con-
stantly tried to address was, how do we
improve the technical capability of the pro-
grammer?

We talked at great length in those days
about programmers as engineers and
looked for ways of improving productivity,
some of which are appearing now in the
marketplace. But at no time did we try to

‘make any analogy between the program-

mer’s task and that of engineering disci-
plines other than logic design.
The programming community faces the
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In order to design their own uncompli-  rity systems. “With 30% annual growth, we
cated manufacturing management system, need to know where we are in all points of
Micronics International went to Stuart P. Orr manufacture for every job. We now have the
& Associates. “With Orr and Data General’s needed information right at our people’s finger-
CS/40, we were able to build our own system  tips, without flooding the company with paper.
from the ground up,” enthused Larry Resch And we have visibility into all aspects of our
of Micronics International, a manufacturer business down to a level impossible with our
of electronic fuzing devices and vehicle secu- old manual methods. We'll be able to double

“WHEN A BUSINESSMAN WANTS
A COMPUTER SYSTEM,
HE WANTS THINGS KEPT SIMPLE.

Stuart P. Orr, President
Stuart P. Orr & Associates, Inc.
Los Angeles, CA

RStuart 2 Orr & Associates

22 5



our size without increasing accounting or pro-
duction clerical staffs.”

Stuart Orr sees the CS/40 as “the tool
which makes computer solutions to compa-
nies’ problems a reality — a system to which
company presidents can relate. We can pro-
vide customized work at packaged software
prices. The CS/40 is the most exciting inno-

“PLL BUY THAT?

o

Larry Resch

Vice President &
General Manager
Micronics

International, Inc.

vation from a systems development viewpoint
that has been introduced in the small business
computer field. I've already installed five sys-
tems and expect to order many more.”

Find out how the CS/40 can solve your
business problems simply. Call or send the
coupon.

e el —— I ——— N ———— B ——— i ——— |

' The CS/40 makes good business sense. Send me more informa-
tion. 'm an [J end-user, [J business system supplier, (1 I'm too
busy to wait for brochures, have salesman contact me.

I Name Title I

I Company Tel. No.

Address

I City State Zip
I Mail to: Data General Corporation, Westboro, MA 01581

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd.,
Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78. Data General
Australia, (03) 89-0633. Data General Ltda., Sao Paulo, Brazil, 543-0138. Data General Middle
East, Athens, Greece, 952-0557. © Data General Corporation, 1978. DM8

¢vDataGeneral

We make computers that make sense.
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problem of being a discipline that is less
than 30 years old, whereas the disciplines
of engineering and manufacturing are
thousands of years old. People attempt to
compare programmers to logic designers
and engineers in the computer field, when
in my opinion they are more like manufac-
turing engineers or routing specialists, as
they work with a predefined set of facilities
and move raw materials and subassemblies
through those facilities to be processed.
Agreed, it’s a very large plant they work
with—sometimes more than a hundred dif-
ferent kinds of machinery can be used in
the process; but a full-sized assembly plant
like General Motors is bigger than that, so
the job does not seem insurmountable.

I would like very much to get a dialogue
started on the question of whether there is
something to be learned from manufactur-
ing engineering that would help the dp field
get more control, discipline and under-
standing of what it is we’re doing in the
world of programming. There are many in-
dustrial engineering techniques that have
been successfully used in deciding how to
build plants, where to put plants, where to
put the resources of a physical plant, where
the raw materials should be stored and
brought from, and how they are to be dis-
tributed. I would propose that these ques-
tions are fundamental to the activities and
processes of handling data as a raw mate-
rial in a business enterprise. I realize that
with the advent of the minicomputer the
large centralized system may no longer be
the exclusive way to do business, but I also
recognize that there is no discipline inher-
ent in how one decides where to put data for
remote processes; and it might be useful as
we grow into our fourth decade to begin to
think about those problems.

D. C. BURNSTINE
Consultant
Petersburg, New York

DISTRIBUTION DISTINCTION

I read with interest the article on the tele-
printer terminal survey in your May issue
(p. 232).

In that piece you referenced several of
our competitors as “manufacturers” when
actually they function as distributors, as we
do—for manufacturers.

RUDOLPH R. MENNA
Sr. Vice President

Group Executive, Equipment Group
Data Dimensions, Inc.

Greenwich, Connecticut

PRIVACY AND NATIONALISM

In your report from the Honeywell Com-
puter Security and Privacy Symposium in
Scottsdale in April (May, p. 261) I was
quoted as having said: “Nationalism and
protectionism are the real European mo-
tives (for placing restrictions on trans-
border data flow).” While you can’t report

every word of a twenty minute speech, my
intention was not made fully clear in your
account. What I said was: “The American
case was very clearly stated yesterday: The
Europeans claim to be concerned with the
privacy of the individual. But in fact they
are concerned with national sovereignty,
national data processing industries, protec-
tionism, danger of cultural dominance, and
the operation of multinational corpora-
tions. The European case may perhaps be
stated thus: The Americans are so eager to
secure their business interests and main-
tain their superiority in data technology
that they forget that the legitimate inter-
ests of individual European citizens may be
at stake.”

I then went on to say that there seemed
to be a reciprocal suspicion of motives. I
admitted that the motives—also on the Eu-
ropean side—may be mixed, and that some
European industries might prosper if heavy
restrictions are laid on transborder data
flows. But I ended by urging the parties to
come to the negotiation table and try tosort
out the real privacy interests involved in
TDF.

KNUT S. SELVER
Professor

Oslo University
Oslo, Norway

MORE PLOYS

I was very pleased to read the article in the
May issue by Mr. Crabtree and Dr. Kling
(DP Sales Ploys and Counterploys, page
194). The authors seem to have done their
homework very well. However, with all due
respect, I would like to suggest some addi-
tional pitfalls which lie ready to ensnare the
unwary.

The first is the “kid in the candy store”
syndrome. Often when approaching neo-
phyte users, within our own facility, we find
that we are asked to provide more hard-
ware/software than the user really re-
quires. In many cases we have a hard time
convincing these users that alternative or
existing hardware/software is sufficient for
their needs. There is a great temptation to
oversell services to such customers, pocket-
ing the extra cash flow—armed against fu-
ture recriminations with the response “we
gave you what you wanted” rather than
“we gave you what you needed.”

The second is the “me too” or the “keep-
ing up with the Joneses” syndrome. To a
certain extent this is a derivative of strat-
egies #1 and #4 as suggested by Crabtree
and Kling. In this circumstance the user
sees his department as “falling behind”
similar departments within the same or
competitive organizations. This inadequate
excuse for upgrading can often be played
upon by vendors who claim obsolescence is
just around the corner for all but the latest
whatever. Indeed they can often “cost jus-
tify” the augmented system based on re-
vamped cost of ownership rates versus cost

of new system ownership. The pitfall in all
schemes of cost advoidance is that the plans
never quite unfold as the projections have
anticipated. The never-ending cycle of
company expansion, method changes and
inevitable announcement of even newer
whatevers (coupled with unanticipated
conversion/downtime costs) conspire to de-
stroy the best cost analyses.

My third pitfall is similar to strategy #8,
but is concerned with generalized hard-
ware. This is the situation in which vendors
tout their products as “all things to all
men”’—simultaneously! It often comes as a
shock to users that system performance is
less than anticipated because of the over-
head of the various bells and whistles.
Users, therefore, should carefully evaluate
which areas of their operations need which
type of computer attention (i.e., on-line, in-
teractive, batch, etc.), benchmark various
potential machines (if possible), and then
make a decision. ’

The authors avoided the use of the time-
worn phrase, but nonetheless their message
was blatantly clear: caveat emptor. Con-
gratulations on a well-presented story.

NEIL ERRINGTON
Coordinator
Computer Centre
University Hospital
London, Ontario

COMPARATIVELY SPEAKING

I found the article “Comparing Program-
ming Language Performance” by Jerome
W. Blaylock (April, p. 119) to be disap-
pointing.

Although originally developed by the
Norwegian Univ., NUALGOL is and for some
time has been a Univac-supported product,
replacing at most installations the older
Univac aLcoL compiler. Thus the assertion
in the section “FORTRAN vs. ALGOL” that the
execution times for the ALGOL compiler
were “particularly long”. in the random-
number generator, grammar analyzer and
Tower of Hanoi experiments is not sup-
ported by the results in Table 2 for NUALG,
which indeed significantly surpassed the
optimizing FORTRAN v compiler for the
Tower of Hanoi experiment.

Also, the most important factor in any
comparison has been overlooked entirely:
the efficiency with which the various pro-
grams can be understood, maintained and
modified. How many one-off programs of
more than ten lines remain one-off? Con-
versely, how many large production pro-
grams are built up around hastily written
program fragments, preserving like monu-
ments the inappropriate structures im-
posed by ill-considered use of the wrong
language?

1. R. SIMPSON

Computer Center

The Australian National Univ.
Canberra, A.C.T.
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The Honeywell
Page Printing

System.

It can break open your
computer printing bottleneck.

It can save money, increase
throughput, improve quality,
and deliver a better finished
product to your end users.

If you're now straining the
capacity of two or more impact
printers, you have two options:
You can add another impact
printer, and maybe another. Or
you can replace your impact
printers with a Honeywell Page
Printing System and gain the
advantages of total performance:

Economy. At throughput rates

as low as 400,000 pages a month,
the Honeywell Page Printing
System can be very cost-effec-

tive. It's already cutting hard-
ware, personnel, and forms
inventory costs for a wide range
of computer users.

Throughput. While printing
variable data at a speed of up to
600 pages per minute, the Page
Printing System is also printing
the forms and punching, per-
forating, collating, and stacking
the pages. A single PPS system
is producing as many as
4,000,000 pages a month for one
of our users.

Reliability. Continuous
high-speed performance is
possible because the Page
Printing System uses unique
electrostatic technology. More
electronic operations. Fewer
mechanical ones.

Flexibility. Honeywell's Page
Printing System offers an amaz-

ing variety of options. There

are variable form sizes, a wide
range of type fonts (with upper
and lower case), hole punching,
a choice of colors, selective
blanking or suppression, and
individual addressing or routing.
Quality. Each printed character
is crisp, clean, and sharp. Every
line is true and even. Multiple
copies, regardless of how many,
are all originals. No carbons,

no smudging, no degradation.
Efficiency. The Page Printing
System is designed to operate
off-line at a constant speed.

CPU loads are reduced and print
speed is not subject to degrada-
tion due to higher CPU priorities.



The
inside story.

The use of roll-fed dielectric paper leads
to a unique combination of features and benefits that
insure game-winning performance.

6. Hole Punching.
Two or three holes, top or side.

7. Form Cutting.
Page widths are 8%2" or 11"
S. Perforation. and can be cut to any length
Single vertical perforation optional. from 3" to 14",
Operator adjustable. \\

{ {
4, Liquid Toner. S N 8.
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